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Abstract: Plant extracts of Cissus hastata, indigenously known as Semperai, have been used as an
effective traditional remedy against coughs. Recently, the leaf extract was potentially shown to have
anti-hemorrhoid activity, although there is a lack of scientific data due to its folklore usage. Hence, the
therapeutic properties of the phytochemicals and metabolites of Semperai remain elusive. Therefore,
this study aims to determine the total phenolic content and phytochemical compounds of the plant
leaf extract. Total phenolic content and antioxidant activity were determined by the Folin–Ciocalteau
method and the 2,2-diphenyl-1-picrylhydrazyl (DPPH) method, respectively. Phytochemical com-
pounds present in the leaf methanol extract were analyzed by a qualitative method. Results showed
the extract comprised a total of 21.3 mg GAE/g of phenolic content with reference to gallic acid.
The antioxidant activity was almost absence with an IC50 of 7.80 µg/mL when compared to trolox
and gallic acid. Presence of the red to orange precipitate in reference to gallic acid indicate alkaloid
content, while the appearance of black-blue/green color in reference to gallic acid are referred to
as tannins. The steroids were represented by an upper red layer and a yellowish sulfuric acid with
green fluorescence in comparison to cholesterol. Nonetheless, saponin was not detected in the extract,
as indicated by the absence of the persisting foam in the test solution when compared with sodium
dodecyl sulphate. In conclusion, despite not having an antioxidant property, the methanol extract of
Semperai comprised a fair amount of phenolic compounds, including tannins, alkaloids, and steroids,
which, potentially, are highly anti-inflammatory towards hemorrhoids.

Keywords: Cissus hastata (Semperai); methanol extract; phenolic compounds; antioxidant assay;
anti-hemorrhoid

1. Introduction

Since ancient times, herbal medicines have been touted as the most reasonable and
easily accessible predominant source of traditional remedies against various illnesses [1]. A
wide variety of phytochemical compounds have been derived from plants, which possess
therapeutics properties, most commonly antioxidant and anti-inflammatory properties [2].
Natural antioxidants of plant bioactive flavonoids presented a better alternative to synthetic
antioxidants due to their indigenous origin and stronger efficiency in reducing oxidative
stress [3]. Hence, plants possessing such properties are of great importance and the most
preferred traditional folk medicine with less harmful side effects [4].

Cissus hastata, commonly known as Semperai, is widely distributed in Southeast Asian
countries, such as the Philippines, Myanmar, Vietnam, Brunei, Thailand, and Malaysia
and is also found in the east coast of Australia [5]. The leaves are lanceolate shaped
that narrow to a reddish pointy tip with the average width and length of 2–15.5 cm and
1.5–8 cm, respectively [6]. This indigenous vegetation is a prolific climbing plant with long
flexible red tendrils, scrambling around other low vegetation and high branches of trees.
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Semperai bears flowers and fruits, which attract many bird species, such as Oriolus chinensis,
Dicaeum cruentatum, and Pycnonotus goiavier [7]. The small flowers are produced in bunches
along the stem and develop into round berries that turn black once ripen. The leaves have
long been used as folklore medicine, pounded into poultices or as boiled extracts to treat
illnesses, such as muscular pain, asthma, and ulcers [8]. In addition to the leaves, the stems
and fruits of Cissus hastata are also believed to have expectorant and anti-emetic properties
that are beneficial against coughs.

Despite the promising benefits, Cissus hastata remains understudied and less explored,
unlike other Cissus species, such as Cissus arnottiana, which has been evidently shown
to contain alkaloids, flavonoids, tannins, terpenoids, saponins, glycosides, and carbohy-
drates [9]. Another study reported the antimicrobial, anti-bacterial, and anti-inflammatory
properties of Cissus aralioides, presented by the alkaloid and steroid components [10]. More
recently, the flavonoids and polyphenols of another species, Cissus trifoliata, were shown to
possess antitumor activity against hepatocarcinoma and breast cancer cells [11]. Wu and
colleague reported Cissus vitiginea leaf extract as a strong antioxidant, proven as an excellent
inhibitor towards urinary tract pathogens, including E. coli, Enterococcus sp., Proteus sp.,
and Klebsiella sp. [12]. Another finding concluded the antioxidant property of both the
leaves and roots of Cissus cornifolia ethanol extract [13].

Solvent extraction techniques are highly effective and thereby necessary in handling
complex sample matrices of different characters [14]. Therefore, this study aims to elucidate
the phytochemical compounds and the total of phenolic content of the leaves methanolic
extract of Cissus hastata using the solvent extraction approach. The findings of this study
will be fundamental for the development of the indigenous plant as a therapeutic agent.
Such a potent natural antioxidant would be beneficial against diseases, such as hemorrhoids,
which have been shown to be reduced by the traditional use of the plant. More importantly
this study presented scientific data on Cissus hastata medicinal properties toward evidence-
based therapeutics.

2. Materials and Methods

The experimental outline of the study starting from sample preparation until com-
pound analysis is presented in Figure 1.

2.1. Preparation of Plant Material

Cissus hastata plants were provided by Darussyifa’ Malaysia located in Bangi and were
transported to the Institute for Molecular Medicine and Biotechnology (IMMB), Faculty of
Medicine UiTM Sg. Buloh campus. The leaves were separated from the bark and collected
before being washed under running tap water to remove any impurities. The clean leaves
were dried in a 45 ◦C oven for 24 h. The dried leaves were then grounded into fine powder
using an electric blender. Approximately 5 g of the leaf powder was soaked in 200 mL of
methanol for 48 h. Subsequently, the mixture was filtered using filter paper (Whatman No.
4), and the supernatant was further dried with a rotary evaporator. The dried crude extract
was stored at 4 ◦C until further analysis.

2.2. Chemicals and Reagents

All chemicals and reagents used were of analytical grade. Trolox, DPPH was purchased
from Sigma (Saint Louis, MO, USA). Methanol, sodium carbonate, and ferric chloride was
purchased from HmbG Chemicals (Hamburg, Germany). Folin–Ciocalteau reagent, and
chloroform was acquired from Thermo Fisher Scientific (Waltham, MA, USA). Bismuth
nitrate, nitric acid, and potassium iodide were purchased from Merck Millipore (Burlington,
MA, USA). Gallic acid and bismuth nitrate were procured from Bendosen (Johor Bharu,
Malaysia) and HiMedia Laboratories (Kennett Square, PA, USA), respectively.
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2.3. Screening of Phytochemical Constituents

The methanolic leaf extract of C. hastata was screened for the presence of alkaloids,
tannins, steroids, and saponins. The qualitative results were interpretated according to the
outcomes observed for each test.

2.3.1. Determination of Total Phenolic Content

Total phenolic content of the crude extract was measured by the Folin–Ciocalteau
method adapted from Singleton and Rossi (1965) [15]. The crude extract stock was prepared
by dissolving approximately 0.1 mg of the crude extract in 1 mL of methanol. Subsequently,
100 µL of sample stock was added to 500 µL of Folin–Ciocalteau reagent and was mixed
for 1 min. Next, 1 mL of 7% sodium carbonate solution was added to the mixture followed
by incubation at 30 ◦C in the dark for 1 h. The absorbance of the reaction mixture was
measured at 760 nm. The standard calibration curve for gallic acid of five serially diluted
concentrations was prepared in the same manner. Total phenolic content was expressed as
mg gallic acid equivalent (GAE) per gram of extract.
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2.3.2. Test for Alkaloids

Approximately 1 mL of crude extract (stock concentration 10 mg/mL) was mixed with
160 µL of Dragendorffs’ reagent (12 mL of 1.33 M bismuth nitrate in 30% nitric acid and
50 mL of 3.26 M potassium iodide adjusted to 100 mL with distilled water). The presence
of alkaloids was compared to that of the standard, caffeine (10 mg/mL).

2.3.3. Test for Steroids

Screening for steroids was performed by the Salkowski test, whereby 1 mL of crude
extract (10 mg/mL) was mixed thoroughly with 500 µL of chloroform. Subsequently, 1 mL
of concentrated sulfuric acid was added to the mixture. The presence of steroids was
compared to that of the standard, cholesterol.

2.3.4. Test for Tannins

Tannins were determined by adding 90 µL of 1% w/v ferric chloride solution into
10 mg crude extract dissolved in 1 mL methanol. The presence of tannins was compared
against gallic acid as the standard.

2.3.5. Test for Saponins

Saponin content was determined by mixing 90 µL of dimethylsulfoxide (DMSO)
and 5 mL of distilled water with 10 mg of the crude extract dissolved in 1 mL ethanol.
The mixture was shaken thoroughly, and the presence of saponins was compared to the
standard, sodium dodecyl sulphate (SDS).

2.3.6. Free Radical Scavenging Activity by the DPPH Assay

The DPPH test is based on the ability of the stable 2,2-diphenyl-1-picrylhydrazyl free
radical to react with hydrogen donors. The DPPH radical displays an intense UV-VIS
absorption spectrum at 517 nm. The free radical scavenging activity of the leaf extract using
the DPPH assay was performed according to the method described by Noreen et al., (2017).
Firstly, the crude extract stock of 10 mg/mL was diluted with methanol into different
concentrations of 50, 100, 200, and 400 mg/mL. Gallic acid and trolox were used as the
standards, which were similarly prepared into four different concentrations. The DPPH
stock solution of 1 M was prepared in methanol and was diluted to a working concentration
of 0.1 mM. For the assay, 3.6 mL of the 0.1 mM DPPH was mixed with 0.4 mL plant extract
in the respective tubes of the four test concentrations. Both standards were also prepared
for the assay by the same manner. The ‘blank’ (control) was comprised of 0.4 mL methanol
and 3.6 mL DPPH solution only. All samples were prepared in triplicate and incubated in
the dark at room temperature for 30 min. The absorbance was measured at 517 nm against
blank. The scavenging activity was expressed as the percentage (%) of DPPH inhibition
and calculated as the following:

DPPH inhibition (%) =
AControl − ASample

AControl
× 100 (1)

The % inhibition of both standards and samples was calculated for each concentration,
and graphs were plotted (% inhibition against concentration). The IC50 value was calcu-
lated from the graphs (effective concentration in µg/mL of samples that reduces the DPPH
absorbance by 50%).

3. Results
3.1. Phytochemicals Screening

All changes observed in the appearance of the test mixture in the phytochemicals
screening are presented in Figure 2. The leaf methanol extract of C. hastata was shown
to contain alkaloids, indicated by the presence of the orange-red precipitate. Another
phytochemical found in the leaves was steroids, presented as a reddish-brown coloration
of the interface, which is referred to as terpenoid. Meanwhile, the presence of tannins was
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confirmed by the black or blue-green coloration of the sample. However, no saponins were
detected in the leaves extract, as indicated by the absence of foam (froths). Qualitative
results of the phytochemical compounds of C. hastata are expressed as (+) for the presence
and (-) for the absence, presented in Table 1.

Int. J. Plant Biol. 2023, 13, FOR PEER REVIEW 7 
 

 

which regulate growth of these tissues. More importantly, this phytochemical is essential 
in the plant defense chemical mechanism against pathogens and herbivores, whereby the 
bitter taste of tannins is least preferred by herbivorous predators. However, if eaten, 
tannins will biochemically target the animal’s digestive enzymes and inhibit digestion, 
sometimes to the extent that the animal dies. Apart from that, tannins also protect plants 
from ultraviolet radiation [19].  

 
Figure 4. Result of the phytochemical compounds screening of C. hastata leaf methanolic extract. 
Notes: The “black arrow” shows observed changes in the appearance of the test mixture. 

Saponin is a phytochemical compound that possesses soap-like qualities and 
produces foam when mixed with water. When mixed with water, saponin will reduce the 
surface tension of water, allowing the formation of small stable bubbles [20]. Because of 
their surface-active properties, saponins are excellent foaming agents (very stable). In 
nature, plants rely on saponins as a mechanism to fight parasites. Similarly, when 
consumed by humans, saponins provide a similar defense against harmful organisms [21]. 
However, during the experiment, no foam persisted for 15 min in the sample of C. hastata, 
indicating there is no saponin present in the C. hastata. Hence, C. hastata cannot provide 
the mechanism to fight parasites. 

The total phenolic content was measured by the Folin–Ciocalteau assay and was 
expressed as µg gallic acid equivalents per microgram of extract. The amount of total 
phenolic compound for C. hastata was 21.3 mg GAE/g. Phenolic compounds are 

Figure 2. Result of the phytochemical compounds screening of C. hastata leaf methanolic extract.
Notes: The “black arrow” shows observed changes in the appearance of the test mixture.

Table 1. Phytochemical compounds of C. hastata.

Test Standard Leaves Methanolic Extract

Alkaloids
Dragendorffs’ reagent + +

Steroids
Salkowski test + +

Tannins + +

Saponins + −
Notes: + denotes “present” and − denotes “absent”.

3.2. Total Phenolic Content

The leaf methanolic extract of C. hastata contained 21.30 mg GAE/g of extract of total
phenolic content (Table 2).
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Table 2. Total phenolic content of C. hastata.

Sample Total Phenolic Content (mg GAE/g)

Leaf methanol extract 21.30 ± 1.71
GAE: Gallic acid equivalent.

3.3. Free Radical Scavenging Activity

The free radical scavenging effect of the C. hastata methanolic leaf extract was measured
by the DPPH assay. The result showed very weak inhibition against DPPH by C. hastata of
only 6.45% even at a high concentration of 400 µg/mL. This non-remarkable scavenging
activity of C. hastata was confirmed when compared to the standards, trolox and gallic acid,
which showed strong inhibitory activity of 92.93% and 90.84%, respectively, at a similar
concentration of 400 µg/mL (Figure 3). As expected, C. hastata presented the highest IC50
value of 7.27 µg/mL, which is non-comparable to both standards that showed much lower
IC50 values of just under 0.3 µg/mL (Figure 4).
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4. Discussion

Phytochemicals analysis of the C. hastata methanolic leaf extract revealed the presence
of secondary metabolites, which have been previously reported in other plants to possess
medicinal properties (Figure 2). To the best of our knowledge, this study is the first to report
the presence of alkaloids, steroids, and tannins in C. hastata. Alkaloids are the end product of
plant metabolism, which at the same time, serve as reservoirs for nitrogen, an essential plant
nutrient. Primarily, these plant metabolites are protective agents against predators, which
render their therapeutics importance as anesthetic, cardioprotective, and anti-inflammatory
agents [16]. Another secondary metabolite detected in C. hastata was steroids, similar with
finding of a previous study, albeit from other Cissus species, Cissus sicyoides. Regardless of
the species, plant sterols are essential for plant growth and reproduction while exerting
responses to various abiotic and biotic stresses [17]. These potent phytosterols have long
been used as cholesterol lowering agents of a natural source, while they are also widely
beneficial as immunosuppressive and anti-inflammatory agents [18]. The C. hastata tested
in this current study also contains tannins, which are mainly found in leaf, bud, seed, root,
and stem tissues of all plants, which regulate growth of these tissues. More importantly, this
phytochemical is essential in the plant defense chemical mechanism against pathogens and
herbivores, whereby the bitter taste of tannins is least preferred by herbivorous predators.
However, if eaten, tannins will biochemically target the animal’s digestive enzymes and
inhibit digestion, sometimes to the extent that the animal dies. Apart from that, tannins
also protect plants from ultraviolet radiation [19].

Saponin is a phytochemical compound that possesses soap-like qualities and produces
foam when mixed with water. When mixed with water, saponin will reduce the surface
tension of water, allowing the formation of small stable bubbles [20]. Because of their
surface-active properties, saponins are excellent foaming agents (very stable). In nature,
plants rely on saponins as a mechanism to fight parasites. Similarly, when consumed by
humans, saponins provide a similar defense against harmful organisms [21]. However,
during the experiment, no foam persisted for 15 min in the sample of C. hastata, indicating
there is no saponin present in the C. hastata. Hence, C. hastata cannot provide the mechanism
to fight parasites.

The total phenolic content was measured by the Folin–Ciocalteau assay and was
expressed as µg gallic acid equivalents per microgram of extract. The amount of total
phenolic compound for C. hastata was 21.3 mg GAE/g. Phenolic compounds are commonly
present in many plants, such as Cajanus Cajan and Teucrium Montanum, and the amount of
phenolic content in each type of plant is different in relation to its antioxidant capacity. The
higher the amount of the compound, the stronger the antioxidant capacity of the plants [22].
However, there was previously no study about the phenolic content of Cissus hastata or
other species of Cissus. Phenol is needed in plants for plant development, particularly in
lignin and pigment biosynthesis [23]. They also provide structural integrity and scaffolding
support to plants. More importantly, phenolic phytoalexins secreted by wounded or
otherwise perturbed plants, repel or kill many microorganisms, and some pathogens
can counteract or nullify these defenses or even subvert them to their own advantage.
Phenolic compounds are ubiquitous in plants, and when plant foods are consumed, these
phytochemicals contribute to the intake of natural antioxidants in the human diets [24].

The antioxidant capacity of C. hastata plant extract was measured by DPPH assay.
The reaction depends on the ability of the samples to scavenge free radicals, which can be
visually observed by its color change from purple to yellow due to its hydrogen donating
ability [25]. The shorter the time taken for the absorbance to reduce, the stronger the
antioxidant activity of the plant extract. Antioxidants are the secondary metabolites of
a plant, which in a small quantity can scavenges the free radicals and prevent several
chronic diseases by donating their own electrons to reactive oxygen species and reactive
nitrogen species (ROS/RNS) [26]. Overall, C. hastata shows very poor antioxidant activity,
as shown by the weak inhibition against DPPH. The unremarkable scavenging activity
was verified when compared to the standards, trolox and gallic acid, even at an equivalent
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concentration of 400 µg/mL. It can be said that C. hastata plant will not be suitable as
therapeutics for inflammatory diseases. However, as this study focused on the leaves,
future work is required for the other plant components, such as the stems and the roots,
which may possibly demonstrate a considerable amount of antioxidant activity. Table 3
summarizes the comparison of the effectivity of the solvent extraction method used in this
study against other extraction methods of previous studies, thus indicating extraction with
99% ethanol of the Cissus hastata leaves produced a comparable result.

Table 3. List of the different solvent extraction methods on different Cissus sp. for the comparison of
effectiveness in the determination of bioactive compounds.

Plant Species Part Solvent
Compounds

References
Alkaloid Steroid Tannin Saponin

Cissus hastata Leaves 99%
methanol + + + − NA

Cissus populnea
Stem 50%

ethanol + + + + [27]

Stem 80%
methanol + + + + [28]

Cissus adnata
Leaves 95%

ethanol + + + [29]

Leaves 80%
methanol − + + ++ [30]

Cissus quadrangularis
Stem 50%

ethanol − + + [31]

Leaves 99%
methanol + + + + [32]

Notes: + denotes “present”, and − denotes “absent”; NA denotes “not applicable”.

5. Conclusions

The presence of alkaloids, steroids, and tannins in the C. hastata leaves was evident in
the result of the phytochemical screening. On the other hand, the DPPH radical scavenging
capacity was not detected in the leaf extract, which suggested low suitability of the C. has-
tata as a therapeutic candidate for inflammatory diseases. Nonetheless, more analysis is
necessary to further validate the therapeutic potential of the other bioactive compounds
found in this study. Hence, future work is aimed at approaching other extraction methods,
both solvent and aqueous based on other parts of the plant (stem and root) toward a
comprehensive phytochemical analysis.
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