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Pongamia pinnata seed powder and callus extracts against Daphnia.  INTRODUCTION
For thousands of years mankind is using plant source to alleviate 

or cure illnesses. Plants are the source of novel chemical compounds, 
which are having potential to be used as medicines and other applications. 
Plants contain many active compounds such as alkaloids, steroids, 
tannins, glycosides, volatile oils, fixed oils, resins, phenols and flavonoids 
which are deposited in their specific parts such as leaves, flowers, bark, 
seeds, fruits, root, etc.(Gupta et al, 2012). Palasap et al. (2014) reported 
that, plant phytochemicals have been used to prevent a number of 
diseases, including cancer, cardiovascular disease, infection and 
inflammation. 

Sagwan et al., (2010) mentioned Pongamia is a genus having 
one species only Pongamia pinnata P.  also known as Pongamia glabra 
(Vent); Derris indica (Lamk.) which belongs to family Leguminosae and 
sub-family Papilionaceae. It is commonly known as Karanja originated in 
tropical and temperate Asian countries (Kagithoju et al, 2011). The whole 
plant is medicinally important. Seeds contain 27 to 40% of bitter fatty oil and 
traces of essential oil. Seeds shows the presence of secondary metabolites 
like karanjin, pongamol and glabrin in them (Sreelakshmi and Reddy, 
2012). Sagwan et al. (2011) on the basis of their studies with the root, stem, 
leaves, seed and callus of Pongamia pinnata suggested that there is a 
correlation between the phenolic content and antioxidant activity of the 
plant. In the traditional medicinal system, such as Ayurveda and Unani, the 
Pongamia pinnata plant is used for anti-inflammatory, anti-plasmodial, anti-
nonciceptive, anti-hyperglycamic, anti-lipidperoxidative, anti-diarrhoeal, 
anti-ulcer, anti-hyperammonic and antioxidant activity (Chopade et al., 
2009). Dahanukar et al. (2000) reported that seed oil is used in various 
treatments such as scabies, herpes, leucoderma, rheumatism and skin 
diseases. 

Mirzaei and Mirzaei (2013) mentioned that the over consumption 
of medicinal plants can lead to excessive accumulation of herbs in the body 
which may cause toxicity. In considering the adverse effects, it is necessary 
to study the toxicity of the plants though they found to be valuable to 
humans. The toxicological studies are performed generally on animals 
which are costly and also animals are harmed in all the process. To avoid 
this, an alternative laboratory studies are performed (Lagarto et al., 2001).  
For the present cytotoxicity study, the animal model selected was Daphnia 
which is one of the several small aquatic crustaceans commonly called 
“water fleas” because of their jerky swimming movements. The most 
prominent external features of Daphnia are a single large compound eye 
and two pairs of slightly branched antennae. Cytotoxicity has been 
explained as those bioactive compounds which are toxic/ fatal to living cells 
(Khan et al., 2013). Many cytotoxic compounds from natural products have 
been investigated for the discovery of the novel compound as an anti 
cancer drugs (Palasap et al., 2014).  On the basis of this background 
present study was carried out to test for the cytotoxic properties of 

MATERIALS AND METHODS
Collection of plant material

 The dried fruits of Pongamia pinnata were collected in the 
month of April to May from the farmyard, located at Parle village, Satara 
district. Fruits were peeled and the seeds were sundried and stored in 
plastic bags.

In-vitro callus induction
Seeds were soaked in water for 4 to 6 hours, testa was removed 

and the embryos were washed with liquid detergent for 15 min. Seed 
embryos were treated with 1% Bacillocid and 1% Bavistin, for 10 minutes 
each. Alternate washing was provided with sterilized distilled water.  
Finally, the seed embryos were treated with 0.1% HgCl  for 7 minutes with 2

continuous shaking. The embryos were washed with the sterilized distilled 
water, thrice to get rid of traces of HgCl . The embryos were cut into small 2

pieces and were placed to the culture tubes containing Murashige and 
Skoog's (1962) media supplemented with 3mgL-1 2,4-Dichloro phenoxy 
acetic acid.   The callus thus obtained was sub cultures repeatedly to get 
more biomass.

Preparation of Extracts
 The dried seeds were ground to form a fine powder. The 

extracts were prepared using cold infusion method. Five gram of powder 
was soaked in 50 ml of distilled water for 48 hours with intermittent shaking. 
Same method was applied to get the extract from the callus. Five gram of 
callus was homogenized in mortar and pestle using distilled water and 
volume was made to 50 ml. The supernatant thus obtained was used for 
the experiments.

Preparation of Daphnia Culture: The dried eggs of Daphnia were 
hatched in glass beaker (500 ml) containing fresh water with constant 
aeration and illumination. After 24 hours the newly hatched Daphnia were 
collected using pipettes. Ten nauplii were transferred to different vials 
having varying concentrations of extracts. The nauplii were counted 
macroscopically in the stem of pipette against a light background. The vials 
were maintained under illumination at room temperature 25°C to 28°C. 
Survivors were counted with the aid of 3X magnifying glass at specific time 
intervals.

RESULTS AND DISCUSSIONS 
Table 1 shows the effect on Daphnia when suspended in 

aqueous extract of Pongamia pinnata seed powder. From the table it is 
evident that, as the concentration increased there was increase in immotile 
organisms. The concentrations in the range of 20% to 60% adversely 
affected the nauplii leading to 60-70% to be immotile. After 5 hours 80%  

Plants have been widely used as curative agents for different ailments since time immemorial. Pongamia pinnata Pierre is one of 
such versatile plant. The seeds of the plant contain about 40% oil known as pongamol. It is a having a value in folklore medicine in 
the treatment of skin diseases, rheumatism etc. All parts of the plant are used in the treatment of tumors, piles, skin diseases, 
wounds and ulcers. In the present study, experiments were carried out to test the cytotoxic nature of the plant. Plant extracts were 
prepared using seed powder and callus. Cytotoxicity was tested on Daphnia cultures. Results of the present study showed better 
responses when seed powder extracts were used. Hence, seed powder can be a good source for the cytotoxic compounds.
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Sr. No. Concentration of aqueous extract (in %) 

Percentage of Daphnia immotile 

3h 5h 8h 24h 

1. 0 00 00 00 10 

2. 20 00 60 70 90 

3. 40 00 70 80 100 

4. 60 00 70 80 100 

5. 80 00 100 100 100 

6. 100 00 100 100 100 

Table 1: Effect of varying concentrations of P. pinnata seed extract on the motility of Daphnia nauplii at different incubation periods
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Table 2: Effect of varying concentrations of P. pinnata callus extract on the motility of Daphnia nauplii at different incubation periods
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concentrations affected 100% nauplii. The effect of aqueous 
extract of P. pinnata callus of on Daphnia is depicted in table 2. From the 
table it is clear that 20% concentration resulted in paralyzing 40% of nauplii 
after 8 hours of incubation. As the concentration increased (40%) the effect 
was observed in 5 hours, with 10% of the nauplii becoming immotile. Higher 
concentration such as 100%, showed a significant activity with a short time 
period of 3 hours. After 24 hours, 80% and 100% concentration, 15% and 
10% of the nauplii were found to be motile. On the basis of the results of 
present experiments, it can be concluded that, seed powder extract of 
Pongamia pinnata was found to be more potent in terms of toxicity towards 
Daphnia when compared with callus extract. The phytochemical 
constituents such as flavanoids and terpenoids are the major components 
which are responsible for the potential cytotoxic activity. Khalighi-Sigaroodi 
et al. (2012) on the basis of their experiments reported the cytotoxic nature 
o f  l e g u m i n o u s  p l a n t s .

Krishnaraju et al. (2005) mentioned aqueous extracts of some 
medicinal plants were screened for their cytotoxicity using brine shrimp 
lethality test. Out of the 120 plants tested, Pistacia lentiscus exhibited 
potent brine shrimp lethality with LC50 2.5 μg. Aristolochia indica 
(Aristolochiaceae), Boswellia serrata (Burseraceae), Ginkgo biloba 
(Ginkgoaceae), Garcinia cambogia (Clusiaceae), and Semecarpus 
anacardium (Anacardiaceae) have also showed significant cytotoxicity 
with LC50 13, 18, 21, 22, and 29.5 μg respectively.  They also found 
Pongamia pinnata having very minute cytotoxic activity with LC50 is 155 
μg.

CONCLUSION
On the basis of present study, it is clear that aqueous extracts of 

seed powder as well as callus of Pongamia pinnata showed cytotoxic 
properties, though seed powder extract was found to be more effective. 
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