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ABSTRACT 

Ficus deltoidea var. Trengganuensis (FDT) is one of the variety of a highly potential herbs, Ficus deltoidea Jack. This herb 

has pharmacologically been shown to possess numerous biological activities. Commonly, only leaves have been used 

medicinally. In order to assess whether other part such as fig and stem can also be used for medicinal purposes, chemical 

profile and biological activities were compared. Samples that consist of leaves, figs and stems were collected from four 

locations in Trengganu state, east coast of Peninsular Malaysia. Thin layer chromatography (TLC) and Fourier transform 

infrared (FTIR) were used to assess the chemical profile. Two compounds, vitexin and isovitexin were used as 

authentication marker of FDT. A good separation of the chemical components and marker in all sample with distinct spots 

observed on fig TLC chromatogram at the solvent system of ethyl acetate: formic acid (0.1%): methanol (4:6:2 v/v/v). 

FTIR fingerprints also exhibit different profile for fig, stem and leaf extract. Principle component analysis on FTIR data 

revealed that figs from four locations clustered into one group in positive PC2 quadrant suggest that fig has specific 

constituents, which discriminate them from leaf and stem. Biological activities were assessed by 2, 2-diphenyl-1-

picrylhydrazyl (DPPH) inhibition and α-glucosidase inhibition assays. Comparison between plant parts discovered that figs 

from all locations have the highest inhibition on both activities compared to leaves and stems. Finding from this study 

revealed that figs of FDT could also be consumed for therapeutic purposes in addition to the leaves. 
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INTRODUCTION 

Ficus deltoidea Jack (FD) or vernacularly known as Mas 

cotek, Serapat Angin, Sempit-sempit and Angoluran bang 

is a highly potential herb that have been reported used to 

treat diabetic, high blood pressure, fever, cold, headache, 

tooth pain, migraine, gout and high cholesterol [1-7]. FD 

also has strong anti-oxidant activity which good as anti-

aging [ 8-9].  

It is believed that root, bark, leaf and fig (fruit) of Ficus 

deltoidea have medicinal properties [12]. However, to date 

there are still lack of study on chemical property and 

biological activity of other plant parts other than the leaves. 

Though, there are reports on biological activities on fig. 

The figs of Ficus deltoidea var. angustifolia have shown 

to possess good source of antioxidant [13] and its aqueous 

extract shows good anti-inflammatory activity [14]. FD figs 

have also been traditionally chewed to treat tooth pain, 

cold and headache [15]. Studies also suggest that figs and 

leaves are comparable in their ability to treat diseases. 

Misbah et al. [16] reported that figs extracts of Ficus 

deltoidea var. angustifolia and var. kunstleri showed 

effective anti-diabetic properties. They also stated that 

antioxidant activity of the figs might be due to the phenolic 

content as it was correlated positively with each other. 

Aqueous extract of both leaves and figs also significantly 

reduced the external glucose load at 50mg/kg dosage [17].  

In another study figs have shown to have higher phenolic 

content than leaves and exhibited comparable results for 

antioxidant activities and neuroprotective effect [18].  

There are at least seven varieties of Ficus deltoidea 

identified in Malaysian Peninsular. One variety in 

particular can be found in heath forest and its surrounding 

area identified as Ficus deltoidea var. trengganuensis 

(FDT). According to Corner [10], FDT is distributed around 

Terengganu and east coast of Pahang, east coast of 

Peninsular Malaysia. It is an epiphytic in lowland forest, in 

coastal shrub and in Leptospermum forest at 1300 m alt. 

The twigs are 2 mm thick and 2.3 x 1.8-5.5 cm, elliptic to 

rounded-obovate lamina or somewhat bilobed at the apex 

with fig-body 9-12 mm wide in rose-red to purple- black 

color [10]. Recent study has reported that FDT have similar 

chemical component to other varieties [11]even though it 

grows on considerable ‘infertile’ Beach Ridges 

Interspersed with Swales (BRIS) soil. BRIS soil is an 

acidic, sandy soil, high percentage of silica and poor in its 

nutrients found in a tropical moist forest or heath forest. 

Taking into consideration of its availability and easily 

collected from the wild or through cultivation as compared  
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to other varieties, it is worth to evaluate chemical and 

biological properties of different parts of FDT. In order to 

assess whether other parts such as fig and stem can also be 

used as medicinal purposes, chemical profile and 

biological activities were compared. Thin layer 

chromatography and Fourier transform infrared were 

utilized to establish the fingerprint of fig, stem and leaf of 

FDT collected from four localities. For authentication, 

vitexin and isovitexin were used as markers. In order to 

evaluate the chemical fingerprint of different parts from 

different localities, multivariate analysis was employed to 

get the insight of the possible discrimination between 

samples. For the comparison of biological activities, the 

inhibition of scavenging activity by DPPH and the 

inhibition of alpha glucosidase enzyme were examined. 

We hypothesized that fig, stem and leaf possess different 

chemical profile, which eventually determine the capacity 

of the biological activity. 

 

MATERIALS AND METHODS 

Sample preparation 

The plant samples of FD var. trengganuensis were 

collected from four localities around Terengganu namely 

Tok Jembal (05o 23.644N, 103o 05.656E), Gong Datuk 

(05o 24.395N, 103o 04.677E), Mengabang Telung (05o 

43.760N, 103o 04.970E) and Rhu Tapai (05o 51.520N, 

102o 97.110E). The plant samples were separated into 

leaves, stems and figs. All samples were dried in 

conventional oven at 45°C then ground into powder. 

Accurately weighted 50 g of leaf, stem and fig powder 

were extracted with methanol for three days and the 

filtrates were concentrated under pressure at 45°C. The 

crude extracts were kept in -20°C prior analysis. 

Thin Layer Chromatography 

Thin layer chromatography was performed to analyze the 

chemical composition of FDT samples. The protocol is in 

accordance to [11] with slight modification. Accurately 2 

µL of each standard and samples solutions were spotted on 

TLC aluminum sheet pre-coated silica gel 60 F254 (Merck, 

Germany). The plate was developed in the mobile phase, 

ethyl acetate: formic acid (0.1%): methanol (4:6:2 v/v/v). 

After development, the plate was dried in the air and 

scanned at 265 nm, 366 nm and derivatized with vanillin 

reagent. 

Fourier Transform Infrared analysis 

Samples were scanned directly by using attenuated total 

reflectance-fourier transform infrared (ATR-FTIR). The 

FTIR spectra were obtained and recorded at the range of 

4000-600 cm-1 using a Perkin Elmer Spectrum 400 

Infrared spectroscope coupled with air-cooled deuterated 

triglycine sulphate (DTGS). The infrared measurements  

were made at a resolution of 4 cm-1, and 16 inferograms 

were co-added before the fourier transformation. 

Principal Component Analysis 

Baseline correction was performed using the Spectrum 

(PerkinElmer, Inc.) software in order to minimise the 

differences between the FTIR spectra due to baseline 

shifts. The FTIR spectra were exported as Spectrum.SP file 

and then were imported into multivariate statistical 

software program, The Unscrambler X (CAMO, 

Trondheim, Norway) and were normalized. The principal 

component analysis (PCA) was performed using The 

Unscrambler X. PCA was used to discriminate the plant 

parts of FDT from four localities. 

Biological Assay 

DPPH antioxidant assay 

The 2, 2-diphenyl-1-picrylhydrazyl (DPPH) free radical 

scavenging assay for antioxidant activity was carried out 

followed as Dzolin et al. [18] with some modification. The  

stock solutions of samples were prepared in 1 mg/ml in 

methanol and were made serial dilutions for different 

concentration in 96-well microtiter plate. Quercetin was 

used as positive control. Then, 200 µl of DPPH in 

methanol solution (6 x 10-5 M) were added into each well. 

The plate was shook gently and was incubated in dark 

room for 30 minutes at room temperature. The reaction 

was measured by absorbance at 517 nm. The percentage of 

inhibition was calculated using the following formula: 

 

Percentage of inhibition: 

[1-(A517nm, sample- A517nm, control) x 100] 

 

Alpha glucosidase inhibition assay 

The alpha glucosidase method was performed according to 

Mayur et al. [19] with modification. The stock solution of 

samples (1 mg/ml) in DMSO, 10% DMSO, phosphate 

buffer (pH 7), sodium carbonate, alpha glucosidase  

 (enzyme) and 4-nitrophenyl alpha-D-glucopyranoside 

(substrate) were prepared. Ten microliters of samples were 

mixed with the 10% DMSO in 96-well microtiter plate and 

were made serial dilution for different concentrations. 

Fifty microliters of 0.1 M phosphate buffer and   25 µl of 

alpha-glucosidase solution were added into well plate and 

incubated for 15 minutes at 37°C. Twenty five microliters 

of 0.5 mM 4-nitrophenyl alpha-D-glucopyranoside 

substrate was added to complete the reaction and incubated 

for another 30 minutes at 37°C. The reaction was 

terminated by adding 100 µl of 0.2 M sodium carbonate 

solution. Acarbose was used as positive control. The 

absorbance was measured at 410 nm. The percentage of 

inhibition was calculated using the following formula: 

Percentage of inhibition: 

[(Control abs – sample abs)/control abs] x 100 

 

RESULTS AND DISCUSSION 

Chemical Profile 

The separation of chemical compositions of leaves, stems 

and figs of FDT from four localities were obtained based 

on the separation of its marker compounds namely vitexin 

and isovitexin. Figure 1 shows TLC chromatograms that 

were visualized under UV light, (a) 265 nm (b) 366 nm and 

(c) after derivatization with vanillin reagent. In general, 

TLC profile indicates variability in chemical composition 

and fig extracts shown to have the most chemical 

constituents compared to leaf and stem extracts at chosen 

solvent system. The excitation of compounds under 366 

nm  of fig extracts from four localities reveals a distinct 

chemical compounds which present as blue and green 

fluorescence bands. Those bands do not seen in leaf and 

stem samples (Fig. 1(b)). The chromatogram of vanillin- 
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derivatized plate showed more compounds occur in fig 

extract compared to that of leaf and stem in all localities 

(Fig. 1(c)). Those fluorescence bands indicate the presence 

of flavonoids compounds as previous reported[20].  

Typical FTIR spectra for all samples are shown in Figure 

2. The spectra of leaf and stem samples are similar but 

different from that of fig in all localities. Generally, there 

were four main differences between the spectra of leaf, 

stem and fig. Peak approximately at 1375 cm-1 represented 

as symmetrical bending vibration of C-H bonds (δs CH3) 

occurs strongly in leaf and stem spectra but weak in fig. 

Meanwhile, OH stretching and bending vibration (primary 

and secondary, OH in plane bend) attributable at bands 

1350-1260 cm-1 was present only in fig spectra. The 

frequencies ranged between 922-919 cm-1 and 700-610 cm-

1 only exist in stem and leaf which assigned as isopropyl 

group (C-H bending vibrational Gem-dimethyl group) and 

C-H bending vibration of alkynes, respectively. The 

discrimination between samples was further analyzed by 

multivariate analysis on FTIR data. Figure 3 shows PCA 

scores plot of three plant parts of FDT from four localities 

in 2D and 3D view. The scores plot shows that all samples 

are significantly discriminate from each other. Fig extract 

from different localities clustered together in the same 

quadrant, positive PC-2 and negative PC-1 indicating the 

occurrence of similar chemical constituents among figs 

samples but differ from leaf and stem.  

Biological activities 

An antioxidant is defined as any substance that 

significantly delays or inhibits oxidation of a substance 

when present at low concentrations compared to that of an 

oxidisable substrate [21]. DPPH antioxidant activity was 

measured by the donation of hydrogen atom from 

antioxidant compounds (in sample extracts) to DPPH, a 

stable free radical causing radicals scavenged and the 

absorbance is reduced as DPPH shows the maximum 

absorbance at 517 nm [21,22]. The scavenging of free 

radicals turns the colour of solution from purple to yellow 

that indicate DPPH is reduced to diphenylpicrylhydrazine. 

The results of DPPH antioxidant activity of plant parts 

from four localities were shown in Figure 4. Fig samples 

from Gong Datuk, Mengabang Telung and Rhu Tapai 

possess radical scavenging inhibition of 82.24%, 82.22% 

and 75.77%, respectively.  Highest activity shown by figs, 

followed by leaves (81.31%, 71.20% and 71.17%, 

respectively) and stems (50.13%, 70.91% and 51.14%, 

respectively). In contrast, sample from Tok Jembal showed 

different result where the highest activity occurred in stem 

(80.60%), which was slightly higher than fig (80.35%) 

while leaf (53.52%) had the least activity. The 50% 

inhibition of extracts for DPPH antioxidant activity from  

 
Figure 1: Methanol extract of leaf, stem and fig of FD var. trengganuensis from four localities and marker compounds 

(isovitexin and vitexin). TLC chromatograms were visualized (a) 265 nm (b) 366 nm (c) after derivatization with 

Vanillin reagent. L1: Isovitexin; L2: Vitexin; L3: Leaf (Tok Jembal); L4: Stem (Tok Jembal); L5: Fig (Tok Jembal); 

L6: Leaf (Gong Datuk); L7: Stem (Gong Datuk); L8: Fig (Gong Datuk); L9: Leaf (Mengabang Telung); L10: Stem 

(Mengabang Telung); L11: Fig (Mengabang Telung); L12: Leaf (Rhu Tapai); L13: Stem (Rhu Tapai); L14: Fig (Rhu 

Tapai). 
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four localities in Figure 5 shows that figs extract scavenged 

free radicals at lowest concentration. Thus, we reasoned 

that figs had shown the highest antioxidant capasity among 

FDT plant parts of all four localities. In the same vein, 

cluster analysis by PCA have shown that samples that 

exhibit higher antioxidant activity were clustered together 

at the top quadrant of PC2 and samples that clustered at the 

bottom of PC2 quadrant have moderate or weak inhibition 

capacity. We presumed that high antioxidant activity of fig 

extracts could be contributes by flavonoids compounds as 

shown by their TLC profile. Flavonoids and phenolic acid 

are known for their ability to act as antioxidants and have 

shown present naturally in vegetables, fruits and seeds [21]. 

Alpha-glucosidase is a membrane-bound enzyme located 

at the epithelium of small intestine, where it break down 

by chemical reaction with water (hydrolyzes) at the final 

step in digestion of carbohydrates [23]. The inhibition of 

alpha glucosidase enzymes can significantly decrease  

 
Figure 2: Typical FTIR spectra of plant parts of FDT from four localities. 

 

 
Figure 3: PCA scores plot of three part of FDT from four localities in 2D (left) and 3D (right) view. FDTG: Ficus 

deltoidea var. trengganuensis 
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blood glucose, which increase after food intake (post 

prandial) and therefore can be an important mechanism for 

the management of carbohydrates metabolic disorders 

especially in type 2 diabetes [24]. Several alpha-glucosidase 

inhibitors such as acarbose, miglitol and voglibose isolated 

from bacterial cultures or their derivaties have been used 

to reduce glucose after taking meal [25]. However, the use 

of these drugs as inhibitors is associated with side effects 

including liver disorder, abdominal distention, flatulence, 

meteorism and diarrhea. In such circumstance, medicinal 

plants were suggested as alternative medicine for 

prevention and treatment of diabetes because of their 

negligible side effects [26]. Leaves, stems and figs part of 

FDT from four localities have shown to have good activity 

upon alpha glucosidase inhibition assay (Figure 6). Fig 

extracts from all localities show the highest inhibition of 

alpha glucosidase enzyme with the lowest IC50 value, 

followed by leaf extracts (Figure 7). This finding shows  

 
Figure 4. DPPH antioxidant activity of three plant part of FDT from four localities around Terengganu areas. 

 

 
Figure 5. IC50 (µg/ml) of DPPH antioxidant activity of three plant parts of FDT from four localities around Terengganu 

areas. Each value represents as the means ±SE (n=3). There were significant differences (*p< 0.05) among three plant 

parts FDT. 
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that figs are better part to be consumed at least in the case 

of antidiabetic activity through alpha glucosidase 

inhibition.  

 

CONCLUSION 

The use of thin layer chromatography in this study 

provides simple, flexible, fast and inexpensive techniques 

for separation of the chemical constituents in the samples 

extract. The comparison between plant parts of FDT from 

different localities was carried out based on the separation 

of markers compound, isovitexin and vitexin and it shows 

variability in term of the intensity of the spots. TLC 

chromatogram shows that fig have richer chemical 

components compared to leaf and stem. TLC also revealed 

that fig extract possesses specific constituents, which could 

 
Figure 6: Alpha-glucosidase inhibition assay for plant parts of FDT from four localities around Terengganu areas.  

 

 

Figure 7: IC50 (µg/ml) of alpha-glucosidase inhibition assay of three plant parts of FDT from four localities in Terengganu. 

Each value represents as the means ±SE (n=3). The value is significant differences (p< 0.05) between three plant parts of 

FDT from four localities around using One-way ANOVA (Dunnett’s T3) post hoc analysis. 
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further be isolated and identified as specific marker for fig 

of Ficus deltoidea. 

Chemical fingerprinting by FT-IR analysis coupled with 

chemometric analysis show the significant discrimination 

between the plant parts from different localities as shown 

by clustering group in PCA scores plot. Figs extracts from 

all localities clustered together indicating the occurrence 

of specific constituents in its extracts. Biological activity 

of FDT also support the notion that fig is more biologically 

active compared to leaf and stem. Taking together, finding 

from this work revealed that the consumption of fig is a 

better choice compared to other parts of Ficus deltoidea 

var. trengganuensis, especially as antioxidant and anti 

diabetic therapeutic. 
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