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Abstract 

Different solvent extracts of Anthurium plowmanii leaves were assayed for anti-oxidant and anti-
bacterial activities. Methanol extract has the highest inhibition of DPPH (2,2-diphenyl-2-
picrylhydrazyl-hydrate) and ABTS (2,2’-azinobis (3-ethyl benzothiazoline-6-sulfonic acid)) scavenging 
activities. Concentrations of methanol extract required for 50% inhibition of DPPH radical scavenging 
effect were recorded as 231.59 μg/mL. The IC50 of methanol and water extracts on ABTS were 57.23 
μg/mL and 73.35 μg/mL, respectively. The lower IC50 values was denoted for a more potent anti-
oxidant. Dichloromethane and n-hexane extracts showed faint anti-bacterial activities against 
bacteria Pseudomonas aeruginosa and Bacillus subtilis that were evaluated by broth dilution method. 
The results demonstrated great potential of the A. plowmanii leaves as a new source of new anti-
oxidant agents. 
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INTRODUCTION 

Essential components in medicinal plant extracts have potential 

use as drugs with therapeutic purposes (WHO, 1979). Extracts of 

medicinal plant contain many important components such as 
alkaloids, flavonoids, tannins and phenolic compounds (Hassan et al., 

2009). Extracts of medicinal plants are rich in nutrients and have low

side effects so that they are safe to be consumed regularly to prevent 

and treat various diseases. Various studies on the pharmacological 
activity of medicinal plants have been widely reported. More than 

25000 plant species have pharmacological activities such as anti-

diabetic, anti-oxidant, anti-cancer, and anti-bacterials (Calvo et al., 

2011), but there are still many opportunities to discover more related 
information on the potential of new plants with these valuable 

properties. 

Essential components in medicinal plant extracts can act as anti-

oxidants which are protective agents that disable and block free 
radicals from entering the body. The polyphenol compounds 

contained in the plant can act as anti-oxidant. Anti-oxidants play an 

important role in neutralizing free radicals by donating electrons,

resulting in stable conditions (Perumal et al., 2012). Measuring of 
anti-oxidant capacity can be performed by testing on anti-oxidant 

activity such as DPPH (2,2-diphenyl-2-picrylhydrazyl-hydrate) and 

ABTS (2,2’-azinobis (3-ethyl benzothiazoline-6-sulfonic acid))

inhibitions. Anti-oxidant test with DPPH and ABTS methods is based 
on decolorization that aims to identify the existence of anti-oxidant 

that can neutralize development of radical DPPH and ABTS. The anti-

oxidant method with DPPH and ABTS is related to the mechanism of 
hydrogens atoms and electron transfer as a measure of the size of 

compound with anti-oxidant activity (Wiwit et al., 2016). Generally, 

ABTS activity is closely related to DPPH since both methods have the 

same chemical properties which have an important role in donating 
electrons to anti-oxidant compounds in order to achieve a stable form 

(Rubalya and Neelamegam, 2015). This process can inhibit oxidative 
mechanisms that can cause degenerative disease. Many studies have 

developed anti-oxidant compounds from natural compounds in plant 

extracts such as vitamin C, vitamin E, phenolic acid, and carotenoids. 

Based on the collection of various information based on physical and 
chemical properties of the isolated compounds, compounds such as 

gallic acid and trolox have strong anti-oxidant activity (Biskup et al., 

2013). 

In addition to anti-oxidants, the biological activity of compounds 
in plants that can be measured is anti-bacterial activity. One of the 

currently available methods to measure the biological activity of 

compounds or extracts other than anti-oxidants is anti-bacterial 

activity. Anti-bacterials are compounds that can inhibit and control the 
growth and metabolism of harmful bacteria walls (Nostro et al., 

2000). Bacteria can be found in places such as soil, water, and air. 

Some bacteria can cause various infections in wounds or diseases. 

Bacterial activities can be controlled in the presence of inhibitors or 
by physical and chemical inhibitions with anti-bacterial compounds. 

Anti-bacterial compounds are substances or compounds that can 

inhibit and control the growth and metabolism of bacteria that are 

harmful to the human body. Control of bacterial growth aims to 
prevent the spread of the disease through infection or injury and to 

prevent the decay and destruction of certain materials by bacteria 

(Arias et al., 2004). Natural compounds in plant extracts or pure 

compounds can provide unlimited opportunities for application in 
drug therapy due to unmatched chemical diversity. Several methods 

are currently available to detect their anti-bacterial activity and since 

not all of them are based on the same principles, the results obtained 
are influenced not only by the method selected, but also by the 

microorganism used and the extraction method or the degree of 

solubility of each test-compound (Kisangau et al., 2007).  

Medicinal plants are referred to traditional medicines or herbal 
remedies derived from nature that have beneficial physiological 
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effects in the human body and the manufacturing process is 

conventional by using the minimal equipment. Although using 
conventional methods, traditional medicines are well known globally 

as a health supplement or herbal medicine (in Indonesia) in the 

treatment of disease (Fatmawati et al., 2009). In addition to be well 

known in Indonesia, over 80% of traditional medicines are also well 
known in other developing countries in Asia and Africa. Treatment of 

diseases with traditional medicine in Africa and Tanzania has been 

established for generations as a necessity of daily health care 

(Kisangau et al., 2007). 
Globally, since 2005 as much as 25% of isolation of compounds 

from the plant are used as medicines and over 80% of people are 

depended on their use (WHO, 1979). Indonesia has been recognized 

as the country with the largest biodiversity in the world, which is very 
potential in the development of indigenous medicinal plant in 

Indonesia. There are about 70000 plant species and 7000 species of 

medicinal plant that have potential as a medicine. The number of 

medicinal plant used by the community is about 1000 to 1200 species 
that used by the traditional medicine industry for about 300 species 

(Kisangau et al., 2007). Indonesia has one potent and widely used 

medicinal plant by the community as an ornament plant which is

known as “wave of love” plant or called Anthurium plowmanii. This 
plant has been known in some tropical countries in the world as an 

ornamental plant that has the form of exoticism. The “wave of love” 

plant (Anthurium plowmanii) belongs to the Araceae family which has 

nearly 1000 species. Anthurium plowmanii plant contains less starch 
than Anthurium blowpandii and has no idioblast phenolic compounds 

in parenchymal cells. It is ornamental plant with beautiful outward 

appearance and adaptable to the surrounding environment (Pessoa et 

al., 2013). 
Several studies on the bioactivity of the genus Anthurium have 

been widely explored. Several species of the genus Anthurium are 

potentially used in traditional medicine for the treatment of various 

diseases (Joly et al., 1987; Zamora and Pola, 1992) and can be used as 
active compounds from natural sources such as anti-oxidants, anti-

bacterials, and other bioactivities. Anthurium cerrocampanense leaves 

and flowers have anti-inflammatory activity (Segura et al., 1998). The 

in-vitro anti-oxidant by free-radical DPPH scavenging activity has 
been found from the polar extract of  Anthurium versicolor leaves 

(Aquino et al., 2001). Anthurium wagnerianum is associated with the 

stimulant activity (Di Carlo et al., 1964). Anthurium andreanum is 

inactive against bacteria such as Bacillus, Staphylococcus, Eschericia 
serratia, Pseudomonas, Proteus, Saccharomyces, Aerobacter, 

Mycobacterium, Klolckera, Penicillium, Fusarium and Scopuluriopsis

(Dornberger and Llich, 1982).  

Bioactivities of A.plowmanii extract as anti-oxidant and anti-
bacterial have not been reported yet in previous studies. Therefore in 

this study, testings of anti-oxidant and anti-bacterial activities of 

different extracts including water, methanol, ethyl acetate, 

dichloromethane, and n-hexane extracts were conducted. All extracts 
were tested for anti-oxidant activity through scavenger radical activity 

of DPPH and ABTS, while anti-bacterial activity was evaluated by 

dilution anti-bacterial susceptibility test. 

EXPERIMENTAL 

Materials 
The chemicals used in this study such as dichloromethane, ethyl 

acetate, methanol, n-hexane, dimethylsulfoxide (DMSO), ethanol 

99.5%, potassium persulfate (K2S2O8) and nutrient broth were 

purchased from Merck. 2,2’-azino-bis(3-ethylbenzthiazoline-6-
sulphonic acid) (ABTS) and 2,2-diphenyl-1- picrylhydrazyl (DPPH) 

were purchased from Tokyo Chemical Industries (Tokyo, Japan). 

Gallic acid, trolox and ampicillin were purchased from Wako Pure 

Chemical Industries (Osaka, Japan). The bacterial strains such as P. 
aeruginosa (Gram-negative) and B. subtilis (Gram-positives) were 

obtained from the Collection of Microorganism Chemistry 

Laboratory, Department of Chemistry, Institut Teknologi Sepuluh 

Nopember. 

Preparation of A. plowmanii leaves extract  
A. plowmanii leaves (5 years old, Fig. 1a) were collected from 

Ngawi, Indonesia, which then were dried overnight in an air dryer at 

40 °C and ground to a small particle size using a grinder. Powder 

sample (20 g) was mixed with 200 mL of five different solvents 

(water, methanol, ethyl acetate, dichloromethane and n-hexane) 
separately (Cujic et al., 2016).  Extraction was carried out at 180 rpm 

for 24 h. The filtrate was evaporated at 100 °C for water, 65 °C for 

methanol, 77 °C for ethyl acetate, 40 °C for dichloromethane and 68 

°C for n-hexane to obtain results in the form of a brown paste (Fig. 
1b). Sample extracts (10 mg) were dissolved in 1 mL 

dimethylsulphoxide (DMSO), resulting in a concentration of 10 000

μg/mL (Fig. 1c). 

Fig. 1  Preparation of A. plowmanii leaves for extraction (a), extract in 
the form of brown paste after evaporation (b), and sample extracts were 
dissolved in DMSO for anti-oxidant and anti-bacterial tests (c). 

Antioxidant assay 
1) DPPH radical scavenging activity:  

The capability of the extracts to scavenge 2,2-diphenyl-1- 
picrylhydrazyl (DPPH) radical was determined according to the 

method of Dudonne et al. (2009) with some modifications. The DPPH 
powder (24 mg) was prepared by dissolving in 100 mL methanol. 

DPPH radical solution was diluted with methanol to obtain an 

absorbance of about 0.98 ± 0.02 at 517 nm using UV 

spectrophotometer. DPPH radical solution (1 mL) was mixed with 33 
μL of extract at various concentrations (10-350 μg/mL) and incubated 

in the dark for 20 min at 30 °C, then absorbance was measured at 517 

nm.  

Gallic acid was used as positive control. For blank, 33 μL DMSO 
was mixed with DPPH solution (1 mL) and registered at the same 

absorbances.The scavenging activity was estimated based on the 

percentage of DPPH radical scavenger. The anti-oxidant activity of 

plant extracts was expressed as IC50, which was defined as the 
concentration (in μg/mL) of extract required to inhibit the formation 

of DPPH radicals by 50%. 

2) ABTS radical scavenging activity:  

The capability of the extracts to scavenge 2,2’-azino-bis(3-
ethylbenzthiazoline-6-sulphonic acid) (ABTS) radical was determined 

according to the method of Bang et al. (2014) with some 

modifications. ABTS powder (1.92 mg) was prepared by dissolving in 

5 mL aquades. K2S2O8 solution (3.78 mg) was prepared by dissolving 
in 1 mL aquades. ABTS solution was mixed with 88 μL K2S2O8 
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solution and incubated in the dark for 12-16 h and then diluted with 

ethanol 99.5% to obtain an absorbance of about 0.7 ± 0.02 at 734 nm 
using UV spectrophotometer. ABTS radical solution (1 mL) was 

mixed with 10 μL of extract at various concentrations (5- 100 μg/mL) 

and incubated in the dark for 4 min at 30 °C, then absorbance was 

measured at 734 nm.  
Trolox was used as positive control. For blank, 10 μL DMSO was 

mixed with DPPH solution (1 mL) and registered at the same 

absorbances. The scavenging activity was estimated based on the 

percentage of ABTS radical scavenger. IC50 values were denoted for 
the concentrations of the sample, which were required to scavenge 

50% of ABTS free radicals. 

 

Antibacterial assay  
The activity of the extracts compared to the microorganism was 

evaluated according to the method of Arias et al. (2004) with some 

modifications. The suspensions of bacteria (P. aeruginosa and B. 

subtilis) approximately in 104 CFU/mL (50 µL) were mixed with 5 µL 
extract into the falcon tube containing 445 µL nutrient broth media. 

Ampicillin was used as positive control, whereas solvent DMSO was 

used as negative control. Samples were incubated at 37 °C for 18 

hours with shaker incubator. Blank was prepared by mixing 5 µL 
extract and 495 µL nutrient broth media. Anti-bacterial activity was 

evaluated by measuring at a wavelength of 630 nm using 96-

microwell plate reader. 

 
RESULTS AND DISCUSSION 

 
Antioxidant assay 

The determination of anti-oxidant activity of plant extracts from 
many methods could be used. There were 19 in-vitro methods and 10 

in-vivo methods that could be used for the evaluation of antioxidant 

activity of the sample (Alam et al., 2013). Two methods that 

commonly used to measure in-vitro anti-oxidant activity were 2,2-
diphenyl-1- picrylhydrazyl (DPPH) and 2,2’-azino-bis(3-

ethylbenzthiazoline-6-sulphonic acid) (ABTS) assays (Shalaby and 

Sanaa, 2013). Free radicals was very reactive and would bind to 

normal cells in the body that could cause damage to cells and tissues 
in the body so that the body’s metabolism could change and cause 

various diseases (Hidayati et al., 2017). Low free radical levels could 

be resisted with anti-oxidants in the body so they would not be 

harmful to the body, but if the free radicals exceeded the reasonable 
limits, additional sources of anti-oxidants from outside the body were 

required to overcome them, for instance anti-oxidant derived from 

plant extracts. 

1) DPPH radical scavenging activity:  
Anti-oxidant activity of A. plowmanii extract was tested using 

DPPH method. The DPPH test would provide strong absorption band 

at 517 nm in the visible region. When the antioxidant compound was 

coupled with a free radical scavenger of DPPH, the absorption was 
reduced and the DPPH solution would undergo changes in color from 

dark purple to light yellow (Ayoola et al., 2008). The change in 

absorption in such reactions has been widely used to test the ability of 

anti-oxidant compounds to counteract free radical. The use of the 
DPPH method was easy and repeatable to measure the anti-oxidant 

activity of certain plant extract (Pourmorad et al., 2006). 

The anti-oxidant activity of various extracts of A. plowmanii 
leaves by DPPH assay was shown in Fig. 2. The free radical 

scavenging potentials of the leaves extracts were found to be in the 

order of methanol > ethyl acetate > n-hexane > water > 

dichloromethane extracts. In this study, the percentage inhibition 
DPPH scavenging ability of methanol extract (65.88% ± 0.016) was 

higher than others. Ethyl acetate (26.36% ± 0.010), n-hexane (17.88% 

± 0.006), water (14.60% ± 0.018) and dichloromethane (6.43% ± 

0.024) extracts have inhibition values of <50%. Gallic acid that used 

as positive control showed the highest DPPH scavenging ability 

(97.80% ± 0.002). 

Methanol extract has good inhibition and its IC50 value was 

measured. The IC50 value was represented for the concentration of test 
extract or compound where the inhibition of test activity reached 50%. 

In this study, the active extract (methanol extract) exhibited strong 

activity on scavenging DPPH radicals with the determined IC50 value 

of 231.59 μg/mL (Fig. 3) while IC50 value of gallic acid was 1.85 
μg/mL (Fig 4). The IC50 value of gallic acid indicated good value 

where at low concentration of 1.85 μg/mL, it could inhibit 50% 

effectively. 
 

 
Fig. 2  The antioxidant DPPH scavenging ability of A. plowmanii leaves 
extracts at a concentration of 319.46 μg/mL, W, water extract; Me, 
methanol extract; EA, ethyl acetate extract; DCM, dichloromethane 
extract; HX, n-hexane extract and GA, gallic acid (positive control). 
Each column represents the mean ± SD, n = 3. 

 

 
Fig. 3  The DPPH scavenging ability of A. plowmanii methanol extracts. 
 
 

 
Fig. 4  The DPPH scavenging ability of gallic acid as positive control. 
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2) ABTS radical scavenging activity:  

Anti-oxidant activity of A. plowmanii extract was tested using 
ABTS method. Different from the DPPH method, ABTS gave a 

strong absorption band at 734 nm in the visible region. When the 

electron was paired off in the presence of a free radical scavenger, the 

absorption was reduced and the ABTS solution was decolorized as the 
color changes from blue-green to colorless (Ayoola et al., 2008). The 

ABTS assay could measure the activity of anti-oxidant compounds 

that would neutralize the ABTS radicals generated in aqueous and 

organic phase and compared with a trolox standard (water-soluble 
vitamin E analog) (Shalaby and Sanaa, 2013). 

The anti-oxidant activity was measured by ABTS scavenging 

ability of various extracts of A. plowmanii leaves was shown in Fig. 5. 

The free radical scavenging potentials of the leaves extracts were 
found to be in the order of methanol > water > dichloromethane > 

ethyl acetate > n-hexane extracts. In this study, the percentage 

inhibition ABTS scavenging abilities of methanol (70.92% ± 0.029) 

and water (61.48% ± 0.024) extracts were higher than others. 
Dichloromethane (31.98% ± 0.049), ethyl acetate (24.26% ± 0.024) 

and n-hexane (20.24%± 0.034) extracts have inhibition values of 

<50%.  

Trolox was used as positive control and showed the highest ABTS 
scavenging ability (91.26% ± 0,003). Trolox was consisted of an 

aromatic ring with the substitution of hydroxyl and the carboxylate 

groups. The existence of these two groups has an important role to 

determine the efficiency of the compound in free radical inhibition 
(Hidayati et al., 2017). Variations in solvent of A. plowmanii leaves 

extracts have various bioactive compounds in the result of antioxidant 

potential (Janet et al., 2015).  
 

 
Fig. 5  The antioxidant ABTS scavenging ability of A. plowmanii leaves 
extracts at a concentration of 99.01 μg/mL, W, water extract; Me, 
methanol extract; EA, ethyl acetate extract; DCM, dichloromethane 
extract; HX, n-hexane extract and T, trolox (positive control). Each 
column represents the mean ± SD, n = 3. 
 
 

 
Fig. 6  The ABTS scavenging ability of A. plowmanii methanol extracts. 

The active extracts (water and methanol extracts) exhibited strong 

activities than other extracts on scavenging ABTS radicals with the 
IC50 values of 73.35 μg/mL (Fig. 6) and 57.23 μg/mL, respectively. 

Methanol extract has lower IC50 value than water extract, then 

methanol extract denoted more potent anti-oxidants.  The results 

showed that the polar fractions have strong anti-oxidant activities 
(DPPH and ABTS scavenging activity). The same result showed by 

Emami et al. (2007) as they reported that the anti-oxidant activity of 

leaves extracts has greater activity in polar solvent among the other 

extracts. 
In this study, ABTS result yielded lower IC50 value of methanol 

extract. The extract contained active phytochemical substances 

(sterols, flavonoids, reducing sugar, tannins, and anthraquinone) 

might indicate for anti-oxidant activity (Shalaby and Sanaa, 2013). 
Study by Ling and Planisamy (2012) showed the presence of IC50 of 

ABTS scavenger capacity in the methanol extract of mango leaves 

was lower than its water extract.  

Methanol extract which was a polar extract has the highest 
activity compared to other leaves extracts (semi-polar and non-polar 

extracts). This was due to the fact that the extract could contain many 

compounds that contributed to anti-oxidant activity such as flavonoid, 

saponin, tannin, steroid, and phenolic. One of the main components 
was a phenolic compound that played an important role in the 

absorption and neutralization of free radicals. Phenolic compounds 

were classified as simple phenols, single aromatic ring with two or 

more subunits such as flavonoids, or three or more phenol subunits, 
called tannin (Sultana et al., 2007). These phenolic compounds have 

been used medically such as anti-oxidant, anti-bacterial, anti-

inflammatory, and other medicinal properties. Natural anti-oxidant 

activity was considered better than synthetic because it was safer and 
could produce potentially secondary metabolite compounds (Ersam et 

al., 2016). 
 

Antibacterial assay 
In this work, the antibacterial assay used broth dilution method. 

Broth dilution method was applied to determine the lowest 

concentration of anti-bacterial which inhibited the visible growth of 

bacteria. Compared with the other methods, broth dilution method 

could decrease exhaust labor and lengthy time (Hassan et al., 2009). 
Broth dilution method was more sensitive than screening agar or agar 

diffusion methods, so it was most appropriate for the determination of 

the antibacterial activity of plant extracts quantitatively and quickly. 

Thus, the use of broth dilution method with the most accurate range of 

antibacterial activity in plant extracts could produce results that 

correlated with the characterization of the growth inhibitory efficiency 

of the plant extracts. This potent broth dilution method was more 

economical than the cost of source bacteria and plant extracts (Arias 
et al., 2004). 
 

 

Table 1  The antibacterial activity of A. plowmanii leaves extracts (at a 
concentration of 100 μg/mL) against P. aeruginosa and B. Subtilis. 
 

Extracts 
Inhibition (%) 

P. aeruginosa B. subtilis 

Water 0 0 
Methanol 0 10.4 ± 0.002 

Ethyl acetate 0 6.4 ± 0.004 

Dichloromethane 8.9 ± 0.032 7.0 ± 0.007 
n-hexane 16.6 ± 0.004 16.0 ± 0.003 

Ampicilin 99.5 ± 0.052 101.1 ± 0.002 
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bacteria P. aeruginosa and B. subtilis with percentage inhibitions of 

99.5% and 101.1%, respectively. The negative control (DMSO) has 
no effect on inhibiting the growth of bacteria, which indicated that 

DMSO did not exhibit any effect on the assay. 

Dichloromethane and n-hexane extracts induced the highest 

antibacterial activity against bacteria P. aeruginosa and B. subtilis. 
This could be explained by the active compounds which were

responsible for the anti-bacterial activity of the extract that resided in 

the non-polar fractions in relatively higher concentration (Tadeg, 

2004). Both extracts were observed to inhibit Gram-positive and 
Gram-negative bacteria tested in vitro, suggesting that A. plowmanii

leaves extract has a broad-spectrum of antibacterial activity. Study by 

Rosa et al. (2003) showed the similar antibacterial potentials that have 

been observed in the culture extracts of Irpex lacteus. 
Variations of solvents used might be due to the different 

solubilities of the leaf constituents. Due to the presence of various 

bioactive compounds in A. plowmanii leaves, they have different 

antibacterial potentials (Qadir et al., 2015; Satya and Paridhavi, 
2012). The antibacterial activity of the extracts was depended on the 

concentration/dose and type of bacteria used as a chemical component 

in the extracts. The higher concentration of an antibacterial material

would result in the higher content of antibacterial compounds and 
more powerful antibacterial activity (Calvo et al., 2011).  

The results showed that antibacterial activity has greater inhibition 

against Gram-positive bacteria (B. subtilis) than Gram-negative 

bacteria (P. aeruginosa). This was due to the difference in sensitivity 
of Gram-positive as Gram-negative bacteria have the morphological 

constitutional differences between these microorganisms. Gram-

negative bacteria have three layers of thick membrane and there was a 

phospholipid membrane in the outer portion that could carry the 
structural lipo-polysaccharide components, making the cell wall to be 

impermeable to anti-bacterial chemical substances so that the anti-

bacterial compound could not enter and penetrate the cell. The Gram-

negative bacteria cell wall was more complex than the Gram-positive 
bacteria cell walls (Nostro et al., 2000). Gram-positive bacteria were 

tended to be more susceptible because they have a single layer of 

external peptidoglycan which was not effective permeability barrier. 

This was due to the simpler Gram-positive bacteria cell walls 
structure, making it easier for the antibacterial compounds to enter the 

cells by penetrating the bacterial cell wall. 

CONCLUSION 

The methanol and water extracts of A. plowmanii leaves have

DPPH and ABTS inhibitory activities. Dichloromethane and n-hexane 

extracts have antibacterial activities against bacteria P. aeruginosa
and B. subtilis. Methanol and ethyl acetate also have antibacterial 

activities against bacteria B. subtilis. Unfortunately the inhibition 

values of methanol and ethyl acetate extracts were faint against 

bacteria P. aeruginosa, while water extract was faint against bacteria 
P. aeruginosa and B. subtilis. A further research was needed on 

antioxidant and antibacterial activities of the plant extracts. The 

extracts of A. plowmanii leaves could serve as potential sources of a 

new antioxidant agent. 

ACKNOWLEDGEMENT 

This work was supported by a grant from research project from 

the Directorate of Research and Community Service, Directorate 

General of Strengthening Research and Development, Ministry of 

Research, Technology and Higher Education, Indonesia. The financial 
support for Nurina R.R. from Fresh Graduate Scholarship - Institut 

Teknologi Sepuluh Nopember was also acknowledged.  

REFERENCES 

Alam, Md. N., Bristi, N. J., and Rafiquzzaman, Md. 2013. Review on in vivo

and in vitro methods evaluation of antioxidant activity. Saudi 

Pharmaceutical Journal, 21 (2), 143-152. 

Arias, M. E., Gomez, J. D., Cudmani, N. M., Vattuone, M. A., and Isla, M. I. 

2004. Antibacterial activity of ethanolic and aqueous extracts of Acacia 

aroma Gill. ex Hook et Arn. Life Science Journal, 75(2), 191-202. 

Aquino, R., Morelli, S., Lauro, M. R., Abdo, S., Saija, A., and Tomaino, A.

2001. Phenolic constituents and antioxidant activity of an extract of 

Anthurium versicolor leaves.  Journal of Natural Products, 64 (8), 1019-

1023. 

Ayoola, G. A., Coker, H. A. B., Adesegun S. A., Adepoju-Bello, A. A., 

Obaweya, K., Ezzenia, E. C., Atangbayila, T. O. 2008. Phytochemical 

screening and antioxidant activities of some selected medicinal plants used 

for malaria therapy in Southwestern Nigeria. Tropical Journal of 

Pharmaceutical Research, 7 (3), 1019-1024. 

Bang, T. H., Suhara, H., Doi, K., Ishikawa, H., Fukami, K., Parajuli, G. P., 

Katakura, Y., Yamashita, S., Watanabe, K., Adhikari, M. K., Manandhar, H. 

K., Kondo, R., and Shimizu, K. 2014. Wild mushrooms in Nepal: some 

potential candidates as antioxidant and ACE-inhibition sources. Evidence-

Based Complementary and Alternative Medicine, 2014, 1-11. 

Biskup, I., Golonka, I., Gamian, A., and Sroka, Z. 2013. Antioxidant activity 

of selected phenols estimated by ABTS and FRAP methods. Postepy 

Higieny I Mediciny Doswiadczalnej, 67, 958-963. 

Calvo, M. A., Arosemena, E. L., Shiva, C., and Adelantado, C. 2011.

Antimicrobial activity of plant natural extracts and essential oils. Sciences 

Against Microbial Pathogens; Communicating Current Research and 

Technological Advances. 1179-1185. 

Cujic, N., Savikin, K., Jankovic, T., Pljevljakusic, D., Zdunic, G., and Ibric, S. 

2016. Optimization of polyphenols extraction from dried chokeberry using 

maceration as traditional technique. Food Chemistry, 194, 135-142. 

Di Carlo, F. J,, Haynes, L. J., Sliver, N. J., and Phillip, G. E. 1964. Rheticulo 

endothelial system stimulants of botanical origin. Journal of the Reticulo 

Endothelial Society, 1, 224-232. 

Dornberger, K. and Llich, H. 1982. Screening for antimicrobial and presumed 

cancerostatic plant metabolites. Die Pharmazie, 37 (3), 215-221. 

Dudonne, S., Vitrac, X., Coutiere, P., Woillez, M., Merillon, J. M. 2009. 

Comparative study of antioxidant properties and total phenolic content of 30 

plant extracts of industrial interest using DPPH, ABTS, FRAP, SOD and 

ORAC assays. Journal of Agricultural and Food Chemistry, 57(5), 1768-

1774. 

Emami, S. A., Asilii, J., Mohagheghi, Z., Hassanzadeh, M. K. 2007.

Antioxidant activity of leaves and fruits of Iranian conifers. Evidence-Based 

Complementary and Alternative Medicine,  4 (3), 313-319. 

Ersam, T., Fatmawati, S., and Fauzia, D. N. 2016. New prenylated stilbenes 

and antioxidant activities of Cajanus cajan (L.) Millsp. (Pigeon pea). 

Indonesian Journal of Chemistry, 16, 151-155.   

Fatmawati, S., Kurashiki, K., Takeno, S., Kim, Y., Shimizu, K., Sato, M., 

Imaizumi, K., Takahashi, K., Kamiya, S., Kaneko, S., and Kondo, R. 2009. 

The inhibitory effect on aldose reductase by an extract of Ganoderma 

lucidum. Phytotherapy Research, 23 (1), 28-32.  

Hassan, A., Rahman, S., Deeba, F., and Mahmud, S. 2009. Antimicrobial 

activity of some plant extracts having hepatoprotective effects. Journal of 

Medicinal Plants Research, 3 (1), 20-23. 

Hidayati, M. D., Ersam, T., Shimizu, K., and Fatmawati, S. 2017. Antioxidant 

activity of Syzygium polynthum extracts. Indonesian Journal of Chemistry,

17 (1), 49-53. 

Janet, J. R., Puzon, M., Rivera, W. L. 2015. Free radical scavenging activity 

and bioactive secondary metabolites from various extracts of 

Glinusoppositifolius (L) Aug. DC. (Molluginaceae) roots, stem, and leaves.

Asian Pasific Journal  of Tropical Disease, 5 (9), 711-715. 

Joly, L. G., Guerra, S., Septimo, R. 1987. Ethnobotanical inventory of 

medicinal plants used by the Guaymiindians in Western Panama Part I.

Journal of  Ethnopharmacology, 20(2), 145-171. 

Kisangau, D. P., Hosea, K. M., Joseph, C. C., and Lyaruu, H. V. M. 2007. In 

vitro antimicrobial assay of plants used in traditional medicine in Bukoba 

Rural district, Tanzania. African Journal of Traditional, Complementary and 

Alternative Medicines, 4 (4), 510-523. 

Ling, L. T. and Palanisamy, U. D. 2012. Review: Potential antioxidant from 

tropical plants. Food industrial processes-methods and equipment. 64-72, 

Dr. Benjamin Valdez (Ed.), ISBN: 978-953-307-905-9, InTech. 

Nostro, A., Germano, M. P., D’Angelo, V., Marino, A., Cannatelli, M. A. N.

2000. Extraction methods and bioautography for evaluation of medicinal 

plant antimicrobial activity. Letter in Applied Microbiology, 30(5), 379-384. 

Perumal, S., Mahmud, R., Piaru, S. P., Cai, L. W., and Ramanathan, S. 2012. 

Potential antiradical activity and cytotoxicity assessment of Ziziphus 

mauritiana and Syzygium polyanthum. International Journal of 

Pharmacology, 8 (6), 535-541. 

Pessoa, A. C. B. P., de Castro, A. C. R., and Gallão, M. I. 2013. Leaf 

anatomical characterization of two Anthurium species (Araceae) with a high 

potential for ornamental purpose. Proceeding VIIth IS on New Floricultural 

Crops, Acta Hort. 1000, ISHS. 

Pourmorad, F., Hosseinimehr, S. J., Shahabimajd, N. 2006. Antioxidant 

activity, phenol and flavonoid contents of some selected Iranian medicinal 

plant. African Journal of Biotechnology, 5 (11), 1142-1145. 

http://www.foxitsoftware.com/shopping


 Ramadhania et al. / Malaysian Journal of Fundamental and Applied Sciences Vol. 15, No. 2 (2019) 194-199  

 

199 

Rosa, L. H., Machado, K. M. G., Jacob, C. C., Capelkari, M., Rosa, C. A., 

Zani, C. L. 2003. Screening of Brazilian basidiomycetes for antimicrobial 

activity. Memorias do Instituto Oswaldo Cruz, 98(7), 1-19. 

Rubalya, V. S. and Neelamegam, P. 2015. Selective ABTS and DPPH radical 

scavenging activity of peroxide from vegetable oils. International Food 

Research Journal, 22 (1), 289-294. 

Satya, V. and Paridhavi, M. 2012. Ethnobotanical, phytochemical and 

pharmacological review of Anamirta cocculus (Linn) wight and Arn. 

International Journal of Review in Life Science, 2 (1), 1-6. 

Shalaby, E. A. and Sanaa, M. M. S. 2013. Comparison of DPPH and ABTS 

assays for determining antioxidant potential of water and methanol extracts 

of Spirulina platensis. Indian Journal of Geo-Marine Sciences, 42 (5), 556-

564. 

Segura, L., Vila, R., Gupta, M. P., Esposito, A. M., Adzet, T., and Canigueral, 

S. 1998. Antiinflamatory activity of Anthurium cerrocampanense croat in 

rats and mice. Journal of Ethnopharmacology, 61 (3), 243-248. 

Sultana, B., Anwar, F., and Przybylski, R. 2007. Antioxidant activity of 

phenolic components present in barks of Azadirachta indica, Terminalia 

arjuna, Acacia nilotica, and Eugenia jambolana Lam. Trees. Food 

Chemistry, 104 (3), 1106-1114. 

Tadeg, H. 2004. Phytopharmaceutical studies of some selected medicinal 

plants locally used in the treatment of skin disorders. Pharmaceutics Thesis, 

School of Pharmacy, Addis Ababa University. 1-148. 

Qadir,  U., Paul, V. I., and Ganes, P. 2015. Preliminary phytochemical 

screening and in vitro antibacterial activity of Anamirta cocculus (Linn). 

Journal of King Saud University-Science, 27, 97-104. 

Wiwit, D. F., Ersam, T., Shimizu, K., and Fatmawati, S. 2016. Antioxidant 

activity of Moringa oleifera extracts. Indonesian Journal of Chemistry, 

16(3), 297-301. 

World Health Organization. 1979. The selection of essential drugs. Second 

report of the WHO Expert Comittee. WHO Technical Report Series. 641, 1-

44. 

Zamora, M. M. C. and Pola, C. N. P. 1992. Medicinal plants used in some rural 

populations of Oaxaca, Puebla and Veracruz, Mexico. Journal of 

Ethnopharmacology, 35(3), 229-257.   

 


