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Two new polyphenolic compounds named retusaphenol [2-hydroxy-4-methoxy-1,3-phenylene-bis- (4-
hydroxy-benzoate)] and (+)-retusa afzelechin [afzelechin - (4��8) - afzelechin - (4��8) - afzelechin] 
together with ten known compounds: luteolin, (+) - afzelechin, (+) - catechin , vitexin , �-sitosterol 
acetate, �-amyrin acetate, moretenone, friedelenol, �-amyrin and �-sitosterol were isolated for the first 
time from the ethanolic extract of the aerial parts of Ficus retusa L. “variegata”. Their chemical 
structures were established on basis of spectral evidence; UV, IR, MS, 1H- and 13C-NMR as well as 
comparison with literature values. Anticancer (IC50

 68.64 µg/ml against Hep G2 cells and >100 µg/ml 
aganist HCT-116 cells), antioxidant (SC50 0.85 µg/ml), antidiabetic, hepatoprotective, anti-inflammatory 
and antimicrobial activities of the different plant extracts were also studied and significant results were 
obtained. 
 
Key words: Ficus retusa L. "variegata", Moraceae, retusaphenol, retusa afzelechin trimer, anticancer, 
antioxidant, antidiabetic, hepatoprotective, anti-inflammatory and antimicrobial. 

 
 
INTRODUCTION 
 
The genus Ficus (Moraceae) comprises about 1200 
species distributed mainly in tropical and subtropical 
regions� (Sharma et al., 1993). This genus is 
characterized by its constituents of coumarins, 
phytosterols, triterpenes, flavonoids as well as alkaloids 
and tannins (Backheet et al., 2001; Jeong et al., 1999; 
Zunoliza et al., 2009). Many Ficus species have been 
used as aphrodisiac, antihypertensive, anticancer, 
antioxidant, hepatoprotective, gastroprotective, 
antidiabetic, anthelmintic, antimalarial, anti-inflammatory, 
analgesic and antimicrobial (Chiang et al., 2005; 
Abraham et al., 2008; Maizatul et al., 2011; Mandal et al., 
1999; Rao et al ., 2008; Singh et al., 2009; Hansson et 
al., 2005; Nguyen et al., 2003; El- Domiaty et al., 2003). 

Ficus retusa L. "variegata", is cultivated in Egypt as 
ornamental plant. No previous reports concerning the 
chemical constituents or the biological activity of this 
plant in available literature. In the present work we report 
the   isolation   and   structure   elucidation   of   two  new 
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polyphenolic compounds named retusaphenol and retusa 
afzelechin, together with ten known compounds. 
Anticancer, antioxidant, antidiabetic, hepatoprotective, 
anti-inflammatory and antimicrobial activity of the different 
plant extracts have been studied and significant results 
were obtained. 
 
 
EXPERIMENTALS 
 
General 
 
Melting points were measured by melting point apparatus SMP3, 
Digital, Electrothermal LTD, Stuart� scientific (England) and were 
uncorrected; UV spectra were measured in methanol by Schimadzu 
UV-260 Spectrophotometer (Japan); IR spectra were done on 
Jasco FT/IR 6100�Spectrophotometer; EIMS were carried out on 
Jeol JMS-AX 500, 70 ev and Shimadzu GC/MS-QP5050A, 70 ev1H- 
and 13C-NMR spectra were run in CDCl3, DMSO-d6 and CD3OD; at 
300 or 600 MHz, 150 and 75 MHz, respectively using Varian 
Mercury-VX-300 NMR Spectrometer; Chemical shifts were reported 
in � units relative to TMS; Column chromatography was carried out 
using silica gel (60 to 120 mesh, Merck); TLC was performed on 
silica gel coated aluminum plates (Merck kieselgel 60 F254, 
Germany). Developed  chromatograms  were  visualized  under  UV
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Table 1. UV �max spectral data for compounds 7 to 12. 
 

Compound No. MeOH NaOCH3 AlCl3 AlCl3+HCl NaOAc NaOAc+H3BO3 
7 257 262 260 254 254 

       

8 
260,292 (sh), 
326(sh.), 348 

264, 402 271, 402 263, 357 264, 376 260, 373 
       

9 275 286, 330(sh.) 274 274 275 275 
10 280 292, 428 (sh.) 282 279 281 286 
11 275 288 275 274 275 275 

       

12 270, 334 279,329(sh.), 395 
276,303(sh.), 
346, 382(sh.). 

277,302(sh), 
343,378(sh.). 

278, 379 270, 344 

 
 
 
light and by spraying with anisaldehyde/sulphuric acid reagent 
followed by heating at 100°C for 10 min. 

For TLC analysis, the following solvent systems were used: Light 
petroleum- chloroform (7 : 3 , system I), light petroleum - chloroform 
(3 : 7, system II), light petroleum - chloroform (1: 9 , system III), 
chloroform - ethyl acetate (9:1, system IV) , benzene - ethyl acetate 
- formic acid - water (3 : 5 : 1.6 : 0.4, system V). 
 
 
Plant materials 
 
The aerial parts of F. retusa L. �variegata" were collected in July 
2007 from trees cultivated in the private garden of "Efficiency 
Productive Institute, University of Zagazig". The plant was kindly 
identified by Dr. Abd-Elhalim Abd-Elmagly Mohammed, Agriculture 
researches centre, Ministry of Agriculture and Land Reclamation, 
Egypt. Voucher specimen is deposited in the Department of 
Pharmacognosy, Faculty of Pharmacy, Zagazig University. Fresh 
samples were used through out the study. 
 
 
Extraction and isolation 
 
Fresh aerial parts of F. retusa L. “variegata” (5 kg) were extracted 
by percolation with hot 96% ethanol (4 x 20 L) till exhaustion. The 
combined alcoholic extract was evaporated to a syrupy solution 
under reduced pressure to give concentrated residue (700 ml). The 
last residue was successively fractionated with light petroleum (6 x 
500 ml), chloroform (4 x 500 ml) then with ethyl acetate (9 x 500 
ml). The previous fractions were concentrated under vacuum at 
45°C to afford 46 g. (Fraction 1), 2 g (Fraction 2) and 37 g (Fraction 
3), respectively. 

‘Fraction 1’ (Pet. ether fraction) was subjected to repeated 
chromatographic techniques (25 g) on cc (750 g silica gel 60, 110 x 
6 cm) eluted with light petroleum, methylene chloride and finally 
methanol to afford ‘compounds 1’ (27 mg), 2 (42 mg ) , 3 (55 mg) , 
4 (403 mg), 5 (87 mg) and 6 (75 mg ). The EtOAc ‘Fraction 3’ (19 g) 
was applied to a silica gel column (600 g, 110 x 6 cm) , eluted with 
benzene and increasing polarity with ethyl acetate to afford 
‘compounds 7’ (13 mg) , 8 (95 mg) , 9 (200 mg) and 10 (70 mg ), 
respectively. Finally, fractions eluted with 60 to 75% ethyl acetate in 
benzene afforded ‘compound 11’ (220 mg); while ‘compound 12’ 
(272 mg) was obtained from fractions eluted with 80 to 85% upon 
repeated crystallization from MeOH. 
 
Compound (1): white needles (methanol), m.p. 126-128°C, Rf 0.95 
(system III); IR (KBr, �max cm-1): 2922, 2853, 1735, 1631, 1461, 
1278. EIMS m/z (% relative abundance):  456  (M+,1)  for  C31H52O2, 

414 [M+- (CH3-CO) +H , 22], 396 (M+-CH3COOH, 10). Selected 1H- 
NMR (300 MHz): �H

 2.28(3H, s, COCH3), 4.6 (1H, m, H-3) and 5.37 
(1H, br,s, H-6). 
 
Compound (2): white needles (methanol), m.p. 241°C, Rf 0.87 
(system III); IR (KBr, �max cm-1): 2923, 2857, 1731, 1458, 1372, 
1260, 1023. EIMS m/z (% relative abundance): 468 (M+, 3) for 
C32H52O2, 453 (2), 257 (4), 218 (20), 203 (20), 189 (8). Selected 1H-
NMR (300 MHz): �H 2.3 (3H, s, CH3CO), 4.05(1H, dd, J =�10, 4.5�
Hz, H-3) and 5.38(1H, m, H-12). 
 
Compound (3): white needles (chloroform-methanol), m.p. 249 to 
251°C, Rf 0.72 (system III); IR (KBr, � max cm-1): 2938, 2861, 1707, 
1642, 1456, 1382, 1138. EIMS m/z (% relative abundance): 424(M+, 
95) for C30H48O, 409 (M+ - CH3, 34), 381 (M+ - C3 H7, 9), 218 (74), 
205 (100), 189 (45). Selected 1H-NMR (300 MHz): �H 4.5 and 4.7 
(2H, H-29, for CH2=). 
 
Compound (4): white plates (chloroform-methanol), m.p. 290 to 
292°C, Rf 0.48 (system III); IR (KBr, �max cm-1): 3474, 2931, 2862, 
1454, 1382, 1121, 1082. EIMS m/z (% relative abundance): 428 
(M+, 9) for C30H52O, 413 (12), 395 (6), 304 (8), 303 (24), 276 (22), 
275 (52), 245 (28), 205 (67), 153 (16), 96 (100). Selected 1H-NMR 
(300 MHz): �H 2.22 (1H, q, H-4) and 3.75 (1H, m, H-3).  
 
Compound (5): white needles (chloroform-methanol), m.p. 195-
196°C, Rf 0.34 (system III); IR (KBr, �max cm-1): 3423, 2921, 2851, 
1641, 1465, 1397, 1280 and 1027 cm-1. EIMS m/z (% relative 
abundance): 426 (M+, 7) for C30H50O, 408 (M+-H2O, 7), 218 
(cleavage of C-12/C-13, 37), 203 (subsequent loss of CH3, 18), 189 
(8). Selected 1H-NMR (300 MHz): �H 3.60 (1H, dd, J = 6.6, 6.6 Hz, 
H-3) and 5.30 (1H,�m,�H-12).  
 
Compound (6): white needles (methanol), m.p.139 to 140.5°C, Rf 
0.17 (system III); IR (KBr, �max cm-1): 3432, 2934, 2862, 1644, 1460, 
1375, 1229, 1060 cm-1. EIMS m/z (% relative abundance): 414 
(M+,14) for C29H50O, 399 (M+ - CH3, 5) ,396 (M+ - H2O,15), 381 (M+ - 
H2O- CH3, 6), 329 (M+ - ring A, 6), 303 (M+ - ring A –CH2 ,6), 273 
(M+ - side chain, 5), 255 (396 - side chain, 7), 231 (M+ - C13 H27, 4), 
213 (7). Selected 1H-NMR (300 MHz): �H 3.54 (1H, m,�H-3) and 
5.35 (1H, t,�H-6).� 
 
Compound (7): white crystals (methanol), m.p.190-193°C, Rf 0.84 
(system V). UV (Table 1). EIMS m/z (% relative abundance): 396 
(M+, 10%) for C21H16O8, 395 (0.5) , 394 (0.5), 393 (0.5) , 381 (M+ - 
15, 0.5), 368 (M+ -28 , 20) , 340 (M+ - 2 X28, 20) ,312 (M+ - 3 X28, 
5),, 262 (35) ,236 (22) , 185 (18) , 137 (16) , 129 (35), 124 (21 ), 94 
(58 ), 83 (84 0, 55 (100). The 1H-NMR (600 MHz): �H 7.87 (4H, d, J 
= 8.4 Hz, H-2', 6', 2'', 6''), 7.55 (1H, d, J = 8.4�Hz, H-6), 6.81 (5 H, d, 
J = 8.4 Hz, H-3', 5', 3'', 5'' and H-5), 3.9 (3H, s, -OCH3). The 13C- 
NMR (150 MHz): �C 124.35 (C-1), 152 (C-2), 125 (C-3),  148  (C-4), 



 
 
 
 
114 (C-5), 116 (C-6), 163 (C = O), 133 (C 1',1'' , 128 (C-2',2''), 115 
(C-3',3"), 152 (C-4', 4"), 114 (C-5',5"), 130 (C-6', 6") and 69.3 
(OCH3). 
 
Compound (8): yellow amorphous powder (methanol), mp >300°C, 
Rf 0.77 (system V). EIMS m/z (% relative abundance): 286(M+, 
100%) for C15H10O6 , 258 (M+- CO, 39), 153 (23), 152 (5), 137 (3), 
134 (11), 124 (8), 123 (4). 1H-NMR (300 MHz): �H 7.37 (1H, d, J = 
8.4 Hz, H-6'), 7.36(1H, s, H-2'), 6.89 (1H, d, J = 8.4�Hz, H-5'), 6.44 
(1H, s, H-8),�6.43 (1H, s, H-3) and 6.20 (1H, s, H-6). 
 
Compound (9): white needles (methanol), m.p. 225°C, Rf 0.63 
(system V). The UV (Table 1). EIMS m/z (% relative abundance): 
274 (M+, 21) for C15H14O, 256 (M+-18, 4), 167 (8), 139 (100), 136 
(47), 107 (44), 77 (18), 69 (19). The 1H-NMR (300 MHz): �H 2.44 
(lH, dd, J = 15 and 3.3 Hz, H-4 eq.), 2.67 ( lH, dd, J = 15 and 4.2 
Hz, H-4ax.), 4.02 ( lH, m, H-3 ), 4.80 (lH, s, OH ), 4.67 ( lH, d, J = 
4.5 Hz, H-2), 5.72�(l,H, d, J = 2.1 Hz, H-6), 5.88 (lH, d, J = 2.1 Hz, 
H-8 ), 6.72 (2H, d, J = 8.1 Hz, H-3', H-5') , 7.23 (2H, d, J = 8.4 Hz, 
H-2', H-6' ), 8.92 (lH, s, OH), 9.13 (lH, s, OH), 9.30 (lH, s, OH). The 
13C-NMR ( 75 MHz): �C 28.23 (C-4 ), 64.86 (C-3), 78.06 (C-2 ), 
94.18 (C-8), 95.2 (C-6 ), 98.51 (C-10 ), 114.47 (C-3' , 5'), 128.28 (C-
2', 6'), 130.02 (C-1'), 155.77 (C-4' ), 155.77 (C-9 ), 156.25 (C-5 ) 
and 156.53 (C-7). 
 
Compound (10): buff needles (methanol), mp 175-177°C, Rf 0.50 
(system V). The UV (Table 1). EIMS m/z (% relative abundance): 
290 (M+, 2) for C15H14O6, 275 (1.5), 274 (1), 256 (9), 255 (1.5), 228 
(6), 185 (8), 167 (4), 152 (4), 151 (7), 149 (20), 140 (6), 139 (5), 
138 (8), 123 (19), 111 (33), 110 (13), 107 (67), 57 (100), 55 (87). 
The 1H-NMR (600 MHz): �H 2.53 (lH, dd, J = 16, 8.5 Hz, H-4eq.), 
2.87 (lH, dd, J = 16 and 5.5 Hz, H-4ax.), 3.67 (1H, brs, 3-OH), 4.00 
(lH, ddd, J = 8.5, 7.8, 5.5 Hz, H-3), 4.58 (lH, d, J=7.2 Hz, H-2), 5.86�
(lH, d, J = 2.4 Hz, H-6), 5.94 (lH, d, J = 2.4Hz, H-8), 6.73 (1H, dd, J 
= 8, 1.2 Hz, H-6' ), 6.76 (1H, d, J = 8 Hz, H-5'), 6.85 (lH, d,J = 1.2 
Hz, H-2') and 8.05 (2H, s, OH). The 13C-NMR (150 MHz, CD3OD, � 
ppm): �C 28.67 (C-4), 68.97 (C-3), 83.00 (C-2), 95.65 (C-6), 96.44 
(C-8), 100.96 (C-10), 115.41 (C-2'), 116.23 (C-5'), 120.19 (C-6'), 
132.38 (C-1'), 146.37 (C-3' ), 146.39 (C-4'), 157.07 (C-7), 157.73 
(C-5) and 158.00 (C-9). 
 
Compound (11): whitish-buff amorphous powder (methanol), 
m.p.235°C, Rf 0.26 (system V). The UV (Table 1). EIMS m/z (% 
relative abundance): 546 (1%), 274 (28), 256 (10), 185 (5), 149(6), 
152 (6), 151 (4), 139 (93), 138 (10), 123 (15), 107 (100), 55 (20). 
The 1H- and 13C-NMR (Table 2).  
 
Compound (12): yellow granules (methanol), m.p.203-204°C, Rf = 
0.12 (system V). UV (Table 1). EIMS m/z (% relative abundance): 
432 (M+,1), 414 (M+ - H2O, 84), 396 (M+ - 2 H2O, 21), 378 (M+ - 
3H2O, 37), 366 (4), 336(11), 313 (3), 312(12), 283(100), 270 (M+ - 
C-glucosyl + H , 62), 165 (56), 151(1), 118(16), 121 (14). The 1H-
NMR (300 MHz): �H 4.71-3.50 (5 H, m, glu-H-2''- 6''), 4.95 (1 H, d, J 
= 9.6 Hz, glu-H-1''), 6.26 (1 H, s,�H-6), 6.77 (1 H, s, H-3), 6.91 (2 H, 
d, J = 8.4 Hz ,H-3' and 5') 8.03 (2 H, d, J = 8.4�Hz, H-2' and 6'), 
13.15 (1H, s, 5-OH ). The 13C-NMR (75 MHz): �C 163.88 (C-2), 
102.38 (C-3), 181.99 (C-4), 156 (C-5), 98.12 (C-6), 162.61 (C-7), 
104.54 (C-8), 160.34 (C-9), 104.54 (C-10), 121.54 (C-1'), 128.88 
(C-2', 6' ), 115.78 (C-3', 5'), 161.06 (C-4'), 73.32 (C-1'' ), 70.83 (C-2'' 
), 78.60 (C-3''), 70.52 (C-4''), 81.73 (C-5'' ), 61.25 (C-6'' ) . 
 
 
BIOLOGICAL EVALUATION 
 
Anticancer activity 
 
Cytotoxicity of ethyl acetate extract was measured against three 
human tumor cell lines: Human hepatocarcinoma cell line (Hep-G 2) 
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colon carcinoma cells (HCT-116) and lymphoblastic leukemia cells 
(1301), while the unsaponifiable matter was tested only against 
Hep-G2 cell line using MTT cell viability assay. The percentage 
viability was plotted against the extract concentrations and the 50% 
cell viability (IC50) was calculated from the curve (Hensen et al., 
1989; Gomez et al., 2001). The results are presented in Figure 2. 
 
 
Antioxidant activity 
 
Using DPPH method, 0.15 ml of the sample and 0.15 ml of DPPH 
alcoholic solution (0.1 mM) were mixed and incubated in a test 
plate at 37°C for 10 min. The absorbance of the remaining DPPH 
was measured at 520 nm using a micro titer plate reader. Its 
antioxadative activity (%) was calculated in comparison to the blank 
control (ascorbic acid) (Ratty et al., 1988). For each sample, the 
radicle scavenging activity was calculated from the equation: 
 
DPPH Inhibition (%) = [DPPHblank – DPPHtest.] x100 / [DPPHblank] 
 
A curve for sample concentration versus DPPH % inhibition was 
plotted and the half maximal scavenging capacity (SC50) of each 
tested sample and ascorbic acid were calculated. The results are 
recorded in Figure 3. 
 
 
Antidiabetic activity 
 
Twenty-four adult male rats were divided into four groups (n = 6). 
The first group receiving gum acacia mucilage (10%) and left 
untreated (control group). The second is diabetic group and 
received only the vehicle (10% gum acacia). The third and fourth 
diabetic groups received orally the total extract (400 mg/kg) and 
glibenclamide (150 mg/kg), respectively by gavage for 5 days once 
a day (Sokeng et al., 2005). Diabetes was induced in rats by 
intraperitoneal injection of streptosotozin (STZ) in a single dose of 
75 mg/ kg. Rats became diabetic after 5 days of injecting STZ 
where their blood glucose levels range from 254 to 288 mg/dl. 
Blood glucose levels were determined using glucomen-glyco® blood 
glucose meter, 24 sensor strips. The results are recorded in Figure 
4. 
 
 
Hepatoprotective activity 
 
Elevated liver enzyme levels were induced in adult male rats by 
CCl4. Liver enzymes (ALT) and proteins (albumin) were measured 
in the collected plasma (Zhao et al., 2005). The results are 
recorded in Figures 5a and b. 
 
 
Anti-inflammatory activity 
 
The anti-inflammatory effect was expressed as the percentage 
inhibition compared with vehicle –treated animals with respect to a 
reference group treated with indomethacin (10 mg/ kg) (Winter et 
al., 1963). The tested extracts (400 mg/kg), were administered 
orally 1 h before injecting of the phlogistic agent. The results are 
recorded in Table 5 and Figure 6.  
 
 
Antimicrobial activity 
 
This included the measurement of anti-bacterial and antifungal 
activities by the diameter of inhibition zone method utilizing 
Salmonella typhi, Escherichia coli and Bacillus spp. as tested 
bacterial strains. Cefotaxime was used as control  and  the  method
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Table 2. NMR spectral data of compound 11 in CD3OD (� ppm).  
 

Ring No. 1H-NMR (�H) 13C-NMR (�C) 

Upper unit     C 
2 4.46 (1H, d, J = 9.8 Hz) 80.3 (C-2) 
3 4.6 (1H, dd, J = 9.8,7.6 Hz) 74.1 (C-3) 
4 4.37 (1H, d, J = 7.6 Hz) 38.64 (C-4) 

    

A 

5  ̀ 155.95 (C-5) 
6 5.96�(1H, d, J = 2.4 Hz) 96.00 (C-6 ) 
7  157.67 (C-7) 
8 5.92 (1H, d, J = 2.4 Hz) 97.77 (C-8), 
9  157.28 (C-9) 
10  101.78 (C-10) 

    

B 

1'  132.27 (C-1') 
2'. 6' 7.42, 7.36 (1H, each d, J = 8.4 Hz) 130.58, 129.7 (C-2',6') 
3', 5' 6.82( 2H, dd, J = 8.4, 2.5Hz) 116.08,115.97 (C-3',5') 

4'  158.2 (C-4') 
    

Middle unit     F 
2 4.46 (1H, d, J=9.6 Hz) 80.2 (C-2) 
3 4.6 (1H, dd, J = 9.8 , 7.6 Hz) 69.3 (C-3), 
4 4.37 (1H, d, J = 7.6 Hz) 38.64(C-4) 

    

D 

5  155.83 (C-5) 
6 6.09�(1H, s) 97.07 (C-6) 
7  157.59 (C-7) 
8  109.05 (C-8 ) 
9  156.50 (C-9) 
10  102.90 (C-10) 

    

E 

1'  132.34 (C-1') 
2', 6' 7.07 (2H, d, J = 8.4 Hz) 130.15, 129.36 (C-2' , 6') 
3', 5' 6.87 (2H, dd, J = 9, 2.5 Hz) 116.2, 115.80 (C-3', 5') 

4'  158.00 (C-4' ) 
    

Lower unit       I 

2 4.51 (1H, d, J = 7.8 Hz) 83.90 (C-2) 
3 4.29 (1H, ddd, J = 9,7.8, 5.6 Hz) 68.70 (C-3 ) 

4 2.5 (1H, dd, J = 16.8, 9 Hz, H-4ax.) 2.95 
(1H, dd, J = 16.8, 5.6 Hz, H-4eq. ) 29.73 (C-4 ) 

    

G 

5  155.63 (C-5) 
6 6.12�(1H, s) 96.58 (C-6) 
7  157.42 (C-7) 
8  108.60 (C-8) 
9  156.00 (C-9) 
10  99.72 (C-10) 

    

H 

1'  131.93 (C-1') 
2', 6' 7.23, 6.93 (1H, each d, J = 8.4 Hz) 130.27, 129.44(C-2' ,6') 
3', 5' 6.82 (2H, dd, J = 8.4, 2.5 Hz ) 116.00, 115.74 (C-3',5') 

4'  157.82 (C-4' ) 
 
 
 
incubation was continued at 37°C for 24 h (Wood et al., 1995). The 
results   are  listed  in  Table  6.  For  anti-fungal  activity,  the  same 

was used but Candida albicans and Mucor spp. were used as 
tested   fungi   and   pototo   dextrose  agar  was  used  as  nutritive 
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Figure 1. Mass fragmentation pattern of Retusaphenol. 

 
 
 
medium at a dose of 100 mg of test extract. The incubation was 
continued at 28°C for 72 h. The results are listed in Table 6. 
Amphotericin B was used as control. 
 
 
RESULTS AND DISCUSSION 
 
Column chromatography of the petroleum ether extract of 
F. retusa L. "variegate" afforded compounds 1 to 6. 
These compounds gave positive Liebermann's and 
Salkowski's tests indicating their steroidal or triterpenoidal 
nature. The structures were determined by direct 
comparison of their mps, ms, ir, 1H-NMR, and tlc with 
authentic samples as well as with available published 
data (Goad and Akihisa, 1997; Yamaguchi, 1970; Gedara 
et al., 2005) confirming their identity as �-sitosterol 
acetate (1), �-amyrin acetate (2), moretenone (3), 
friedelinol (4), �-amyrin (5) and �-sitosterol (6) (Figure 7). 

 Furthermore, column chromatography of the ethyl 
acetate extract and repeated chromatographic methods 
afforded two new compounds (7 and 11) and four known 
compounds (8 to 10 and 12). The konwn compounds 
were identified by analyzing their spectroscopic data (UV, 
MS and NMR ) as well as comparison with available 
published data to be luteolin (8) (Darwish et al., 2002; 
Harborne et al., 1975; Kang et al., 2010) , (+) - afzelechin 
(9) (Hwang et al., 1989; Sayed et al., 1991), (+) - catechin 
(10) (Hye et al., 2009; Donovan et al ., 1999) and vitexin 
(12) (Colombo et al., 2008; Kim et al., 2005; Zhang et al., 
2002). This finding represents the first isolation of these 
compounds from F. retusa L."variegata". 

Retusaphenol (7): white crystals (methanol), m.p.190-
193 oC, Rf 0.84 (system V). Its formula was established 
as C21H16O8 by EIMS with M+ at m/z 396 (20), followed by 
395 (M+ -H ,5), 394(M+ - 2H ,5), 393 (M+ - 3H, 5) The 
most important fragments being associated with loss of 
methyl group at m/z 381 (5) and successive losses of 
three 28 mass units at m/z 368 (20), 340 (20) and 312 
(5), respectively indicating the presence of three phenolic 
moieties and confirmed by the fragment at m/z 94(30%) 
for the phenolic ring indicating the presence of 4 
hydroxybenzoate (Yamaguchi, 1970) or to the losses of 
two carbonyl groups (intense �C 163) from ring C and 
confirmed by fragment at m/z 340 (20) (Figure 1). The 
attachment of the two hydroxy benzoates to the ring C 
was determined through the 1H-NMR data, � 7.55 , 6.81 
(each 1 H, d, J = 8.4 Hz) for two ortho coupled aromatic 
H-6 and H-5 ,respectively and � 3.9 (1 H,s) for one 
methoxyl group. 1H-NMR also showed two pairs of 
doublets at � 6.81, 7.87 (each 4 H, J = 8.4 Hz) for H-3', 
5', 3'', 5'' and H-2', 6',2'', 6'' ,respectively for bis 
hydroxybenzoate moieties . 13C-NMR spectrum 
established that 7 contained one methoxyl , ten olefinic 
methines and ten quaternary carbons, including two 
carbonyl and six oxygenated olefinic carbons. Finally the 
structure of compound 7 was proven to be 1,3- bis(4-
hydroxybenzoate) - 2-hydroxy-4-methoxy-benzene from 
its 1H-and13C-NMR data. To our knowledge, this 
represents the first report for isolation of this compound 
from the plant and genus Ficus. 
 
Compound (9): white needles (methanol), mp  225°C,  Rf 
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Figure 2. Anti-tumor activity of ethyl acetate extract and unsaponifiable matter of Ficus retusa L."variegata" 
against different tumor cell lines. 
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Figure 3. Anti-oxidant activity of ethyl acetate extract of Ficus retusa L."variegata". 
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Figure 4. The effect of total extract (AFT extract) of Ficus retusa�
L."variegata" on blood glucose level. 
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Figure 5a. The effect of total extract (AFT extract) of Ficus retusa�
L."variegata" on serum ALT level.  
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Figure 5b. The effect of total extract (AFT extract) of Ficus 
retusa L."variegata" on serum albumin level. 

 
 
 

0.63 (system V). Its UV spectrum in MeOH showed only 
one absorption band at 275 nm which was not affected 
by the shifting agents indicating a flavan derivative 
(Hwang et al., 1989; Sayed et al., 1991). The 1H-NMR 
spectrum exhibited two pairs of doublets at � 6.72 and 
7.23, two protons each (J = 8.1 Hz) characteristic for para 
substituted benzene ring system .The chemical shifts and 
the   coupling  constants  of  H-6  and  H-8  indicated  that 
position   5  and  7  were  dihydroxylated,  in  addition  the 
chemical shifts and the coupling constants of H-2, H-3 
and H-4 evidenced the orientation of the 3-hydroxyl group 

[4.80 (lH, s, OH)] (Silverstein et al ., 1974). The 13C-NMR 
spectrum verified the previous conclusions which showed 
three sp3 carbons (C-2 - C-4) and twelve sp2 carbons (C-
5 -C-10 and C-1'– C-6') (Silverstein et al., 1974). The 
mass spectrum of the investigated compound showed a 
molecular ion peak at m/z 274 and base peak at m/z 139 
suggesting a molecular formula C15H14O5 and confirmed 
the hydroxyl substitution at C5 and C7 in addition to 
characteristic and significant peaks at m/z 136 and 107 
(Darwish et  al.,  2002).  From the previously mentioned 
data, the structure of compound 9 was identified as (+)  



 
 
 
 
afzelechin. This was confirmed by direct comparison of 
(MS, 1H-NMR, 13C-NMR) with the available published 
data (Silverstein et al., 1974; Hwang et al., 1989; Sayed 
et al., 1991). 
 
Retusa afzelechin trimer (11): Whitish-buff amorphous 
powder (methanol), m.p.235°C, Rf 0.26 (system V). It 
showed UV spectrum similar to that of compound 9 
indicating presence of a flavan-3-ol skeleton. Having 
unambiguous structure for compound 9 greatly expected 
structural solution of compound 11 relative to compound 
9. 13C-NMR spectrum of compound 11 (Table 2) showed 
trible the number of flavonoid resonances of compound 9. 
These included the readily identifiable carbons of 
afzelechin/ afzelechin/ afzelechin trimer. The 1H-NMR 
spectrum (Table 2) showed signals at � 6.82 (4 H, d, 
J=8.4 Hz, H-3',5' u and L), 6.87 (2H,dd, J= 9 ,2.5 Hz, H-
3',5' m), , 7.36, 7.42 (1H each, d, J = 8.4 Hz, H-2',6' u), 
7.07 (2H, d, J = 8.4 Hz, H-2', 6' m), 7.23, 6.93 (1H each, 
d, J = 8.4 Hz, H-2', 6' L)  suggested  a  flavanol  ring  B  in 
accordance with a 4' -hydroxylation in a trimer form, while 
the chemical shifts and the coupling constants of H-6 [ � 
5.96�(1H, d, J = 2.4 Hz, H-6 u), 6.09�(1H, s, H-6 m), 6.12�
(1H, s, H-6 L)], H-8 [ � 5.92 (1H, d, J = 2.4 Hz, H-8 u)] 
and H-4 [2.5 (1H, dd, J = 16.8 , 9 Hz, H-4ax. L), 2.95 (1H, 
dd, J = 16.8, 5.6 Hz, H-4 eq. L), 4.37 (2H, d, J = 7.6 Hz, 
H-4 u, m)] indicated that position 5 and 7 were 
dihydroxylated. The 1H-NMR spectrum also permitted 
determination of the interflavonoid bond position, the 
lower unit C-8 attached with middle unit C-4. In addition 
C-8 of the middle unit was attached to C-4 of the upper 
unit. Thus establishing the linkage as C-4�C-8/ C-4�C-
8. However, we found an important 13C signal at � 38.64 
which indicated a linked C-4 (Lauro et al., 2008). 13C-
NMR spectrum verified the above conclusions which 
showed nine sp3 and thirty-six sp2 carbons. The 13C-NMR 
shifts of 80.30, 80.20 and 83.90 ppm, for the position 2 
carbons of the upper, middle and lower flavonoid 
subunits, respectively as well as 7.8-9 Hz doublets for the 
attached protons, indicated 2,3 trans stereochemistry for 
the three subunits. The EIMS displayed ion peaks at m/z 
546 (1) for afzelechin dimer, 274 (28) for afzelechin and 
256 (10) for afzelechin –H2O, confirming that the 
compound has an afzelechin nucleus Compound 11 was 
identified as (+) Afzelechin-(4��8) -afzelechin-(4��8)-
afzelechin. This was confirmed by direct comparison of 
(UV, 1H-and 13C-NMR) with the available published data 
(Darwish et al., 2002; Zhang et al., 2003). However, this 
represents the first isolation of this compound from the 
plant and from genus Ficus. 
 
 
Biological evaluation 
 
Anticancer activity 
 
Regarding the anti-tumor activity using cell lines Figure 2, 
the     ethyl     acetate    fraction    showed    a    moderate 
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anti-proliferative activity against hepatoma cells (Hep-G2 
cells) with IC50 value 68.64 µg/ml, low lymphoproliferative 
activity against colon carcinoma (HCT-116) cells with IC50 
> 100 µg/ml and a significant lymphostimulatory activity 
towards lymphocytes which might be promising as 
immunostimulant agent in the immunosuppressing 
diseases. On the other hand, the unsaponifiable matter 
showed a moderate cytotoxic activity against (Hep-G2 
cells) with IC50 value 57.62 µg/ml. 
 
 
Antioxidant activity 
 
Considering the antioxidant activity Figure 3, the ethyl 
acetate fraction possessed a strong antioxidant activity 
with SC50 0.85 µg/ml compared to ascorbic acid solution 
(SC50 1.24 µg/ml). 
 
 
Antidiabetic activity 
 
As shown in Table 3 and Figure 4, the results indicated 
that the total alcoholic extract of plant (400 mg/kg) and 
glibenclamide (150 mg/kg), reduced blood glucose levels 
of the diabetic rats significantly as compared to the 
diabetic group. 
 
 
Hepatoprotective activity 
 
As shown in Table 4 and Figures 5a and b, results 
indicated that the total extract of the plant (400 mg/kg) 
and standard silymarin (150 mg/kg) significantly reduced 
the ALT enzyme compared to the CCl4 - treated group. 
The total extract and standard silymarin also decrease 
serum albumin levels but the reduction is not significant 
when compared with the CCl4- treated group. 
 
 
Anti-inflammatory activity 
 
The results recorded in Table 5 and Figure 6, indicated 
that the petroleum ether fraction and unsaponifiable 
matter in a dose (400 mg/kg) were more potent than 
indomethacin (10 mg/kg) as anti-inflammatory drugs. 
 
 
Antimicrobial activity 
 
As shown in Table 6, the four extracts showed mild 
antimicrobial activity against Candida albicans, Mucor 
spp. Salmonella typhi, Escherichia coli and Bacillus spp. 
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Figure 6. The anti-inflammatory effect of total extract (FT), petroleum ether fraction (FPE) 
and unsaponifiable matter (F.unsap) of Ficus retusa L."variegata" on baker's yeast-induced 
paw. 

 
 
 

Table 3. Effect of total extract (400 mg/kg) of Ficus retusa L. "variegata"�and glibenclamide (150 mg/kg) on blood 
glucose�levels of STZ-induced diabetic rats. 
 

Treatment Blood glucose level (mg/dl) (Mean±SEM) Relative potency 
Control 92.17 ± 3.5 - 
 Diabetic 270.9 ± 6.7 * - 
Diabetic + Glibenclamide 213.2 ± 4.6 @ 1 
Diabetic + total extract 207.1 ± 5.6 @ 1.10 

 

* Significantly different from control group at P < 0.05, @ Significantly different from diabetic group at P < 0.05. 
 
 
 
Table 4. Effect of total extract of Ficus retusa L."variegata"(400 mg/kg) on liver enzymes (ALT enzyme) and serum�proteins (albumin). 
 
 Treatment Serum ALT levels (Mean±SEM) Serum albumin levels (Mean±SEM) 
 Normal rats 49 ± 3.9 4.6 ± 0.3 
Control cirrhotic liver rats (CCl4) 84.3 ± 4.3* 3.6 ± 0.2* 
 CCl4 + Silymarin standard 63 ± 1.5@ 4.2 ± 0.24 
CCl4 +Total extract 63.7 ± 2.6@ 4.3 ± 0.1 

 

* Significantly different from control group at P < 0.05, @ Significantly different from CCl4 group at P < 0.05. 
 
 
 
Table 5. The anti-inflammatory effect of total extract,�petroleum�ether fraction and unsaponifiable matter of�Ficus retusa L."variegata" on 
baker's�yeast-induced paw edema in rats. 
 

Group paw Dose (mg/kg) Increase in paw volume in ml (Mean±SEM) % Inhibition of edema 
 Control - 4.224±0.078 - 
Unsaponifiable matter 400 1.006±0.23*@ 76.2 
Pet.ether fraction 400 1.12±0.36*@ 73.5 
Total extract 400 2.05±0.102* 51.5 
Indomethacin 10 2.89±0.46* 31.5 
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Figure 7. Compounds isolated from Ficus retusa L."variegata". 

 
 
 

Table 6. Results of antimicrobial activity of different extracts of Ficus�retusa L."variegata". 
 

Bacteria sample 
Diameter of inhibition zone (mm) 

Fungi Gram –ve bacteria Gram +ve 
Candida albicans Mucor spp Salmonella typhi Escherichia coli Bacillus spp 

Cefotaxime -- -- 40 40 38 
Amphotericin B 22 22 -- -- -- 
Light pet. fraction 13 12 13 14 14 
Chloroform fraction 18 12 14 16 14 
Ethyl acetate fraction 13 12 15 14 21 
Total ethanolic extract 17 15 17 16 16 
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