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ABSTRACT 

The Philippines being considered as an important biodiversity hotspot in the world, possess 

a rich source of flora. Some ornamental plants are found to be sources of drugs being used 

to treat various ailments. This study aimed to focus on screening phytochemicals natural 

antioxidants present in locally available ornamental plants in the Philippines. The samples 

used in the study were the crude ethanolic leaf extracts of White angel (Wrightia 

antidysenterica L. R.Br.), Cabbage rose (Rosa sp.), Calachuchi (Plumiera alba) and,Ilang 

ilang (Cananga odorata). Phytochemicals from the samples were qualitatively identified 

using different spray reagents by Thin Layer Chromatography (TLC), while Free Radical 

Scavenging Activities of the samples were determined using DPPH Assay and Ascorbic 

acid as standard. 

Results showed that the plant samples are positive for the presence of anthraquinones, 

coumarins, phenols, steroids/sterols. All have triterpenes except, Cananga odorata.   

Furthermore, bothWrightia antidysenterica L. R.Br.and Plumiera Alba have alkaloids,  

while flavonoids, sugars, and tannins are present in Wrightia antidysenterica L. 

R.Br.andCananga odorata. All have antioxidant activities (expressed as EC50) against the 

free radical DPPH at varying amounts.Antioxidant activity of the plant samples were found 

in following order: Ascorbic acid (38 μg/ml) >Rosa sp.(76 μg/mL) >Wrightia 

antidysenterica L. R.Br. (107 μg/mL) >Cananga odorata(139 μg/mL) >Plumiera alba (203 

μg/mL). This study highlighted that indigenous ornamental plants in the Philippines are 

promising alternative sources of compounds with medicinal values.     
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INTRODUCTION 

Plants remain to be the most valuable sources of biologically active natural products. They 

are reservoirs of important compounds with medicinal properties, as well as sources of 

therapeutic agents for the maintenance of health for over 5,000 years.  Many kinds of 

research on natural molecules and products are focused on plants due to the fact that they 

can easily be sourced and selected based on their ethno-medicinal use [1].Recently, there is 

an increase in interest in the use of plant natural products for medicinal use. The World 

Health Organization (WHO) reported that one-third of the world’s population has no access 

to medical care, relying primarily on the use of traditional remedies [2].  It was also reported 

that 70-95% of the world’s total population still depends on traditional medicines for their 

primary health care needs [3, 4].They are important sources of diverse bioactive and 
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therapeutic compounds. Natural products represent about fifty percent of all clinically used 

drugs [5]. This trend led to the discovery of different active compounds that are derived from 

plants. In the last decades, more and more new materials derived from plants have been 

authorized and subscribed as medicines [4].The uses of these bioactive plant-derived 

compounds are increasing because they are proven to be safe and are relatively less 

expensive as compared to commercially-produced medicines [6]. 

 

However, WHO also reported that as the use of traditional or alternative medicines 

increases, so do reports of adverse reactions that lead to various public health issues 

concerning their safety.  Although some herbal medicines have promising potential and are 

widely used, many of them remain untested and their use also not monitored. This makes 

knowledge of their potential adverse effects very limited and identification of the safest and 

most effective therapiesmore difficult. WHO addresses the issue on appropriate access, safe 

and effective use of alternative medicines by releasing guidelines for health authorities to 

develop reliable information on alternative medicine use [7, 8].   

 

To date, a number of prescription medicines contain different plant products. They have 

medicinal values that depend on some chemical substances or group of compounds to 

produce a definite physiological action to the body [9]. An effective approach for the 

discovery of new therapeutic agents is by screening the phytochemicals present [10]. 

 

Phytochemicals like plant alkaloids possess potent pharmacological effects that include 

analgesic, muscle relaxant, antimicrobial, potent anti-cancer, as well asanti-agingandantiviral 

properties [11, 12]. Anthraquinones have been found as laxatives, diuretics, phytoestrogens, 

immune stimulators, antifungal agents, antiviral agents, and anticancer agents[13]. 

Triterpenes act as anti-inflammatory, antiviral, antimicrobial, antitumoral agents, and 

immunomodulator compounds [14]. Plant steroids have anti-tumor, immunosuppressive, 

hepatoprotective, antibacterial, plant growth hormone regulator, sex hormone, antihelminthic, 

cytotoxic and cardiotonic activity [15]. Flavonoids and other polyphenols have drawn 

increasing attention due to their potential beneficial effects on human health as antioxidants 

[16]. Theyscavenge free radicals such as peroxide, hydroperoxide or lipid peroxyl and thus 

inhibit the oxidative mechanisms that lead to degenerative diseases[17].Oxidative stress 

results from an imbalance of oxidizing species and natural antioxidants in the body have been 

thought to have contributed to aging, cell apoptosis, and severe diseases such as cancer, 

Parkinson's disease, Alzheimer's disease, and even cardiovascular disorders. Epidemiological 

studies and intervention trials on the prevention of cancer and cardiovascular disease are 

suggestive that dietary intake of antioxidants can help free radicals and oxidants and protect 

the body against diseases [18].In addition, there has been growing interest in natural 

antioxidant because they have greater application in the food industry for increasing the 

stability and shelf-life of food products [19]. There are studies on the medicinal uses of some 

ornamental plants, but there is still aneed to establish scientifically and later on isolate and 

characterize the bioactive components from these sources.  

 

Several ornamental plant species are traditionally being used for the treatment of common 

ailments.  An example of these ornamental plants is Catharanthus roseus or Rosy periwinkle 

which is a known source of an anti-cancer agent, vinblastine [20, 21]. Further studies 

showed that it also has a number of activities like antidiabetic, bactericide, antioxidant and 

antihypertensive properties [22].  To name a few other flowering plants, an Amaryllidaceae 

alkaloid, Galantamine (Reminyl
®
),  from Galanthus woronowii is being used for Alzheimer 

treatment due to its activity as a selective acetylcholinesterase inhibitor [23, 24].  Moreover, 
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another flowering plant is the source of Apomorphine hydrochloride (Apokyn
®

) a dopamine 

receptor agonist produced in Papaver somniferumL. andis used to treat Parkinson’s disease 

[25].  

The Philippines, being one of the most important biodiversity hotspots in the world, houses 

an eclectic variety of flora [26]. These plants contribute to the nation’s increasing collections 

of natural resources which are also potential medicinal plants if properly screened and 

analyzed. Most of the species in the flowering plants Apocynaceae are used in traditional 

medicine. One of the plants under this family that is traditionally used in India as anticancer 

and antihypertensive is the White Angel (Wrightia antidysenterica L. R.Br.) [27]. The plant 

is now seen almost everywhere in the Philippines because it thrives to various types of soil.  

The essential oils of Rosaceae, on the other hand, exhibited antifungal and antibacterial 

properties [28]. Plumeria alba (Calachuchi) is mainly grown in the Philippines as an 

ornamental plant, with the flowers as its main attraction. Calachuchi has a variety of 

medicinal properties such as purgative and used as a remedy for itching. Lastly,Cananga 

odorataor Ilang ilang means "flowers of flowers." The oil extracted from fresh flowers has a 

floral fragrance. Its properties are sedative, antidepressant, and nervous system tonic [29].  

In view of these properties of ornamental plants, a continuous and systematic effort in finding 

new compounds from natural sources must be undertaken to scientifically establish their 

medicinal values.  It was in this endeavor that the researcher analyzed the crude ethanolic 

extracts of the different parts of locally available ornamental plants in the Philippines namely; 

White angel (Wrightia antidysenterica L. R.Br.), Cabbage rose (Rosa sp.), Calachuchi 

(Plumiera alba) and,Ilang ilang (Cananga odorata).  

Specifically, this study sought to qualitatively identify the presence of phytochemicals using 

different spray reagents by Thin Layer Chromatography (TLC), as well as, evaluate the Free 

Radical Scavenging Activities of the test samples using DPPH Assay and Ascorbic acid as 

standard.  

 

MATERIALS AND METHODS  

Collection and Identification of Plant Samples. The leaves of White angel (Wrightia 

antidysenterica L. R.Br.), Cabbage rose (Rosa sp.), Calachuchi (Plumiera alba) and,Ilang 

ilang (Cananga odorata) were brought to the National Museum and were properly identified 

and were given authentication by professional botanists. Plants were collected according to 

the procedures specified in the Plant Screening Guidebook by Guevarra et.al. [30]. Plant 

specimens were washed and air dried at room temperature for two weeks.  

 

Extraction and Concentration of Plant Samples. The dried materials were cut into smaller 

pieces and ground into powder.  By the use of solvent extraction method, diluted 80% ethyl 

alcohol was used to completely submerge the material. The filtered extracts were collected 

after 48 hours of soaking in ethanol and concentrated under pressure at a temperature not 

exceeding 40
o
Celcius using rotary evaporator.  

 

Phytochemical screening [30]. The standard protocol of Guevarra et.al was used in the 

Qualitative phytochemical screening by Thin-Layer Chromatography (TLC) using Silica gel 

60 F254to analyze the constituents of the plant samples. The spots were visualized using 

Ultraviolet (UV) lamp and by using different spray reagents. The spray reagents used are the 

following: Antimony (III) chloride, Potassium-ferricyanide-ferric chloride, Acetic anhydride-

sulfuric acid, Dragendorff’s reagent (Munier Machebouef), 3-5 Dinitrobenzoic acid (Kedde 

reagent), Methanolic potassium hydroxide (Bornträger reagent), and Magnesium acetate in 

methanol. Each of the reagents used indicates the presence of specific phytochemical like 
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alkaloids, anthraquinones, anthrones, coumarins, flavonoids, phenols, steroids, sugars, 

tannins, and triterpenes. 

 

Antioxidant Assay: DPPH Free Radical Scavenging Activity. The stable DPPH radical 

model is a widely used, relatively quick and precise method for the evaluation of free 

radical scavenging activity. The DPPH radical accepts an electron or hydrogen radical to 

become a stable diamagnetic molecule. On the interaction of antioxidant with DPPH allows 

transfer electron or hydrogen atom to DPPH and thus neutralizing its free radical character 

and convert it to 1-1,diphenyl-2- picryl hydrazine. The degree of purple discoloration 

indicates the scavenging activity of the drug. The reduction capacity of antioxidants in the 

crude against DPPH radical is determined by the decrease in its absorbance at 520 nm.  The 

decrease in absorbance of DPPH radical caused by the antioxidants present in the samples is 

equivalent totheir scavenging capacity on the radical by hydrogen donation. It is visually 

noticeable as a change in color from purple to yellow [31, 32].  

 

The DPPH Assay was patterned on the procedure used by Molyneux [33].  The DPPH 

reagent was prepared by dissolving 0.0100g of DPPH in 80% ethanol to make a 

concentration of 100µM solution.  A calibration curve was constructed using ascorbic acid 

as standard.  All the samples and standards were tested in triplicates.  

 

Antioxidant activity, in terms Free radical scavenging Activity,or the ability to eradicate 50% 

of DPPH expressed in terms of Efficient concentration 50 (EC50,Q) for each of the samples 

was computed using the following formula. 

 

Q = 100 ( Ao – Ac ) 

                   Ao 

 

Where:  Ao = the absorbance of positive control containing DPPH only  

    Ac = absorbance of the solution containing extracts and DPPH.  

 

RESULTS AND DISCUSSION 

Table 1 shows a profile of the different Phytochemicals found in the different ornamental 

plants used in this study. 

Table1. Phytochemical Properties of Selected Ornamental Plants 

 

PHYTOCHEMICALS 

White angel 

(Wrightia 

antidysenterica 

L. R.Br.) 

Rose 

(Rosa sp.) 

Calachuchi 

(Plumiera 

Alba) 

Ilang ilang 

(Cananga 

odorata) 

Alkaloids + - + - 

Anthraquinones + + + + 

Coumarins + + + + 

Flavonoids + - - + 

Phenols + + + + 

Steroids/sterols + + + + 

Sugars + - - + 

Tannins + - - + 

Triterpenes + + + - 
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Results showed that all the plant samples are positive for the presence of anthraquinones, 

coumarins, phenols, steroids/sterols. These indicate their broad potential as antiviral, 

antifungal, anti-inflammatory, antibacterial, antioxidant and anticancer properties to name a 

few [13, 15, 16]. All the plant samples have triterpenes except, Cananga odorata which imply 

their potential as anti-inflammatory, antiviral, antimicrobial, antitumoral and 

immunomodulatory activities [14].  Furthermore, bothWrightia antidysenterica L. R.Br.and 

Plumiera Alba have alkaloids that make these compounds as potential sources of analgesic, 

antimicrobial, anti-cancer, anti-aging and antiviral agents [11,12], while flavonoids, sugars, 

and tannins present in Wrightia antidysenterica L. R.Br.andCananga odoratacontribute to 

theirantioxidant properties [16,17].  

On the other hand, Table 2 shows the antioxidant activity in terms of EC50 values of the 

different plant samples and vitamin C against 100 μM DPPH.   

 

Table 2.  DPPH  Free Radical Scavenging Activity 

Plant Sample EC50 value (ug/mL) 

Wrightia antidysenterica L. R.Br.  107 μg/mL 

Rosa sp. 76μg/mL 

Plumiera alba 203μg/mL 

Cananga odorata 139μg/mL 

Ascorbic acid 38 ug/mL 

 

Table 2 shows the DPPH radical scavenging activities of standard ascorbic acid and 

ornamental plants. The extract of  Rosa sp. showed the highest DPPH scavenging activity and 

compared with ascorbic acid as standard EC50 value is 38 μg/mL while the EC50 value is 38 

μg/mL. Antioxidant activity of the leaf ethanolic extracts of ornamental plants were showed 

in following order: Ascorbic acid (38 μg/ml) >Rosa sp.(76 μg/mL) >Wrightia antidysenterica 

L. R.Br. (107 μg/mL) >Cananga odorata(139 μg/mL) >Plumiera alba (203 μg/mL).  

Figure 1 shows the Free Radical Scavenging Activities (FRSA) of the plant samples.  The 

amount of DPPH inhibited by 125 μg/mL of plant samples is expressed as percentage. 

 

 
 

Fig. 1 Free Radical Scavenging Activities of the crude ethanolic leaf extracts 

Among the four plant samples, Rosa sp. had the highest Free Radical Scavenging Activity 

that was able to inhibit 81.84% of DPPH radical.  This is followed by Wrightia 

antidysenterica L. R.Br (58.50%)., Cananga odorata(45.07%), andPlumiera alba(30.86%), 

respectively.  

Wrightia 
antidysenterica L. 

R.Br.

Rosa sp. Plumiera alba Cananga odorata

58.50%

81.84%

30.86%

45.07%
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CONCLUSION  

Inconclusion, the results of the present study showed that the ornamental plants 

namely;White angel (Wrightia antidysenterica L. R.Br.), Cabbage rose (Rosa sp.), 

Calachuchi (Plumiera alba) and,Ilang ilang (Cananga odorata)contain various 

phytochemicals that make them potential sources of compounds with medicinal values.  

All the plant samples have antioxidant activity against the free radical DPPHat varying 

degrees. Cabbage rose (Rosa sp.) has the highest antioxidant activity followed by White 

angel (Wrightia antidysenterica L. R.Br.), Ilang ilang (Cananga odorata), and Calachuchi 

(Plumiera alba). The results showed that the ornamental plants in this study possess 

phytochemicals and antioxidants that make them promising alternative medicinal sources.  
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