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A study was carried out at the College of Forestry, OUAT, Bhubaneswar, India to 

evaluate the effect of different storage condition (i.e. Closed light, open light, closed 

dark, open dark) and different storage duration (0,30, 60, 90, 120 days) respectively 

on oil content of Pongamia pinnata  seeds. Seeds in different storage condition and 

duration, degradation of oil increased with increased in storage duration. Oil content 

of seeds in closed polythene bag kept in dark decreased from 20.00% at the time of 

storage of seeds after 120 days to 14.25 % showing minimum degradation of 28.75%. 

In order to minimize the degradation of oil the seeds should be stored in closed 

polythene bag in dark which is the most appropriate storage condition for long term 

storage of seeds of Pongamia pinnata for oil content. 
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INTRODUCTION 

India ranks sixth in terms of energy demand. Its economics is projected to grow at 8-

9% over next two decades and its energy demand is accepted to grow at an annual rate 

of 4-8% over the next couple of decade’s .So “Energy independence” will be one of 

the vital areas to make India a developed nation. Among the bioenergy, plants role is 

considered very promising because of its renewable nature and sustained production 

with low cost maintenance. Biodiesel produced from trees yielding oil is fast 

emerging as a viable alternative to petro diesel, particularly in the fall of its 

diminishing supply and resulting steep increase in price because of heavy requirement 

of edible oil, non edible oil yielding plants and trees are considered ideal for Indian 

condition for the production of biodiesel. India has many non-edible tree borne oil 

seed among which Pongamia pinnata has a lot of potential. Pongamia pinnata locally 

known as Karanja is an indigenous tree to India. A control atmosphere is essential for 

safe and long term storage of seeds environmental condition which are safe for 

storage from harvest to planting or extraction of oil are not necessarily safe for longer 

periods . The control storage is very essential in tropical and sub tropical condition to 

maintain high viability and content of seeds for longer period. Effect of collection and 

storage of Sal (Shorea robusta) seed kernel for a period ranging from 15 to 150 days 

stored under various condition. The yield and quality of the oil extracted from stored 

kernel after stipulated time period have being determined for the acid, ester, iodine 

values the effect of storage on the quality of Sal seed fat stored for one year has also 

been examined (Sharma et al., 1987) .Storage is done to maintain harvesting quality 

of products but not to improve it (Sisman and Delibas, 2004).Seed detoriation during 

storage was due to damage to membrane, enzyme, proteins and nucleic acid 

accumulation with time. Such degenerative changes results in complete 

disorganization of membrane and cell organelle and ultimately causing death of seed 
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and less of germination and oil content ( Roberts,1972). Keeping in view of the 

importance of the crop the present experiment was designed with the objectives of 

this study were to carry out preliminary investigation into the influence of storage 

condition and duration on oil content of Karanja (Pongamia pinnata L.Pierre.) seeds. 

 

MATERIAL AND METHODS 

The investigation was carried out at College of Forestry, Orissa University of 

Agriculture and Technology (OUAT), Bhubaneswar. Seeds were collected from 

candidate plus trees identified in Bhubaneswar, India during the month of February 

2012.The dried seeds of 100 g were then stored in polythene bags under different 

storage condition (i.e. Closed light, Open light, Closed dark, Open dark) for  0,30, 60, 

90,120 days respectively . The seeds were taken out for the various storage conditions 

and different durations as per the treatment .Then the kernel are separated out in case 

of each treatment. 50 g of kernel were taken and cut into small pieces with the help of 

knife and then grinded and reduced to suitable fine meal in priestle mortar. The 

ground sample are then placed in the thimble in the extraction chamber of Soxhelet 

apparatures .The extraction chamber was fixed over a round bottom flask containing 

petroleum ether (AR grade 60
0
C) as extraction solvent. Then a condenser was fitted 

over the extraction chamber of Soxhelet apparatures .The Soxhelet apparatures was 

kept over the heating element and allowed to heat 60-80 
0
C when the temperature 

reaches boiling point of petroleum ether its start boiling which is evaporated and then 

condensed and fall in to the thimble containing the ground kernel. The oil is extracted 

by hot petroleum ether falling on the kernel in the thimble. When the extracted oil and 

petroleum ether mixture reaches the maximum in the extraction chamber siphon out 

and goes back to the round bottom flask. The extraction is carried out for 6 -7 times or 

till the solvent in the extraction chamber becomes clear containing no oil. The round 

bottom flask containing the mixture petroleum ether and oil is removed and distilled 

till no petroleum ether left over in the flask containing the oil .The flask is kept till it 

cools down and the weight of the flask containing the oil is taken. Observations 

basing on the oil extracted Percentage of oil content and Percentage of oil degradation 

was calculated 

 

W1- Weight of the empty flask in g. 

W2- Weight of flask with oil in g. 

 Calculation                                  

                                                                W2 –W1 

a)  Percentage of oil content =                                          X 100 

                                                              50 

 (On kernel weight basis) 

b) Percentage of oil degradation was calculated for each treatment with the 

decrease in oil content for that treatment with respective to the oil content at 0 

days. 

The experiment was designed in completely randomized design (CRD) and replicated 

thrice. The data observed were subjected to statistical analysis as for the methods 

detailed by Gomez and Gomez (1984). The data were transferred from where ever 

required before suitability of ANOVA analyzed in statistical package SAS version 

7.0. 
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RESULT AND DISCUSSION 

The result obtained during the present course of investigation was carried out to 

visualize a significant influence of different storage condition and duration on oil 

content of Pongamia pinnata seeds. The oil content of the seeds decreased 

significantly with increase in storage time in all storage condition. The mean oil 

content (averaged for four storage condition) was maximum (20.00%) during the time 

of storage of seeds and minimum (13.10%) after 120 days with maximum degradation 

(34.46 %) which may be due to development of rancidity caused because 

deterioration of oil as a result of oxidation process between unsaturated fatty acids 

and oxygen(Table.1, Figure.1). The rate of oxidation increases with the increase in 

concentration and duration of exposure during storage period. The oxidation of oil 

require the presence of atmospheric oxygen, longer the storage time the higher the 

oxygen availability and vice versa. This may be the reason for the decrease in oil 

content of stored seeds for different duration. The metabolism of seeds during the 

storage to provide energy for its physiological activities may be another reason for the 

seed oil reduction during long storage period. The result observed in this study is in 

conformity with Sisman (2005). Sisman and Delibas (2004) showed that during a 

period of three months storage of sunflower seeds, the percentage of seed oil 

gradually decreased with increasing storage time. Similar result was reported by 

Ghasemezhad et al., (2007) showed with increase in storage time there is a 

corresponding rapid decrease of oil percent. According to Ahmadkhan et al., (2000), 

Morello et al., (2004) the development of rancidity due to oxygen dependent 

deterioration of lipids in vegetable oil recognized as the principal cause of oil 

deterioration and reduction during storage. Suriyong (2007) also reported that 

deterioration   of oil is due to oxidation process i.e. a reaction between unsaturated 

fatty acid and oxygen. Ghasemnezhad and Honermeier (2009) mention metabolism of 

seed could be another reason for seed oil reduction during long storage of seed. The 

mean oil content (Averaged over storage period of 120 days for each storage 

condition) was maximum in seed storage in closed polythene bag in dark (17.62%) 

with minimum degradation (11.86 %) which was followed by storage in open 

polythene bag in dark (16.99%), close polythene bag kept in light (16.75%) with 

degradation (16.24 %) and minimum in open polythene bags kept in light (16.11%) 

with maximum degradation of oil content (19.40 %) (Table.2, Figure.2).The result 

shows that minimum oil content was observed in open polythene bag kept in light for 

120 days (12.19%) because of maximum degradation the oil (39.03%) which may be 

due to high temperature more atmospheric air and moisture available for the seeds in 

the storage condition utilized for the possible oxidation of the unsaturated fatty acids, 

auto oxidation of lipids and increase in free fatty acids. Maximum oil content 

(18.75%) found in seed stored in closed polythene bag in dark after 30 days which 

may be due to less degradation in oil (6.25%) because of low temperature and less 

atmospheric air and moisture available for the seeds in storage condition. Though the 

variation of oil content in different condition has not been carried out earlier in case of 

Pongamia pinnata however such type of studies are carried out in other oil seeds 

.These result observed in the study is in confirmative with Reszeau and cavalie 

(1995),Trawatha et al., (1995) and Balasevic-Tubic et al., (2005) which shows in seed 

oil crops like soyabean and sunflower auto-oxidation of lipids and increase in free 

fatty acid content are the main reason for rapid deterioration of oil seeds. According 

to Canakli (2007) oxidation of unsaturated fatty acid component in Jatropha easily 

occurs which could lend to degradation of oil. According to Ahmadkhan and Shahidi 
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(2000) fatty acid composition and the proportion of different fatty acid of oil seed 

during storage are dependent on the degradation rate of different fatty acid which 

convert to each other .The increase in fatty acid is correlated with increase in moisture 

content of the seeds which is affected by temperature of the storage condition and 

storage period .This is in agreement with Berchmans and Hirata (2008) who reported 

that free fatty acids have been found to increase due to the hydrolysis of triglycerides 

in the presence of moisture and oxygen. 

 

CONCLUSION 

It was concludes that the storage condition and duration highly affect the seeds of 

Pongamia pinnata . Maximum oil content on kernel weight basis (18.75%) and 

minimum degradation oil (6.25%) were recorded in seeds stored in closed polythene 

bag kept in dark condition for 30 days .Then minimum oil content (12.19%) and 

maximum degradation of oil (39.03%) was obtained in seeds stored in open polythene 

bag kept in light for 120 days. The study indicated that seed of Pongamia pinnata 

should be stored closed polythene bag in dark which is appropriate for long term 

storage of seeds in order to minimize the degradation of oil. 
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Table 1: Effect of different storage condition and duration on oil content (%) of 

kernels of seeds of Pongamia pinnata L.Pierre. 

 

Table 2: Effect of different storage condition and duration on oil degradation of 

seeds of Pongamia pinnata L.Pierre. 

 

 

Storage Duration Mean 

 

0 Days 30 Days 60 Days 90 Days 120 Days 

Close polythene 

bag kept in light  

    20.00 18.06 17.58 15.23 12.86 16.75 

Open polythene 

kept in light 

20.00 17.66 16.36 14.36 12.19 16.11 

Close polythene 

bag kept in dark 

20.00 18.75 18.20 16.93 14.25 17.62 

Open polythene 

bag kept in dark 

20.00 18.36 17.75 15.73 13.11 16.99 

Mean 20.0 18.21 17.47 15.56 13.10  

Storage Condition- CD at 5%- 0.21; Storage Duration – CD at 5% -0.23; Interaction – 

CD at 5% - 0.16 

 

 

Storage Duration Mean 

 

0 Days 30 Days 60 Days 90 Days 120 Days 

Close polythene 

bag kept in light  

      0.00 9.66 12.06 23.83 35.66 16.24 

Open polythene 

kept in light 

0.00 11.66 18.16 28.16 39.03 19.40 

Close polythene 

bag kept in dark 

0.00 6.25 9.00 15.33 28.75 11.86 

Open polythene 

bag kept in dark 

0.00 8.18 11.25 21.33 34.41 15.03 

Mean 0.00 8.94 12.62 22.16 34.46  

Storage Condition- CD at 5%- 1.05; Storage Duration – CD at 5% -1.18; Interaction – 

CD at 5% - 2.36 
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