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Abstract 

Entada spiralis Ridl. (Leguminoceae) is a liana or woody climber that grows in the wild in Malaysia and is locally known as 

‘Beluru’ or ‘Sintok’. The isolation and characterization of the chemical constituent from an active fraction have been carried out 

since no previous study has determined any active components from the stem bark.  Our previous study had revealed  methanol 

extract of E. spiralis stem bark exhibited promising antifungal activity against three dermatophytes strains, namely Trichophyton 

mentagrophytes ATCC 9533, Trichophyton tonsurans ATCC 28942 and Microsporum gypseum ATCC 24102 that cause skin 

infection. This study was performed to elucidate the structure of active constituent known as ester saponin from the active 

fraction of E. spiralis stem bark. The fractions were prepared using fractionation process and repeated antifungal test was 

conducted to identify the most active fraction. The structure elucidation of this compound was based on spectroscopic data 

(1H,13C NMR, HMQC, HMBC and DEPT135) and comparison with literature. On the basis of spectroscopic analysis, the 

compound was identified as 28-α,L-rhamnopyranosyl-18,21,22-trihydroxy-12-en-29-(2-acetylamino-β-D-glucopyranosyl) 

triterpene ester. The current study provides important baseline information for the use of E.spiralis stem bark for the treatment of 

skin infection caused by the microorganisms investigated in this study.  
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Abstrak 

Entada spiralis Ridl. (Leguminoceae) merupakan sejenis pokok memanjat yang tumbuh meliar di Malaysia. Ia dikenali juga 

dengan nama ‘Beluru’ atau ‘Sintok’ Pemencilan dan pengenalpastian komponen kimia yang aktif telah dilakukan dalam kajian 

ini memandangkan tiada kajian terdahulu mengenai pengasingan bahan aktif dari kulit batang pokok E. spiralis. Kajian terdahulu 

hanya melaporkan ekstrak metanol mampu merencatkan pertumbuhan tiga jenis kulat penyakit kulit iaitu Trichophyton 

mentagrophytes ATCC 9533, Trichophyton tonsurans ATCC 28942 and Microsporum gypseum ATCC 24102. Oleh itu kajian 

ini dijalankan untuk menentukan struktur molekul  dan penamaan komponen aktif dari kulit pokok terhadap kulat penyakit kulit 

dengan menggunakan kaedah spektroskopi (1H,13C NMR, HMQC, HMBC dan DEPT135) serta perbandingan dengan kajian 

terdahulu. Melalui analisis spektroskopi komponen aktif tersebut dikenal pasti sebagai 28-α,L-rhamnopyranosyl-18,21,22-

trihydroxy-12-en-29-(2-acetylamino-β-D-glucopyranosyl) ester triterpena. Penemuan ini boleh dijadikan maklumat asas dalam 

rawatan penyembuhan penyakit kulit. 

 

Kata kunci: aktivi antikulat, dermatofit, entada spiralis, leguminoceae, terpenoid 

 

 

 



Aiza et al:  BIOASSAY GUIDED ISOLATION OF AN ANTIDERMATOPHYTIC ACTIVE CONSTITUENT 

FROM THE STEM BARK OF ENTADA SPIRALIS RIDL. 

 

753 

Introduction 

Before the emergence of modern medicine, many people throughout the world depended on medicinal herbs to cure 

various diseases. The high content of chemical compounds in these herbs made them useful in the prevention of 

microbial invasion. Secondary metabolites produced by plants contain a tremendous source of bioactive compounds 

such as flavonoid, alkaloid, tannin, saponin, sesquiterpenes, triterpenes,monoterpenes, diterpenes, tetraterpenoid, 

cardiac glycosides, terpene polymers, isoflavones, coumarins, phenolic acid, lignans, lignin,chalcones and sterols. 

Scientific interest in these metabolites has increased recently with the search of new therapeutic agents from plant 

source due to the increasing development of the microorganisms’ resistance to most currently used antimicrobial 

drugs [1]. 

 

Bioactive constituents from various types of species of Leguminoceae family have been reported to have 

antimicrobial potential [2 – 6]. Entada spiralis Ridl. from the family of Leguminoceae is a liana or woody climber 

that  grows in the wild in Malaysia and is known as ‘Beluru’ or ‘Sintok’ The stem bark is traditionally use in scalp 

treatments and its soapy properties make it suitable as washing agent and body soap. However up until now, there 

have been no reports on the secondary metabolites and antimicrobial properties of this plant. Previous 

phytochemical investigation of other Entada species have identified the presence of oleanolic acid, echinocystic 

acid, entagenic acid and acacic acid glycosides [7,8]. The echinocystic acid and acacic acid that were found in 

Entada africana Guill. and Perr were reported to havel moderate to high cytotoxic potency [9]. The chemical 

constituents and the biological activity of Entada rheedii Spreng have not been previously investigated but 

phytochemical studies revealed the presence of saponins [8,9,10], thiomides [11] and phenylacetic derivatives  

[12,13]. Lately, an investigation revealed that entagenic acid isolated from seed kernels of E.rheedii exhibited 

moderate cytotoxic potency and antioxidant properties [14]. 

 

In this present investigation, we report the isolation and structural identification of one triterpenoid ester   saponin 

from the active fraction of E. spiralis stem bark. 

 

Materials and Methods 

General Experimental Procedures 

The 
1
H Nuclear Magnetic Resonance (NMR) and 

13
C NMR spectra were recorded in CDCl3, Fourier Transform 

NMR (FT-NMR) was carried out using a Cryoprobe on a Bruker Avance 111 600 MHz spectrometer. All chemical 

shifts (δ) are given in ppm units with reference to tetramethylsilane (TMS) as internal standard. The coupling 

constant (J) values are in given in Hz. Electronspray ionization mass spectrometer (ESIMS) was carried out using a 

Bruker micrOTOF-Q 86 mass spectrometer operating in positive-ion mode. Vacuum liquid chromatography (VLC) 

was performed using silica gel 60 with a 230-400 mesh particle size (Merck). Thin layer chromatography (TLC) 

was performed on Kiesegel 60 F254 (Merck) aluminium support plates developed using chloroform:methanol 

system. TLC plates were visualized at UV366 and UV254. 

 

Extraction and Fractionation 

The extraction and fractionation procedures were carried out as previously reported [15]. 

 

Antifungal Evaluation 

The antifungal activity of fractions was evaluated as previously reported [16]. 

 

Results and Discussion 

In our previous research work, methanol fraction F1 with the ratio 9:1 (v/v) of chloroform:metanol had been 

reported to exhibit the strongest antifungal activity against all dermatophytes tested in which terpenoid had been 

screened to inhibit fungal growth [15,16]. We reported fraction F1 as the most active fraction and hence, it was 

chosen for the isolation of active component and its structure elucidation. 

 

The antifungal compound from F1 was isolated as a white amorphous powder following chromatographic procedure 

of the most active fraction of E. spiralis stem bark.  The inhibitory effect of compound could be observed on the 

bioautogram of the most active fraction against T. mentagrophytes and T. tonsurans (Fig. 1). A centrifugal 

chromatography (Chromatotron) with an elution system of petroleum ether-dichloromethane (40% DCM) was used. 
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A retention factor Rf 0.64 was obtained for this compound after being developed with thin layer chromatography 

(TLC) technique using a binary solvent system of chloroform:methanol (30:1,V/V).  The purple colour on TLC 

chromatogram of the compound after spraying with vanillin/H2SO4 reagent was identified as terpenoid. 

 

The ESIMS (positive-ion mode) data exhibited a molecular ion peak at m/z 911.6931 [M+H]
+
 (MW 909) consistent 

with the molecular formula C47H75NO16. The fragmentation of ion peak at m/z 563.3628 [(M+H)-348]
+
 

corresponded to the successive loss of one unit of rhamnose (Rha) and one unit of N-acetylglucoseamine (GlcNAc). 

Other significant fragmented ion peaks were observed at m/z 413.2580, 301.1353, and 149.0214. The mass 

fragmentation was illustrated in Fig. 2. The infrared spectrum showed a broad absorption band indicative of a 

hydroxyl group at 3400 cm
-1

, as well as strong absorption due to a carbonyl group at 1619.31 cm
-1

.  The carbon 

bonded oxygen showed absorption at 1111.81 cm
-1

.  

 

                                                                     

Figure 1.  The agar overlay thin layer chromatography (TLC) bioautographic profile of most active fraction of E. 

spiralis stem bark. A: Zone of inhibition caused by compound against T. tonsurans; B: Zone of inhibition 

caused by compound against T. mentagrophytes 

 

 

Extensive analysis of one-dimensional (1D) and two-dimensional (2D) NMR spectra indicated the presence of nine 

tertiary methyl groups at δH 0.89, 1.18, 1.19, 1.28, 1.32, 1.57, 1.64, 2.03 and 2.04 in aglycone molecule. The 

chemical shifts at δH 0.89 and at δH 1.18 were in agreement with the chemical shifts of methyl groups at δH 0.88 and 

δH1.18 triterpenoid saponins from Cylicodiscus gabunensis (of the family Mimosaceae) that was reported previously 

[17]. An olefinic proton at δH 5.35 was coupled to a carbon at δC 130.04 (C-12), consistent with the previous finding 

regarding the same chemical shift of an olefinic proton of triterpenoid saponins [17].  Two oxymethine protons were 

shown at chemical shift δH 4.15 and δH 4.30, and one methylene at chemical shift δH at 2.30.  

 

In 
13

C NMR, each peak represents a carbon atom in a different environment within the molecule. The absorption 

peaks of the carbon methyl groups of aglycone were observed at δC 22.65, 22.69, 24.49, 27.19, 27.24, 28.99, 29.14, 

29.36 and 29.51. In this case, there were nine different environments for carbon methyl. The chemical shift at δC 

28.99 was quite similar to the chemical shift at δC 28.7 that was reported previously [14] and the chemical shift at δC 

24.49 was similar to δC 24.9 [18]. The three different peaks at δC 62.12, δC 65.06 and δC 68.88 were due to the 

carbon singly bonded to oxygen. The absorption at δC 68.88 was in agreement with the absorption at δC 68.2 of 

triterpene glycoside of Stryphnodendron fissuratum (of the family Leguminosae [19]. The two peaks at δC 129.73 

and δC 130.04 corresponded to the carbon-carbon double bond in the structure and the other two peaks at δC 172.91 

and δC 173.36 were due to the carbon in the carbon carbonyl of an ester bond. 

 

B  A 

Inhibition zone produced by 

isolated component 
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Figure 2. Mass fragmentation of ester saponin from the stem bark of E. spiralis 
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Figure 3.  Key HMBC correlation of ester saponin from the stem bark of E. spiralis 

 

 

The Heteronuclear Single Quantum Coherence (HSQC) analysis showed the direct interaction of a proton within its 

carbon. The data depicted all methyl, methylene and methine protons were coupled directly with the carbon and the 

hydroxyl protons at C-21 (δC 62.12) and C-22 (δC 65.06). However, there was no direct coupling between the proton 

m/z 563 

m/z 413 

m/z 301 

GlcNAc 

Rha 

Rha 

GlcNAc 

Rha 
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and carbon bonds at C-13 (δC 129.73), C-17 (δC 37.40), C-18 (δC 68.88), C-28 (δC 172.91) and C-29 (δC 173.76).  

Fig. 3 shows the Heteronuclear Multiple Bond Correlations (HMBC) analysis of the compound. The two-bond 

correlations could be observed between methyl proton at δC 0.89 (C-25) and carbon at δC 39.38 (C-3), between the 

methine proton at δH 1.28 (C-3) and carbon at δC 30.06 (C-4), between the proton at δ 1.28 (C-30) and proton at δH 

1.13 (C-6)  and carbon at δC 29.39 (C-7) and between the proton at δH 4.30 (C-22) and the carbon at δC 62.21 (C-

21). The three-bond correlations were depicted between the methylene proton at δH 2.30 (C-19) and the carbon 

carbonyl at δC 173.76 (C-29), between the proton at δH 1.16 (C-14) and the carbon at δC 29.72 (C-16), between the 

methyl proton at δH 2.03 (C-24) and carbon at δC 29.39 (C-7) and between the methyl proton at δH 2.04 (C-23) and 

carbon double bond at δC 130.03 (C-12). The four-bond correlations could be seen between the methyl proton at δH 

1.32 (C-26) and the carbon at δC 30.06 (C-4), between the proton at δH 4.15 (C-21) and the carbon at δC 68.88 (C-

18), between the proton at δH 1.64 (C-31) and the carbon at δC 29.14 (C-32), between the proton at δH 1.57 (C-27) 

and the carbon at δC 22.69 (C-26) and between the oxymethine proton at δH 4.15 (C-21) and the carbonyl carbon at 

δC 172.91 (C-28). 

 

The HMBC spectrum also displayed two sugar anomeric protons at δH 4.32 and at δH 5.28, which corresponded to 

the location of the sugar moieties of GlcNAc and Rha attached at δC 173.76 and δ 172.91 respectively. However, the 

two sugars were not attached to each other as the HMBC data did not record any correlation between them.  From 

the chemical shift value observed for C-28 (δC 172.91) and C-29 (δC 173.76), it was suggested that the compound 

was a bidesmosidic glycoside with sugar linkages via an ester bond at both C-28 and C-29). Therefore, for the 

extensive analysis of the NMR data (
1
H, 

13
C NMR, Distortionless Enhancement Polarization Transfer (DEPT), 

Correlation Spectroscopy (COSY), HSQC and HMBC) and mass spectrometry, this antifungal compound showed 

similar  structure as a pentacyclic  triterpene  glycoside  with a  molecular  formula of C47H75NO16. The structure 

was identified as 28-α,L-rhamnopyranosyl-18,21,22-trihydroxy-12-en-29-(2-acetylamino-β-D-glucopyranosyl) 

triterpene ester. The proton and carbon chemical shifts and the full structure of ester saponin are shown in Table 1 

and Fig. 4 respectively.  
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Figure 4.  Chemical structure of ester saponin from the stem bark of E. spiralis 
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Table 1.  
1
H NMR (600 MHz) and 

13
C NMR  (600 MHz) data of ester saponin in CDCl3. 

Position  DEPT 
13

C (δ) 
1
H δ, mult,J (in Hz) HMBC 

       1                                        CH                                 37.11                       1.14, m                                                            

       2                                        CH                                 24.88                       1.24, m 

       3                                        CH                                 39.38                       1.28, m                       C4                                                                                                                                                                                                                                                                                                             

       4                                        CH                                 30.06                       2.08, m                   

       5                                        CH                                 31.95                       1.02, m                     

        6                                        CH                                 34.06                       1.13, m                       C7  

       7                                        CH                                 29.39                       2.09, m                

       8                                        CH                                 27.11                       2.07, m                                   

       9                                        CH                                 29.30                       1.56, m                                            

       10                                      CH                                 24.49                       1.58, m                     

       11                                      CH                                 37.46                       1.04, m                                                        

       12                                      CH                               130.04                       5.35, m                     

       13                                      C                                  129.73                         -                   

       14                                      CH                                 29.20                       1.16, m                       C16                   

       15                                      CH                                 28.00                       1.10, m                    

       16                                      CH                                 29.72                       1.01, m                          

       17                                      C                                    37.40                            -                         

       18                                      C(OH)                           68.88                            - 

       19                                      CH2                                32.79                       2.30, m                       C29 

       20                                      CH                                 29.55                       1.55, m                  

       21                                      CH(OH)                         62.12                       4.15, m                       C18, C28                

       22                                      CH(OH)                         65.06                       4.30, m                       C21                                          

       23                                      CH3                                27.24                       2.04, m 

       24                                      CH3                                27.19                       2.03, m                       C7 

       25                                      CH3                                22.65                       0.89, m                       C3 

       26                                      CH3                                22.69                       1.32, m                       C4                                

       27                                      CH3                                24.49                       1.57, m                       C26 

       28                                      C                                  172.91                         - 

       29                                      C                                  173.76                         -   

       30                                      CH3                                29.51                       1.28, m                        C7                         

       31                                      CH3                                28.99                       1.64, m                        C32 

       32                                      CH3                                29.14                       1.19, m 

       33                                      CH3                                29.36                       1.18, m 

   GlcNAc 

       1                                        CH                                                                 4.32, m                        C29 

   Rha 

       1                                        CH                                                                 5.28, m                        C28 

 

 

According to a previous report, the known antimicrobial mechanisms associated with each chemical group in which 

the isolated compounds belong may explain their antimicrobial potency [20]. Membrane disruption could be 

suggested as one of the possible mechanisms of action of the compound. Previous investigation found that 

inhibition of microbial growth was depended on hydroxyl substituents group [21]. This might also explain the 

inhibitory effect of E. spiralis stem bark against dermatophytes, as hydroxyl groups were also found in this 



Malaysian Journal of Analytical Sciences, Vol 19 No 4 (2015): 752 - 759 

 

758 

 

compound. The presence of sugar molecules in the structure reduced the hydrophobicity and led to the loss of 

amphipathic features [22]. The results were also consistent with previous investigation where triterpenoid saponins 

with hederagenin or oleanolic acid as aglycone, had been found to possess antifungal activity against Microsporum 

canis and Trichophyton mentagrophytes [23,24,25]. To the best of our knowledge, this is the first reported isolation 

of ester saponin from the stem bark E. spiralis.  

Conclusion 

The ester saponin isolated from the most active fraction of E. spiralis stem bark was identified   as28-α,L-

rhamnopyranosyl-18,21,22-trihydroxy-12-en-29-(2-acetylamino-β-D-glucopyranosyl) triterpene ester. The presence 

of a hydroxyl group is believed to enhance the antidermatophytic properties of E. spiralis stem bark. It is hoped that 

this investigation will give a new insight into the search for potent natural drugs, and also aid in the development of 

a standard reference for the efficacy analysis on antimicrobial properties against skin-disease-causing microbes. 
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