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Abstract: Ficus natalensis Subsp. leprieurii (miq) (F. natalensis) is an evergreen tree belonging to the 

family Moraceae and is widely distributed in Africa.  The leaves of F. natalensis are well-known for their 

nutritional value and health benefits and were used traditionally to treat several ailments. The objective of this 

study was to identify the major classes of phytoconstituents, isolate some of them, and investigate the free 

radical scavenging potential of F. natalensis leaves. The leaves methanol extract of F. natalensis revealed an 

abundance of flavonoids, tannins, carbohydrates and/or glycosides, sterols, saponins, and triterpenes. 

Additionally, the total phenolic content (TPC) of F. natalensis methanol extract was 54.8 mg GAE/g and the 

total flavonoid content (TFC) was 14.78 mg RE/g. Moreover, three triterpenoid saponins were isolated from 

the methanol extract using different chromatographic techniques and identified by using 1D NMR together 

with mass spectrometry as 3-methoxy-quinovic acid-28-O-α-L-rhamnopyranoside ester (1), quinovic acid 

3-O-methoxy (2), and 3-O-α-L-rhamnopyranoside-quinovic acid (3). Finally, the leaves methanol extract of F. 

natalensis revealed 2,2-diphenyl-1-picryhydrazyl (DPPH•) free radical scavenging capacity with IC50=80.22 

μg/mL, compared to that of standard rutin (37.5 μg/mL) which suggests that F. natalensis could be a good 

source for phytochemical leads with higher antioxidant potential and health benefits. 
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1. INTRODUCTION  

Plants are considered an important source 

of phytochemicals that play a pivotal role in the 

discovery of bioactive compounds beneficial for 

human health. Numerous secondary metabolites 

produced by plants,  such as flavonoids, alkaloids, 

saponins, steroids, terpenoids and have numerous 

therapeutic and health benefits 1. Family Moraceae, 

also known as the fig family, is a family of flowering 

plants widely distributed in tropical and subtropical 

regions and comprising about 38 genera and over 

1100 species 2. Family Moraceae involves the genus 

Ficus, which includes about 850 species generally 

known as fig trees or figs 3. Several Ficus species are 

used in traditional medicine to treat constipation, 

dyspepsia, rheumatic disease, dysentery, parasitic 

worms, hypertension, and diabetes 3. The evergreen 

F. natalensis tree is found throughout Africa and is 

used in traditional medicine alone or mixed with 

other medicinal plants to treat several ailments. Its 

aerial parts and roots exhibited activities for the 

treatment of cold, cough, sore throat, and dysentery 
4. Several phytochemicals were reported from it such 

as  Stigma-4-en-3-one5, 6, β- Sitosterol6, 7 , and 

Phytol 8, 9. Moreover,  biological studies on F. 

natalensis leaves revealed its anti-microbial effect 10 

and alleviating cadmium chloride testicular 

disruptions11. Hence, the main goal of this study was 

to assess the antioxidant activity of F. natalensis 

leaves cultivated in Egypt and to investigate their 

phytochemical profile.  
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2. METHODS 

2.1. Plant material 

 In August 2019, the leaves of Ficus 

natalensis Subsp. leprieurii (miq) were 

taxonomically authenticated by Taxonomy 

Department at Faculty of Science, Cairo University, 

Egypt. Then, the plant material was collected from 

the Horticultural Research Institute in Giza, Egypt, 

and dried in the shade. A voucher specimen 

(Fn-2019) was deposited at the herbarium of 

Pharmacognosy Department, Faculty of Pharmacy 

(Girls), Al-Azhar University, Cairo, Egypt. The 

dried material was ground and kept in a closed glass 

container until extraction. 

2.2. Phytochemical screening 

The crude powder of F. natalensis leaves 

was screened for the presence of various classes of 

phytoconstituents using standard procedures 

described by Harborne, and Trease, and Evans 12-14.  

2.3. Estimation of TP and TF content 

The total phenolic content of F. natalensis 

leaves methanol extract was determined using Micro 

plate Follin-Ciocaltau’s analysis 15, while its 

flavonoid content was determined colorimetrically 

using AlCl3 assay 16. 

2.4. Antioxidant capacity estimation 

The DPPH• free radical scavenging ability 

was evaluated as described by Boly et al. 17 and 

Brand-Williams et al.  18. The data were expressed 

as means ± SD using the following equation:  

P𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 i𝑛h𝑖𝑏𝑖𝑡𝑖𝑜𝑛= 

Average absorbance of blank-average absorbance of the test  

Average absorbance of blank
 x 100 

2.5. General experiment 

The NMR analysis was carried out at 

Faculty of Pharmacy, Cairo University, Egypt, using 

a Bruker High Performance Digital FT-NMR 

Spectrometer Advance III 400 MHz for 1H & 100 

MHz for C 13. The samples were dissolved in 

DMSO-d6, and tetramethyl silane (TMS) was 

utilized as an internal standard. Chemical shifts and 

coupling constants (J) were represented in ppm and 

Hertz, respectively. The mass analysis was carried 

out at the Regional Center for Mycology and 

Biotechnology (RCMB), Al-Azhar University, 

Cairo, Egypt, using Thermo Scientific GCMS model 

ISQ. Electron ionization (EI) fragmentation mode at 

70 eV was utilized in the Mass spectroscopy analysis 

to evaluate the purity of the compounds and to 

investigate the individual fragments. Chloroform 

(CHCl3) and methanol (MeOH) were used as 

solvents for column chromatography. Glass columns 

with different dimensions were utilized for 

chromatography, and Silica gel F254 (E. Merck, 

Darmstadt, Germany) was used as a stationary phase. 

2.6. Extraction and fractionation 

The dried ground plant material (2.5 kg) 

was extracted with (3X4L) of methanol at room 

temperature until exhaustion. The total extracts 

were collected and evaporated at 45 ◦C under 

vacuum using rotary evaporator to yield 250 g 

dry methanol extract. The dry extract was 

suspended in 350 mL of water and partitioned using 

three organic solvents in order of polarity, namely 

petroleum ether, chloroform, and n-butanol, to yield 

four fractions: petroleum ether (44 g), chloroform 

(38.5 g), n-butanol (50 g) and water residue (50 g). 

To precipitate crude saponins, the n-butanol fraction 

was dissolved in 100 mL methanol and poured with 

continuous stirring into 500 mL acetone, yielding an 

acetone-soluble portion (contains phenolics) and an 

acetone precipitate (contains saponins). The 

precipitated phytoconstituents (25 g) were 

recovered by filtration and subjected to a silica gel 

column using a gradient elution system consisting 

of CHCl3 and MeOH. Eluted fractions were 

collected based on the similarity shown on TLC 

plates using CHCl3: MeOH: H2O (7:3:0.5 v/v) 

solvent system and ethanol-sulphuric acid spray 

reagent to give 19 collective fractions. Compound 1 

was obtained from collective fraction (12) after 

being subjected to further silica columns, while 

compounds 2 and 3 were obtained from collective 

fraction (6) after purification using silica gel 

columns followed by sephadex column using 

MeOH as an eluent.  

3. RESULTS 

3.1. Phytochemical screening 

The preliminary phytochemical 

investigation results showed the presence of 

carbohydrates, phenols, tannins, flavonoids, 

saponins, phytosterols, and terpenoids. 

3.2. TPC 

The phenolic content of F. natalensis 

leaves methanol extract was evaluated as gallic acid 

equivalent GAE calculated from gallic acid 
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calibration curve. The measured phenolic content 

was 54.8 mg of GAE/g (Figure 1). 

3.3. TFC 

The flavonoid content of F. natalensis 

leaves methanol extract was 14.78 mg of RE/g 

using rutin calibration curve (Figure 2). 

 

 

 

 

 

 

Figure 1. Calibration curve of gallic acid. 

 

Figure 2. Calibration curve of rutin. 

 

3.4. Antioxidant assay 

The antioxidant activity of  the methanol 

extract of F. natalensis leaves was investigated in a 

concentration-dependent manner against DPPH• 

free radicals; the results revealed 50% inhibition 

(IC50) at a concentration of 80.22 μg/mL compared 

to 37.5 μg/mL for the standard rutin (Figure 3). 

 

 

 

 

 

 

Figure 3. DPPH free radicals scavenging activity of Ficus 

natalensis methanol extract versus standard rutin. 

3.5. Isolated compounds 

Chromatographic separation of n-butanol 

fraction of F. natalensis yielded three triterpenoid 

saponins that were identified as 3-methoxy-quinovic 

acid-28-O-α-L-rhamnopyranoside ester (1), 

quinovic acid 3-O-methoxy (2), and 3-O-α-L- 

rhamnopyranoside-quinovic acid (3), (Figure 4). 

 

 

 

 

 

 

Figure 4. Chemical structures of isolated saponins from Ficus natalensis methanol extract. 

Compounds (1-3) were isolated as amorphous 

yellowish-white powders (7, 5, and 8mg, 

respectively) that produced pink spots when sprayed 

with ethanol-sulphuric acid reagent. On a TLC 

plate, the retention factors (Rf) of compounds (1-3) 

were 0.35, 0.30, and 0.43 using a solvent system of 

CHCl3: MeOH: H2O (7:3:0.5 v/v). Based on EI and 
1H- and 13C-NMR spectral data, the structures of the 

three compounds were elucidated. EI mass spectrum 

of compound (1) showed a molecular ion peak [M]+ 

at 646.91 m/z, compatible with C37H58O9 molecular 

formula, while the spectra of compounds (2) and (3) 

showed [M]+ at  500.88and  631.35m/z, respectively 

which were compatible with C31H48O  5and C36H55O  9

molecular formulas. Spectral data of 1H- and 
13C-NMR for the three compounds were recorded in 

Table 1. Based on these findings that were 

consistent with published data, Compounds (1-3) 

were identified as 3- methoxy 

-quinovicacid-28-O-α-L-rhamnopyranoside ester, 

quinovic acid 3-O-methoxy, and 3-O-α-L 

-rhamnopyranoside-quinovic acid, respectively19-21.  
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Table 1.1H -and 13C-NMR spectroscopic data of compounds (1-3) in DMSO-d6 

Carbon No. Compound 1  Compound 2 Compound 3 

 δ 1H (J=Hz) δ 13C δ 1H (J=Hz) δ 13C δ 1H (J=Hz) δ 13C 

1 1.72(m) 38.54 1.53(m) 38.53  1.52(m) 40.0 

2 2.01(m) 28.82 1.84(m) 28.84 1.96(m) 28.36 

3 3.17(d, J=12) 74.60 3.00(d, J=12) 70.21 3.50(d, J=12) 81.37 

4  40.70  42.98  40.92 

5  55.48  56.7  57.39 

6  19.05  20.65 1.46(m) 19.4 

7  37.84 2.08(m) 35.93 1.50(m) 37.9 

8  40.76  40.67  42.65 

9  48.1  47.59  49.04 

10  38.0  36. 34   36.96 

11  22.55  22.57  22.54 

12 5.32(t) 129.12 5.32(t) 127.71 5.32(t) 130.11 

13  132.06  130.10  136.38 

14  57.4  63.50   43.23 

15 1.61(m) 29.02 1.55(m) 29. 01 1.59(m) 29.27 

16 1.86(s) 29.15 2.00(s) 29.27 1.96(s) 29.46 

17  42.47  48.25  49.8 

18  39.09  50.05  51.82 

19 1.36(m) 38.73  39.8  1.36(m) 39.28  

20  41.0  38.3  40.53  

21 1.22(s) 30.25  30.26 1.21(s) 30.24 

22 1.24(s) 36.51 1.24(s) 37.0 1.24(s) 37.0 

23 0.84(s) 25.80 0.70(s) 26.99 0.84(s) 28.6 

24 0.90(s) 17.64 0.90(s) 17.23 0.89(s) 17.90 

25 0.88(s) 16.22 0.86(s) 14.41 0.88(s) 14.40 

26 0.87(s) 22.85 0.84(s) 22.18  0.87(s) 22.85 

27  182.60  178.43  182.22 

28  178.50  176.99  176.29 

29 0.99(s) 22.93 0.99(s) 22.57 0.97(s) 25.57 

30 1.01(s) 23.71 1.01(s) 23.70 1.07(s) 27.00 

3-O- Methoxy 3.17(s) 55.48 3.51(s) 51.01   

O- Rhamnose 

1' 5.19(d J = 1.5) 100.59    5.41(d J = 1.5) 99.98 

2' 3.96(dd J = 3.4, 1.7) 74.55   3.56(dd J = 3.4, 1.7) 71.46 

3' 3.62(dd J = 9.7, 3.2) 74.60   3.89(dd J = 9.7, 3.2) 72.22 

4' 3.97(t J = 9.4) 69.75   3.45(t J = 9.4) 71.63  

5' 5.34(dq J = 9.5, 6.0) 67.88   3.89(dq J = 9.5, 6.0) 72.32 

6' 4.13(d J = 6.0) 17.54   1.06(d J = 6.0) 17.90 
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4. DISCUSSION 

        The phytochemical investigation of a 

methanol extract of F. natalensis leaves revealed the 

presence of different phytochemical classes, mainly 

phenolics, and saponins. In accordance with the 

phytochemical screening, the TPC and TFC of F. 

natalensis leaves methanol extract revealed the 

presence of abundant amounts of phenolics and 

flavonoids.  Additionally, three pure triterpenoid 

saponins were isolated from the extract. 1H-NMR 

spectrum of compound (1) in DMSO-d6 revealed the 

presence of six signals at δH 0.84, 0.90, 0.88, 0.87, 

0.99, and 1.01, corresponding to six angular methyls 

at carbons-23, 24, 25, 26, 29, and 30, respectively. At 

δH 5.32 (t) and 3.17 (dd, J = 12.0, 4 Hz), two 

additional signals for H-12 and 3 were detected, 

which are characteristic of the triterpenoid skeleton. 

Moreover, three singlet signals corresponding to 

H-22, 21, and 16 were observed at δH1.24, 1.22, and 

1.86, respectively. The aglycone part signals, H-19, 

15, 2, and 1 were observed at δH 1.36, 1.61, 2.01, and 

1.72. 13C-NMR spectrum showed a signal for 

ethylenic carbon-12 at δC 129.12, and a signal for 

quaternary carbon-13 at δC 132.06. Additionally, the 

two signals specific to carboxylic carbons -27 and 28 

appeared at δC 182.60 and 178.50. Both 1H- and 
13C-NMR data revealed the existence of one 

anomeric signal at δH 5.19 (d J = 1.5) and at δC 

100.59 ppm, corresponding to H-1' and C-1' that 

confirm the existence of one rhamnose moiety 

attached to the aglycone. Furthermore, 1HNMR 

revealed the presence of a singlet signal at δH 3.17, 

which is characteristic of three protons in the 

methoxy group, and this was verified by the 

appearance of a carbon signal at C 55.48 in the 
13C-NMR spectrum. The attachment of methoxy 

group was confirmed to be attached at C-3 from the 

upfield shift of the oxygenated carbon 3 to δC 74.60.  
1H- and 13C-NMR data (in DMSO-d6) revealed that 

the skeleton of the aglycone was a ursane-type 

triterpene, with 2 carboxylic groups at carbon-27 and 

28 and an olefinic bond at carbon-12, which were 

compatible with quinovic acid structure with an 

additional methoxy group and a rhamnose moiety 

attached to C-28. Comparing these data with 

previously published literature, compound (1) was 

identified as 3-methoxy-quinovic 

acid-28-O-α-L-rhamnopyranoside ester19-21. 

Compound (2) exhibited identical 1H- and 
13C-NMR data to compound (1), excluding the sugar 

signals, as shown in Table 1. Compound (2) was 

identified as quinovic acid 3-O- methoxy based on its 

NMR spectral data, which matched published 

literature, and its mass spectral data. Also, compound 

(3) showed the same NMR spectral data as 

compound (1) except the absence of methoxy 

protons and carbon signals in addition to the 

attachment of rhamnose moiety at carbon-3, which 

was proved by spectral data of H-3 at  3.50 ppm and 

C-3 carbon at 81.37 ppm, which coincide with the 

previously reported literature19-21. From these data 

and its mass spectrum, compound (3) was identified 

as 3-O-α-L-rhamnopyranoside-quinovic acid.  

Investigation of the antioxidant capacity of F. 

natalensis leaves methanol extract revealed free 

radical scavenging capacity against DPPH• radicals 

with IC50=80.22 μg/mL, compared to that of the 

standard antioxidant rutin (37.5 μg/mL). This 

antioxidant activity could be attributed to the 

abundance of free radical-scavenging 

phytochemicals, such as phenolic compounds and 

flavonoids. 

5. CONCLUSIONS 

The phytochemical investigation of F. 

natalensis leaves methanol extract allowed the 

isolation and identification of triterpenoid saponins 

and showed high values of TPC and TFC. The 

extract revealed good free radical scavenging 

activity against DPPH• free radicals which could be 

referred to phenolic and flavonoid content of the 

plant. These results indicate that F. natalensis could 

be a good source of phytochemical leads that can be 

used to prevent or reduce the development of 

various oxidative stress-related disorders. Finally, 

owing to these promising results, more deep 

phytochemical investigations with in-vivo biological 

studies are recommended. 
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