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Abstract                                                                                                                                                                                            

The present work was accomplished to explore the free radical scavenging and cytotoxic potential of the freeze-dried aqueous 
extract of Ficus racemosa seed using 1, 1-diphenyl-2-picrylhydrazyl (DPPH), and brine shrimp lethality bioassay method. In 
both methods, F. racemosa showed a significant activity. In case of free radical scavenging activity, it showed a potent 
radical scavenging activity with IC 50 value of 22.10 μg/ml. The cytotoxic activity of the extract was moderate having LC50 
value of 4.04 μg/ml. 
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1. Introduction      * 

In developing countries, especially in rural contexts, 
people usually turn to traditional healers when in diseased 
conditions, and plants of ethnobotanical origin are often 
presented for use. Investigations into the chemical and 
biological activities of plants during the past two centuries 
have yielded compounds for the development of modern 
synthetic organic chemistry and the emergence of 
medicinal chemistry as a major route for the discovery of 
novel and more effective therapeutic agents (Roja and 
Rao, 2000). Thus, plants are considered as one of the most 
important and interesting subjects that should be explored 
for the discovery and development of newer and safer drug 
candidates.  

Several members of the genus Ficus (family: 
Moraceae) are being used traditionally in a wide variety of 
ethnomedical remedies. One of them is Ficus racemosa 
syn. Ficus glomerata (Gular; Udumbara) (Kulkarni and 
Shahida, 2004) is widely distributed all over India, 
northern Australia, and other parts of Asia. 

Ficus racemosa Linn. (Moraceae), commonly known 
as ‘cluster fig’, is used widely in Indian folk medicine for 
the treatment of various diseases, including jaundice, 
dysentery, diabetes, diarrhea and inflammatory conditions 
(Anonymous, 1952). 

Apart from the usage in traditional medicine, scientific 
studies indicate that F. racemosa possesses various 
biological effects such as hepatoprotective (Mandal et al., 
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2003), chemopreventive (Khan and Sultana, 2005), 
antidiabetic (Rao et al., 2002a), antiinflammatory (Mandal 
et al., 2000), antipyretic (Rao et al., 2002b), antitussive 
(Rao et al, 2003), and antidiuretic (Ratnasooriya et al., 
2003). The bark has also been evaluated for cytotoxic 
effects using 1BR3, Hep G2, HL-60 cell lines and found to 
be safe and less toxic than aspirin, a commonly consumed 
anti-inflammatory drug (Li et al., 2004).  

Previously, it was reported that F. racemosa stem bark 
possesses excellent antioxidant properties in vitro, ex vivo 
(Ahmed and Urooj, 2009a) and in vivo in streptozotocin-
induced diabetic rats (Ahmed and Urooj, 2009b). Besides, 
in vitro antioxidant activity of  F. racemosa stem bark has 
also been reported by Veerapur et al., 2007. However, to 
the best of our knowledge, free radical scavenging and 
brine shrimp lethality bioassay of F. racemosa seeds 
extract have not been reported previously. The objective of 
this work was to explore the free radical scavenging and 
brine shrimp lethality bioassay of the freeze-dried aqueous 
extract of F. racemosa seeds.  

2. Materials and Methods 

2.1. Collection and Identification of the plant 

The fresh seed of Ficus racemosa was collected during 
February 2009 from the area of Purana Palton, Dhaka. The 
plant was identified by the National Herbarium where a 
voucher specimen was deposited having the accession 
number of 34479. 

2.2. Drying and Pulverization 

The fresh seed was first washed with water to remove 
adhering dirt and then cut into small pieces, sun dried for 4 
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days. After complete drying, the entire portion was 
pulverized into a coarse powder with the help of a grinding 
machine and was stored in an airtight container for further 
use. 

2.3. Extraction of Plant Material 

Ten grams of powdered seeds were mixed with 1000 
ml distilled water, boiled for 10 min and then cooled for 15 
min. Thereafter, the aqueous extract was filtered using a 
Millipore filter (Millipore 0.2mm) to remove particulate 
matter. The filtrate was then freeze-dried from BCSIR 
(Bangladesh Council of Scientific and Industrial 
Research), Dhaka Bangladesh.  

2.4. Screening for free radical scavenging activity 

Free radical scavenging activities of the seeds of 
aqueous extract were determined based on their 
scavenging potential of the stable DPPH free radical in 
both qualitative and quantitative assay. 
i) Qualitative assay: A suitably diluted stock solutions of 
extracts were spotted on pre-coated silica gel TLC plates 
and the plates were developed in solvent systems of 
different polarities (polar, medium polar and non-polar) to 
resolve both polar and non-polar components of the 
extracts. The plates were dried at room temperature and 
were sprayed with 0.02% DPPH in ethanol. Bleaching of 
DPPH by the resolved band was observed for 10 minutes 
and the color changes (yellow on purple background) were 
noted (Sadhu et al., 2003). 
ii) Quantitative assay: The antioxidant activity of the 
seeds extract of F. racemosa was determined using the 1, 
1-diphenyl-2-picrylhydrazyl (DPPH) free radical 
scavenging assay (Hasan et. al, 2006; Koleva et. al, 2002; 
Lee et. al, 2003). DPPH offers a convenient and accurate 
method for titrating the oxidizable groups of natural or 
synthetic anti-oxidants (Cao et al., 1997). DPPH solution 
was prepared in 95% methanol. The crude extracts of F. 
racemosa were mixed with 95% methanol to prepare the 
stock solution (5 mg/50mL).  

 The concentration of the sample solutions was 
100μg/ml. The test samples were prepared from stock 
solution by dilution with methanol to attain a concentration 
of 20 μg/ml, 40 μg/ml, 60 μg/ml, 80 μg/ml and 100 μg/ml. 
Freshly prepared DPPH solution (0.004% w/v) was added 
in each of these test tubes containing F. racemosa extract 
and after 20 min, the absorbance was taken at 517 nm.  
Ascorbic acid was used as a positive control. The DPPH 
solution without sample solution was used as control. 95% 
methanol was used as blank. Percent scavenging of the 
DPPH free radical was measured using the following 
equation: 
% DPPH radical scavenging (%) = [1-(As/Ac)] ×100. 
where, Ac=absorbance of control, As =absorbance of 
sample solution. 

Then the percentage of inhibition was plotted against 
respective concentrations used and IC50 value was 
calculated from the graph using Microsoft Excel 2007. 

2.5. Brine shrimp lethality bioassay 

Brine shrimp lethality bioassay is widely used in the 
bioassay for the bioactive compounds (Meyer et al, 1982; 
Zhao et al, 1992). The brine shrimp, Artemia salina, was 
used as a convenient monitor for the screening. 

The eggs of the brine shrimp, A. salina, were collected 
from an aquarium shop (Dhaka, Bangladesh) and hatched 
in artificial seawater (3.8% NaCl solution) for 48 hr to 
mature shrimp called nauplii. The cytotoxicity assay was 
performed on brine shrimp nauplii using Meyer method. 
The test samples (extract) were prepared by dissolving in 
DMSO (not more than 50 μl in 5 ml solution) plus sea 
water (3.8% NaCl in water) to attain log concentrations of 
– 0.11 μg/ml, 0.19 μg/ml, 0.49 μg/ml, 0.89 μg/ml, 1.09 
μg/ml, 1.40 μg/ml, 1.70 μg/ml, 2.00 μg/ml, 2.30 μg/ml and 
2.60 μg/ml. A vial containing 50μl DMSO diluted to 5ml 
was used as a control. Standard vincristine sulfate was 
used as positive control (Hossain et al, 2004; Khan et al, 
2008; Nikkon et al, 2003). Then matured shrimps were 
applied to each of all experimental vials and control vial. 
After 24 hours, the vials were inspected using a 
magnifying glass and the number of surviving nauplii in 
each vial were counted. The lethal concentrations of plant 
extract resulting in 50% mortality of the brine shrimp 
(LC50) from the 24 h counts and the dose-response data 
were transformed into a straight line by means of a trend 
line fit linear regression analysis (MS Excel version 7); the 
LC50 was derived from the best-fit line obtained. 

3. Results 

3.1. The result of free radical scavenging activity 

i) Qualitative assay: The color changes (yellow on purple 
background) on the TLC plates were observed due to the 
bleaching of DPPH by the resolved bands. 
ii) Quantitative assay: The aqueous extract of F. 
racemosa seed showed potential free radical scavenging 
activity having an IC 50 value of 22.10 μg/ml (Fig 1). On 
the other hand the free radical scavenging activity of 
standard (ascorbic acid) was having an IC50 value of 15.93 
μg/ml. 

3.2. The Result of Brine Shrimp Lethality Bioassay 
 

The lethality of the aqueous extracts of F. racemosa 
seed to brine shrimp was determined on A. salina after 24 
hours of exposure to the test solutions and the positive 
control, vincristine sulfate by following the procedure of 
Meyer et al., 1982. The aqueous extract of F. racemosa 
showed potential cytotoxic activity having an LC50 value 
of 4.04 μg/ml in contrast to the LC50 value of standard 
vincristine sulfate of 0.397 μg/ml (Fig 2). 

4. Discussion 

Antioxidant deficiency and excess free radical 
production have been implicated in human hypertension in 
numerous epidemiological, observational and 
interventional studies. Herbal antioxidants have been 
gaining prime importance in the antiradical drug discovery 
due to lesser side effects as reviewed extensively by many 
authors (Arora et al., 2005, Meenal et al., 2006). 
Therefore, the antiradical activity of F. racemosa seed 
extract was studied, as the tendencies of electron or 
hydrogen donation are critical factors in characterizing 
antioxidant activity that involves free radical scavenging 
(Hu et al., 2000). The DPPH radical has been widely used 
to test the potential of compounds as free-radical  
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Figure 1: IC 50 value of aqueous extract of F. racemosa seed and ascorbic acid for radical scavenging activity 
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Figure 2: LC 50 value of aqueous extract of F. racemosa seed and vincristine sulfate against the brine shrimp, Artemia salina. 

 
scavengers or hydrogen donors and to evaluate the 
antioxidative activity of plant extracts and foods (Porto et 
al., 2000 and Soares et al., 1997). It is a free radical donor 
that accepts an electron or hydrogen to become a stable 
diamagnetic molecule.  

The present observation that F. racemosa seeds extract 
has free radical scavenging activity can be correlated with 
other studies done by Ahmed and Urooj, 2009a and 
Veerapur et al., 2007. This potent antioxidant activity of F. 
racemosa seed may be due to the presence of antioxidant 
and chemopreventive principles such as, racemosic acid, 
bergenin, tannins, kaempferol, rutin, bergapten, 
psoralenes, ficusin, coumarin and phenolic glycosides  that 
have been previously isolated from the bark of this plant 
(Baruah and Gohain, 1992; Li et al., 2004). 

A general bioassay that appears capable of detecting a 
broad spectrum of bioactivity present in crude extracts is 
the brine shrimp lethality bioassay (BSLT). The technique 
is easily mastered, of little cost, and utilizes small amount 
of test material. The aim of this method is to provide a 
front-line screen that can be backed up by more specific 
and more expensive bioassays once the active compounds 
have been isolated. It appears that BSLT is predictive of 
cytotoxicity and pesticidal activity (Ghisalberti, 1993). The 

result obtained from the brine shrimp lethality bioassay of 
F. racemosa can be used as a guide for the isolation of 
cytotoxic compounds from the aqueous extract of the seeds 
of this plant. 

References 

Ahmed F, Urooj A. (2009a). Antioxidant activity of various 
extracts of Ficus racemosa stems bark. Nat J Life Sci 6: 69–74 

Ahmed F, Urooj A. (2009b). Glucose lowering, hepatoprotective 
and hypolipidemic activity of stem bark of Ficus racemosa in 
streptozotocin-induced diabetic rats. J Young Pharm 1: 160–164 

Anonymous. (1952). The Wealth of India, vol. 4, Council of 
Scientific and Industrial Research, New Delhi, pp. 35–36 

Arora R, Gupta D, Chawla R, Sagar R, Sharma A, Kumar R. 
(2005). Radioprotection by plant products: present status and 
future prospects. Phytother Res 19:1–22. 

Baruah  KK, Gohain AK. (1992). Chemical composation and 
nutritive value of Dimaru (Ficus glomerata Roxib.) leaves. Ind J 
Nutr, 9:107–8. 

Cao G, Sofic E, Prior RL. (1997). Antioxidant and prooxidant 
behaviour of flovonoids: structure- activity relationships. Free 
radical Biology & Medicine 22, 759-760 

Ghisalberti EL. (1993). Detection and isolation of bioactive 
natural products. In S. M. Colegate, & R. J. Molyneux (Eds.), 



 © 2011 Jordan Journal of Biological Sciences. All rights reserved - Volume 4, Number 1 
 
54 

Bioactive Natural Products: detection, isolation and structure 
elucidation. Boca Raton: CRC Press, pp 15-18. 

Hasan MS, Ahmed MI, Mondal S, Uddin SJ, Masud MM, Sadhu 
SK, Ishibashi, M. (2006). Antioxidant, antinociceptive activity 
and general toxicity study of Dendrophthoe falcata and isolation 
of quercitrin as the major component. Oriental Pharmacy and 
Experimental Medicine 6,  355-60 

Hossain MS, Hossain MA, Islam R, Alam AH, Kudrat-e- Zahan, 
Sarkar S, Farooque MA. (2004). Antimicrobial and cytotoxic 
activities of 2-aminobenzoic acid and 2- aminophenol and their 
coordination complexes with Magnesium (Mg- II), Pakistan 
Journal of Biological Sciences 7, 25-27 

Hu C, Zhang Y, Kitts DD. (2000). Evaluation of antioxidant and 
prooxidant activities of bamboo Phyllostachys niger Var. Henonis 
leaf extract in vitro. J Agric Food Chem 48: 3170–3176. 

Khan N, Sultana S. (2005). Chemomodulatory effect of Ficus 
racemosa extract against chemically induced renal carcinogenesis 
and oxidative damage response in Wistar rats. Life Sci 29: 1194–
1210. 

Khan  A, Rahman M, Islam MS. (2008). Antibacterial, antifungal 
and cytotoxic activities of amblyone isolated from 
Amorphophallus campanulatus, Indian J. Pharmacol 40,  41-44 

Koleva II, Van Beek TA, Linssen JPH, Groot AD, Evstatieva LN. 
(2002). Screening of plant extracts for antioxidant activity: a 
comparative study on three testing methods.  Phytochemical 
Analysis, 13,  8-17 

Kulkarni PH, Shahida A. (2004). The Ayurvedic Plants. Delhi: 
Satguru publications, xvi, 334 

Lee SE, Hwang HJ, Ha JS. (2003). Screening of medicinal plant 
extracts for antioxidant activity.  Life Science 73, 167-179 

Li RW, Leach DN, Myers SP, Lin GD, Leach GJ, Waterman PG. 
(2004). A new anti-inflammatory glucoside from Ficus racemosa 
L. Planta Med., 70:421-426 

Mandal SC, Maity TK, Das J, Saha BP, Pal M. (2000). Anti-
inflammatory evaluation of Ficus racemosa Linn. leaf extract. J. 
Ethnopharmacol., 72:87-92 

Mandal SC, Tapan K, Maity J, Das M, Pal M, Saha BP. (2003). 
Hepatoprotective activity of Ficus racemosa leaf extract on liver 
damage caused by carbon tetrachloride in rats. Phytother. Res., 
13:430-432. 

Meyer BN, Ferrigni NR, Putnam JE, Jacobsen JB, Nicholsand 
DE, Mclaughlin JL. (1982). Brine shrimp; a convenient general 
bioassay for active plant constituents, Planta Medica 45:  31-34 

Meenal K, Ravindra S, Madhu K, Senthamil R, Selvan, Begraj S. 
(2006). Protective effect of Adhatoda vascia against radiation-
induced damage at cellular, biochemical and chromosomal levels 
in Swiss albino mice. Evid Based Complement Alternat Med 
10.1093/ecam/nel098 

Nikkon FZ, Saud A, Rahman, H, Haque ME, (2003). In vitro 
antibacterial activity of the compounds isolated from chloroform 
extract of Moringa oleifera lam” Pakistan Journal of Biological 
Sciences 6:1888 – 1890 

Porto CD., Calligaris S, Celloti E, Nicoli MC. (2000). Antiradical 
properties of commercial cognacs assessed by the DPPH test. 
Journal of Agriculture Food Chemistry, 48, 4241–4245. 

Rao BR, Murugesan T, Sinha S, Saha BP, Pal M, Mandal SC 
(2002a). Glucose lowering efficacy of Ficus racemosa bark extract 
in normal and alloxan diabetic rats. Phytother. Res., 16:590-592. 

Rao BR, Anupama K, Swaroop KR, Murugesan T, Pal M, Mandal 
SC. (2002b). Evaluation of anti-pyretic potential of Ficus 
racemosa bark. Phytomedicine; 9:731–3. 

Rao BR, Murugesan T, Pal M, Saha BP, Mandal SC (2003). 
Antitussive potential of methanol extract of stem bark of Ficus 
racemosa Linn. Phytother. Res., 17:1117-1118. 

Roja G, Rao PS. (2000). Anticancer compounds from tissue 
cultures of medicinal plants. J Herbs, Spices. Med. Plants 7: 71-
102. 

Ratnasooriya WD, Jayakody JR, Nadarajah T. (2003).  
Antidiuretic activity of aqueous bark extract of Sri Lankan Ficus 
racemosa in rats. Acta Biol Hung. 54(3-4):357-63.  

Sadhu SK; Okuyama E, Fujimoto H, Ishibashi M. (2003). 
Separation of Leucas aspera, a medicinal plant of Bangladesh, 
guided by prostaglandin inhibitory and antioxidant activities. 
Chemical & Pharmaceutical Bulletin, 51: 595-598. 

Soares  JR, Dinis TCP, Cunha  AP, Almeida LM. (1997). 
Antioxidant activities of some extracts of Thymus zygi. Free 
Radical Research, 26, 469–478. 

Veerapur VP, Prabhakar KR, Vipan kumar Parihar, Machendar 
RK, Ramakrishana S, Mishra B, Satish Rao BS, Srinivasan KK, 
Priyadarsini KI, Unnikrishnan MK. (2007) Ficus racemosa stem 
bark extract: A potent antioxidant and a probable natural 
radioprotector, eCAM, P, 1 – 8, doi:10.1093/ecam/nem119 

Zhao GX, Hui YH, Rupprecht JK, McLaughlin JL, Wood KV. 
(1992). Additional bioactive compounds and trilobacin, a novel 
highly cytotoxic acetogenin, from the bark of Asimina triloba," 
Journal of Natural Products, 55, 347-356.

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


