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Lore Lindu National Park is a habitat located in the middle of the Wallacea Region,
consisting of various types of medicinal plants, including lianas. This area is surrounded
by the Kaili Tribe, which possesses adequate ethnopharmacology knowledge and local
wisdom in managing living natural resources. Studies on the medicinal plant species of
lianas original Wallacea have not been conducted. Therefore, this study aims to reveal
Kaili’s ethnopharmacology of woody liana plants and identify the metabolic content and
antioxidant activity. This study was carried out at the Lore Lindu National Park with the
purposive and snowball sampling methods used to determine the respondents.
Furthermore, the Harborne and 2,2-diphenyl-1-picrylhydrazyl (DPPH) methods were
used to analyze the phytochemical content and antioxidant activities. The results showed
that the Kaili people used the lianas Poikilospermum suaveolens (Blume) Merr,
Arcangelisia Flava (L.) Merr, Fibrauea Tinctoria Lour, and Maclura cochinchinensis
(Lour.) Corner are medicine for treating various types of chronic diseases. The plant's
bark and wood are used as medicine by processing boiled/brewed hot water, or by
pounded, and smeared over the wound. The phytochemical analysis results showed that
alkaloids are contained in all types of lianas, while flavonoids and tannins are found only
in 3 types. Meanwhile, the P. suaveolens contained saponin, A. flava bark extract has

potential to be developed as an antioxidant.

1. INTRODUCTION

Sulawesi is one of the largest and most relevant islands in
Indonesia. It is biogeographically located in Wallacea. This
region consists of Sulawesi, parts of Maluku, Banda, and West
Nusa Tenggara islands, with approximately 346,782 km? [1-
3]. Its uniqueness is due to a variety of plants, animals, and
other creatures from Asia and Australia, in addition, this
region also serves as an ecological transition area (ecotone)
between the 2 continents [4, 5]. Sulawesi also has high
biodiversity and species endemicity [6]. This is one of the
conservation areas that has not been widely disclosed in Lore
Lindu National Park [7]. It is an important part of the tropical
rainforest located in the heart of the Wallacea Region.
Furthermore, Sulawesi is also designated as a natural and
cultural reserve under the United Nations MAB (man and
biosphere) program [8, 9]. This initiative is expected to
combine the needs and traditional wisdom of the surrounding
indigenous people regarding the conservation of natural
resources.

However, some indigenous people, such as the Kaili Tribe
living around the National Park, possess the local wisdom to
manage the life natural resources [10]. Local wisdom,
otherwise known as ethnopharmacology knowledge of lianas,
is passed down to generations [11]. This starts with
introducing plant species, different parts, usage, and medicinal
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properties [12, 13]. However, this knowledge has not been
properly documented through preliminary studies.

This local wisdom is necessary to document certain efforts
realized through several studies. Furthermore, it is feared that
more germplasm is bound to become extinct due to the
ignorance of its benefits and role in human life [12-14]. This
species needs to be preserved because it offers a great
opportunity to use biological natural resources specifically for
non-timber forest products. Various parties also support it,
especially universities, in terms of research carried out in
medicinal plants, both the types and the contents of the active
compound [15]. It is important to disclose that these plants
have optimally been used as traditional medicines for
generations.

Several similar studies have been carried out regarding the
ethnopharmacological studies of indigenous people at
partcicular area and around forest area [15-18]. However, the
local knowledge possessed by the Kaili’s people around the
Lore Lindu National Parkabout woody lianas and their
antioxidant activity has never been reported. Several woody
lianas were traditionally used for treating the cancer disease,
diabetes and jaundice that have correlation with the
antioxidant drug mechanism. Therefore, it is important to
carry out studies to reveal the ethnopharmacology of Kaili’s
people on the usage of woody liana plants as well as identify
the metabolic content and antioxidant activity.


https://crossmark.crossref.org/dialog/?doi=10.18280/ijdne.160503&domain=pdf

2. METHOD
2.1 Study area

This research was carried out around Lore Lindu National
Park, Sigi Regency, Central Sulawesi (Figure 1). Testing of
Phytochemicals and Antioxidant Activities were also carried
out at the Research Laboratory of Chemistry Department,
Faculty of Mathematics and Natural Sciences, Tadulako
University.
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Figure 1. Research site map
2.2 Literature study

A literature review was carried out to obtain preliminary
information on the research location, especially the Kaili tribe
living around and within the LLNP area. This data collected
was further used to determine the research locations [19].

2.3 Determination of sample (respondent)

The purposive and snowball sampling methods were used
to select the respondents from the Customary Chief and
"Sando" because they were the most knowledgeable on the use
of lianas medicinal plants. Besides, the midwives, traditional
healers, and the community were also interviewed [18]. This
was carried out directly and indirectly (Open-ended and semi-
structured interviews) [20].

2.4 Interviews
Meanwhile, the selected respondents were interviewed. In

the first stage, the informants were asked about the use of
lianas in natural medicine. However, certain specific
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information was obtained through more complex questions.
They were asked to explain the disease being treated, the
method of preparation, and the types of medicinal plants used
[18, 20].

2.5 Preparation and identification of herbarium samples

Afterward, data was obtained from the residents by carrying
out semi-structured interviews followed by specimen
collection [17]. It was directly carried out at the location where
the lianas grew, assisted by a key informant. All lianas samples
used were collected and further identified. The Herbarium
process adopted the "Scweinfurt method" technique [21, 22].
Furthermore, the determination analysis was carried out at the
Herbarium Celebense (CEB) of Tadulako University, Palu,
and the LIPI Biology Research Center, Bogor [19].

2.6 Simplicia preparation

The preparation process starts with cleaning, drying, and
grinding. In addition, dirty, fresh lianas were washed using
clean running water. Before drying, the sample was weighed
to determine the wet biomass, and then it was dried in a place
protected from direct sunlight to avoid damage to the bioactive
compounds [23]. The lianas were ground with a hammer mill
and blender, then filtered to obtain uniformly dry granules, and
afterward put in a plastic bag, which was labeled and then
weighed with an analytical balance and stored in a dry place
for further extraction [24].

2.7 Extraction

This research was carried out using the extraction method
by weighing 250 grams of simplicial with 1000 mL of ethanol
in a ratio of 1: 4 (w/v) added to the solution. The results of the
maceration process were further filtered with Whatman 42
filter paper to produce filtrate and residue. Immersion was
carried out 3 times until the filtrate was almost clear. It was
then concentrated with a vacuum rotary evaporator at 40°C to
obtain a crude extract in paste form [25, 26].

2.8 Phytochemical analysis

This qualitative analysis was carried out to determine the
bioactive components contained in each medicinal plant
extract solvent. It included tests for alkaloids, triterpenoids,
steroids, saponins, phenols, flavonoids, and tannins. The
analytical procedure applied is based on the method [27].

2.8.1 Alkaloid

The alkaloid test was carried out by dissolving some
samples in a few drops of 2 N sulfuric acid, which was tested
by Dragendorff's and Meyer's alkaloid reagents. A positive test
result was obtained when reddish-orange and yellowish-white
precipitates are formed with Dragendorff's and Meyer's,
respectively [27].

2.8.2 Flavonoid

Approximately 0.1 mg magnesium powder, 0.4 ml amyl
alcohol (a mixture of 37% hydrochloric acid and 95% ethanol
with equal volume), and 4 ml alcohol were added and shaken
until homogenous. The result was a positive reaction indicated
by the formation of a red, yellow, or orange color on the amyl
alcohol layer [27].



2.8.3 Tanin

Some samples were extracted with 20 ml of 70% ethanol. 1
ml of the resulting solution was added to 2 drops of 5% FeCl3
solution. A positive reaction is indicated by the formation of a
green or green-blue color [27].

2.8.4 Saponin (foam test)

Saponins are detected with the foam test, which is carried
out in hot water. Stable foam is continuously seen for 5
minutes and does not disappear even when a drop of 2 N HCl
is added [27].

2.8.5 Triterpenoid and steroid

Some samples placed in a dry test tube were dissolved in 2
ml of chloroform, with 10 and 3 drops of acetic anhydride and
concentrated sulfuric acid added to the mixture. A positive
reaction is indicated by the immediate formation of a red
solution, which turns either blue or green afterward [27].

2.9 Antioxidant activity test with DPPH method

Antioxidant activity was evaluated using 2,2-diphenyl-1-
pikrilhidrazil (DPPH) method as our previous research [28].
The concentrations of the extracts used were 25, 50, 75, and
100 ppm. 3 ml of each concentration was pipetted and mixed
with 1 ml of 100 uM DPPH solution. The mixture was
incubated for 30 minutes in the dark, while the absorbance was
measured using a UV-Vis spectrophotometer at a maximum
wavelength (517 nm). Besides, 3 repetitions were carried out
at each concentration. Vitamin C was used to compare a series
of concentrations, namely 2, 4, 6, and 8 ppm.

3. RESULTS & DISCUSSION
3.1 Diversity of liana medicinal plants

Based on the interviews with community leaders of the
Kaili tribes and Sando, it was discovered that 4 types of lianas
are used as medicinal ingredients. The identification was
carried out at the Herbarium Bogoriense, Biological Research
Center, Indonesian Institute of Sciences, and these are shown
in Table 1. The interviews and field surveys prove that the
community, especially the Kaili, have long used plants such as
lianas to produce traditional medicine. Their efficacy is
generally used as a cure for chronic diseases such as cancer,
diabetes and jaundice. Furthermore, the types of diseases,
plant parts, and methods of processing of woody lianas as
medicines are shown in Table 2.

Table 1. Liana medicinal plants used by the Kaili Tribe
around Lore Lindu National Park

Local Latin Name Tribe
Name
Bajakah Poikilospermum suaveolens Urticaceae
(Blume) Merr
Akar Arcangelisia Flava (L.) Merr ~ Menispermaceae
Kuning
Bakang Fibrauea tinctoria Lour Menispermaceae
Kuni
Bangkaila Maclura cochinchinensis Moraceae

(Lour.) Corner

Table 2. Parts of plants used, uses, and processing methods of woody liana medicinal plants

Latin Name Part of Plants Uses

Processing Methods

Stem (Bark) Breast cancer

Breast tumor and

The fresh bark is pounded and put on the sore breast.

The stems are cut into small pieces of 1/4 kg, and boiled in 1 liter of water

P. Suaveolens Stem (Bark) &igﬁg for relatively 15 to 20 minutes, filtered afterward, and drunk twice a day.

Stem water Stamina boost The water extracted from the stem is drunk directly.
Stem (Bark Jaundice, Cancer, and The stems are cut into small pieces and boiled in water until the amount is

A. Flava and Wood) Diabetes reduced by half. It is cooled and drank 3 times a day.
Stem water Stamina boost The water extracted from the stem is drunk directly.

E Tinctoria Stem (Bark Malaria, Internal The stems are cut into small pieces and boiled in 3 cups of water till it is
) and Wood) injuries reduced to 2 cups. Cool and drink 3 times a day
Wound from sharp . . .
M Stem (Bark) objects, itchy rash The bark is ground and then applied to the wounds or itchy body parts.

cochinchinensis

Stem (Bark) Kidney

The wood is cleaned or peeled from its skin and then cut into small pieces
and boiled in 3 cups of water for 15 minutes. Cool and drink twice a day.

P. suaveolens (Blume) Merr (Figure 2) is a liana plant from
the Urticaceae species, the Kaili tribe refers to it as Bajakah,
forest rope, and roots. This type of species is found in the Lore
Lindu National Park area, especially in secondary forests or
open areas. It is widespread in the Malesia region, including
India, southern China, and Indonesia [29]. The interview
showed that this plant is widely used to treat the chronic
diseases such as breast tumors, cancer, and kidney and also as
stamina enhancers. This species is also used as an anti-fever
by the indigenous tribes of Sumatra [30]. The leaves of P.
Suaveolens are used for the treatment of gastric ulcers in
Sambas and Sarawak, Malaysia. However, in Sabah and
Negeri Sembilan, this species is used as an after childbirth and
eye pain treatment, respectively [29]. The plant parts used are
the stems (wood and bark) and water extracted from it,
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however, in other areas, such as in South Sulawesi, the leaves
are also used as medicine [31]. In East Kalimantan, the fruit
serves as a medicine for cervical cancer and itching [32].
Meanwhile, there are 3 ways to process P. suaveolens. First,
the wood is boiled, and the water drunk afterward. Second,
fresh skin is pounded and then applied to the diseased (cancer)
part. Finally, water extracted from the stem serves as a
stamina-enhancing drug.

A. Flava is a type of liana species that is widely used (Figure
3). It is also known as akar Kuning betina. This species is
relatively 20 m long and is commonly found in lowland forests
approximately 1500 m above sea level (asl). The leaves are as
thick as the human skin, oval in shape, blunt, relatively 7 to 20
cm wide, glossy upper surface, and have long stalks. The
flowers are 2-sided with small sizes arranged in a glabrous



series of approximately 20 to 50 cm, besides the crown lobed
is greenish-white or yellowish-white, while the wood is yellow
[33, 34]. Based on the interviews, the stem was widely used
by Kaili for the treatment of diabetes, jaundice, and cancer. In
Kalimantan, especially the Dayak tribe, it is used to treat
jaundice, digestion, intestinal worms, tonic, fever, menstrual
laxative, and canker sores [35, 36]. The water extracted from
the stem is used to increase stamina. It is processed by cutting
the stem into small pieces and boiled for approximately 15 to
20 minutes, after which it is filtered and drunk.

Figure 2. Poikilospermum suaveolens (Blume) Merr.
(Urticaceae)

Fibrauea tinctoria Lour

Figure 4. Fibrauea tinctoria Lour. (Menispermaceae)

The third liana also used by Kaili Tribe is F. tinctoria
(Figure 4). It belongs to the climbing species from the
Menispermaceae family, often found in open and slightly
shaded lower mountainous forests in Sumatra, Java,
Kalimantan, Sulawesi, Halmahera, Philippines, Thailand,
Indochina, and Malaya [37-39]. In some areas, such as
Kalimantan and Sumatra, this plant is also known as yellow
root [33]. Based on the interviews carried out, some people

498

refer to it as Bakang Kuni. In Kaili, the stem is used for the
treatment of malaria and internal wounds. In Kalimantan and
Sumatra, it is also used for the treatment of various diseases
such as headaches, diarrhea, diabetes, dysentery, malaria, and
back pain [40, 41]. The method of processing F. Tinctoria is
similar to that of A. Flava, which involves cutting the stems
into small pieces, adding 1 litre of water, and boiling for 20
minutes, afterward filter and drink it.

The last type of liana used is the M cochinchinensis (Figure
5). This species belongs to the family Moraceae, it is adorned
with straight, curvy, small branches with thorny ends (usually
only in juvenile trees). It also possesses very small distichous
or spirally arranged, pinnately veined lamina, free or fused
stipules, lateral to semi-amplexicaul leaves. Inflorescences are
usually solitary, in leaf axils or on short shoots, often with
yellow glands. Its habitat includes lowland forest, mainly at
the edges of mangroves and riverbanks. This species is also
found in secondary forests, although rarely discovered, at
elevations that are relatively 1800 m [42, 43]. In accordance
with the interview, only a few parts of the plant are used as
medicine. The wood and stem are used for the treatment of
kidney and skin diseases such as itching. Some people use it
as an anti-infective medicine for wounds caused by sharp
objects. The results obtained show that the Karbi tribe uses the
bark in Assam and India to treat jaundice [42-45].

The Kaili tribe has been utilizing these medicinal plants for
generations. The M. Ochinchinensis species is generally cut
into small pieces and added to 3 cups of water, which is boiled
for approximately 15 to 20 minutes, filtered, and drunk. The
bark is usually ground until smooth and then applied on the
itchy body part or the wound caused by a sharp object. The
Kaili medicinal plants' manufacturing process is almost
similar to that of the Dayak, Mandar, Bugis, and Sundanese in
Kalimantan, West, and South Sulawesi, and West Java,
respectively.

Maclurdcochinchgnensis (Lour.)Co

Figure 5. Maclura cochinchinensis (Lour.) Corner.
(Moraceae)

3.2 Phytochemical Analysis of Liana Medicinal Plants

Phytochemical analysis provided an initial description
relating to the class of chemical compounds contained in the
plant extracts [46]. The analysis results of 8 from 4 types of
lianas are shown in Table 3.

3.2.1 Alkaloid

Alkaloids are nitrogenous organic compounds derived from
plants. In addition, they have various pharmacological
properties. This includes morphine, coxine, atropine, kikine,
and caffeine [47]. The test showed that all extracts (100%) of



positive lianas contained numerous alkaloid compounds.
Historically, it has been used as medicine by the indigenous
people for thousands of years [48]. It is also regarded as a
secondary metabolic compound that plays a large role in plant
physiological activities used in the field of medicine [49, 50].

Similar results were also obtained in the research carried
out by D. Rumouw (2017) [14] on medicinal plants used by
indigenous people living around the Sahedaruman Protected
Forest Area, which all tested (100%) positive for alkaloid
compounds. Furthermore, medicinal plants used in the Bima
Regency, West Nusa Tenggara Province, are 90% positive and
contain alkaloid compounds.

3.2.2 Flavonoid

Flavonoids are the largest class of natural phenolic
compounds because they have several unreplaced hydroxyl
groups or sugar, that tends to dissolve in polar solvents such
as ethanol, methanol, butanol, acetone, dimethyl sulfoxide,
dimethylformamide, and water [49]. The phytochemical
results showed that 5 out of the eight (8) samples or 62.50%
of lianas were positive flavonoid compounds. However, 1 of
the samples, the bark of P. Suaveolens was identified to
contain a lot of flavonoids. In addition, a sample of P.
suaveolens contains moderate flavonoids. Furthermore, 3
samples, namely the P. Suaveolens’s bark, A. Flava, and M.
cochinchinensis woods contained slight flavonoids. These

compounds have anti-cancerous and tumor cell properties [50].

Furthermore, extracts that positively contained flavonoids
were used for the treatment of cancer by the Kaili tribe. The
flavonoid contained in liana is thought to act as an anti-cancer.

3.2.3 Tanin

Tannins are polyphenolic compounds that have a fairly high
molecular weight (greater than 1000) and tend to form
complexes with proteins. It is found in vascular plants and
angiosperms, especially in woody tissues. Animals avoid most
plants that contain a lot of tannins because of their astringent
taste, which serves as a form of defense [51, 52]. The results

showed that 6 or 75% of the positive samples contained tannin
compounds. Besides, 3 of the bark samples, namely, P.
suaveolens, A. Flava, and M. cochinchinensis were detected to
contain moderate tannin compounds. Meanwhile, 3 similar
wood samples contained slight tannin compounds. These
compounds are obtained from various plant extracts, which
possess anti-cancer and anti-microbial properties [53, 54].
Based on the results, the different lianas types used by the
Kaili tribe were detected to contain tannin used as kidney,
cancer, and tumor medicines.

3.2.4 Saponin

Saponins are a type of glycoside found in plants. It is a
complex group of natural compounds with large molecular
masses [55, 56]. The results showed that only 1 sample,
approximately 12.50% of P. suaveolens' was positive in terms
of containing saponin compounds. However, 7 of the samples
lacked these compounds. According to [57], saponins are
found in monocot (such as in the families Agavaceae,
Dioscoreaceae, and Liliaceae) and dicot plants (namely in the
families Araliaceae, Fabaceae, and Caryophyllaceae).
Although several studies have reported that relatively 1.5 to
23% are also found in plant roots, it is also found in leaves [58].
Saponin compounds in various medicinal plants have been
globally proven to possess anti-cancer and other
pharmacological properties [54, 59].

3.2.5 Steroid/ Terpenoid

The structure of this compound is quite diverse. The
difference is due to the presence of a functional group attached
to the oxidized carbon ring [60]. The results showed that none
of the samples contained steroids or terpenoids, and this
implies cholesterol-lowering and anticarcinogenic effects,
which acts as an anti-cancer. The results of other studies also
reported that steroid compounds in plants tend to prevent
ovarian, breast, prostate, and colon cancer because they
possess antioxidant potentials, are hypoglycemic, and tend to
inhibit the thyroid [61, 62].

Table 3. Phytochemical analysis of liana medicinal plants

Types Part Used Alkaloid Flavonoid Tanin Saponin Steroid/ Terpenoid
PS p Bark +++ + ++ + -/-
. Suaveolens Wood T - T i -/-
Bark ++ - + - /-
A. Flava Wood - T T B -/-
] , Bark . - - - /-
F. Tinctoria Wood T B - - -/-
o Bark ++ ++ ++ - /-
M. cochinchinensis Wood T T T B -/-

Information: +++ = Many compounds detected, ++ = Medium compounds detected, + = Fewer compounds detected,

Table 4. Antioxidant activity analysis of woody liana medicinal plant

Antioxidant Activity
— o +

Plants Part Used Inh|b|t|or(lllgggcig;erﬁgi)( %) £SD ICs (Lg/mL) £SD  Category

P suaveolens Bark 27.5740.07¢ 154.1440.33° Weak

Wood 29.1840.13f 186.3540.82f Weak

A Flava Bark 40.4340.07' 100.314).16° Strong

' Wood 35.4940.14" 172.2440.80¢ Weak

E Tinctoria Bark 21.6040.09° 198.8310.23*_‘ Weak
Wood 34.4440.059 208.06+1.92) very weak

M. cochinchinensis Bark 25.2840.03¢ 197.2740.709 Weak
' Wood 21.2440.092 203.02+1.12' very weak
Control + Vitamin C 52.900.05i 45.0040.29? very strong

The mean values followed by different letters show a significant difference at the level of o = 5%
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3.3 Antioxidant activity of woody liana medicinal plants

Antioxidant activity was measured with the DPPH free
radical scavenging method (2,2-diphenyl-1- picrylhydrazyl).
The test principle is based on the donation of hydrogen atoms
from the substance being tested to the DPPH radical and a non-
radical compound diphenyl picrylhydrazine because the
electrons become paired and the color changes from purple to
yellow [63]. Furthermore, when the DPPH solution reacts with
a compound that tends to donate a hydrogen atom, the purple
color in the solution disappears as it is reduced by antioxidants.
The DPPH radical showed maximum absorption at 517 pm
(purple) [64]. The results are shown in Table 4.

IC50 is a number that indicates the concentration of the
extract in terms of inhibiting the oxidation process by 50%,
therefore, the smaller the value, the higher the antioxidant
activity. It is expected that free radicals are captured by
antioxidant compounds in the less concentrated samples [63].

The results of 8 liana extracts that obtained the best 1C50
value was A. Flava. Its bark extract has the least IC50 value of
100.31 ppm and is significantly different from other samples.
According to Molyneux [63], extracts with IC50 values below
50 ppm are categorized as very strong antioxidants.
Subsequently, those with a value of relatively 50 ppm to 100
ppm are also categorized as strong antioxidants. Meanwhile,
values between 100 ppm to 150 ppm are categorized as
moderate antioxidants. However, supposing the value is
relatively between 150 ppm to 200 ppm, they are categorized
as weak antioxidants. In addition, assuming the value is above
200 ppm, it is categorized as very weak antioxidants. Based on
this category, A. Flava bark extract was included in the strong
antioxidant category. Therefore, it was the only sample that
had the best antioxidant potential. The results are consistent
with the research carried out by Suratno et al. [65] on the
antioxidant activity of A. Flava from Central Kalimantan with
IC50 = 136.81 ppm. The other liana values were included in
the weak and very weak categories. Subsequently, 5 liana
extracts belong to the category of weak antioxidants or have
IC50 values between 150 ppm and 200 ppm. The bark and
wood extracts of P. Suaveolens were realized as 154,14 ppm
and 186,35 ppm, respectively. The bark extract of A. flava, M.
cochinchinensis, and F. tinctoria are 172,24 ppm, 197,27 ppm,
and 198,83 ppm. There were 2 samples of lianas extract with
very weak antioxidants or 1C50 above 200 ppm; the wood
extract of M. cochinchinensis and F. tinctoria with the IC50 of
203,02 ppm, and 208,06 ppm, respectively.

The differences in antioxidant activity are usually related to
the content of phenolic compounds or flavonoids.
Consequently, phenol and flavonoid compounds usually have
positive contribution to antioxidant activity, therefore, the
higher the levels, the better the antioxidants [66]. The
preliminary study carried out on liana extract reported that the
content of flavonoid compounds did not influence high
antioxidant activities. This is because the A. Flava bark extract
has the best IC50 value and the results have negative
correlation with the flavonoid compounds. This is in addition
to other secondary metabolites, such as alkaloids, terpenoids,
and organic sulfur components that act as natural antioxidants
[67]. Carrot — navel orange marmalade could be a suitable
source of antioxidants [68].

4. CONCLUSIONS

The Kaili tribe living around Lore Lindu National Park uses

500

lianas P. suaveolens, A. flava, F. tinctoria, and M.
cochinchinensis as a medicine for treating various types of
diseases. The water extracted from P. suaveolens, A. flava, and
F. tinctoria, either boiled or brewed, were used to treat chronic
diseases including cancer, tumor, malaria, and diabetes.
Meanwhile the bark of M. cochinchinensis was pounded and
smeared on the wound. The results showed that all types of
lianas contained alkaloids. However, three species contain
flavonoids and tannins, while only one species contains
saponins. The antioxidant activity showed that 4. Flava bark
extract is a potential antioxidant.
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