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Abstract: The energy usage by the world is increasing rapidly 

and fossil fuels are the dominant sources to meet this energy 

need. In this work an attempt has been made to search for 

possible bio diesel feedstock from non agricultural resources like 
forest plants in Udupi, Karnataka, India. . To find out the 

possible bio diesel feedstock in Udupi district, a survey has been 

conducted in rural areas, about 30 types of seeds have been 

harvested and oil has been extracted from these seeds. Among 

these, 6 types of seeds gave better oil yield of more than 25% 
using solvent extraction method. The oils of these seeds have 

been tested for physical and chemical properties.The results 

indicates that, in terms of availability, viscosity and Free Fatty 

Acid (FFA) value, oil Garcinia xanthochymus can be used for 

biodiesel production in two steps as the FFA value is high. Even 
though the oil yields of the three seeds, i.e., Terminala bellirica, 

Anamirta cocculus and Bauhinia malabarica are fewer as 

compared to known species such as Naikuli and Honne, however, 

if effective methods are employed, biodiesel produced from these 

seeds can be blended with other biodiesel for commercial use. 
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I. INTRODUCTION 

nergy demand is constantly increasing all over the world 

day by day. World is mainly depending on fossil fuels to 

cope up with these energy needs. Automobiles are using 

petroleum derived fuels as key  fuel in their existing engines, 

which results in emission of green house gases and other 

pollutants. Global warming and environmental pollution are 

the outcome of these emissions. 

There is a tremendous research going on in the entire world  

to search alternative sources from which automobiles and 

other machineries can run when the fossil fuel is completely 

vanished. 

It is not possible to completely replace the fossil fuels at 

present. But the alternative sources can be supplemented with 

the fossil fuels to extend the availability of petro-chemical 

sources for some more time.  

Bio diesel is an alternative to diesel fuel prepared from 

edible and non-edible sources. It is very popular as an 

alternative energy source because it is nature friendly, non 

toxic and b iodegradable. India has great potential for 

production of biodiesel from non-edible oil seeds. So far, only 

about 10-12 varieties of oil seeds have been found from 100s 

of varieties. The promising non-edible sources in India are 

Madhuca Indica (Mahua), Jatropha curcas (Ratan Jyot), 

Pongamia pinnata (Karanja) and Azadirachta indica (Neem) 

[1]. In  Udupi district, exp loration o f non-edible o il seeds such 

as Naikuli, Honne and Rubber for large scale biodiesel 

production was studied [2]. These biofuels are p romising in 

terms of provid ing employment generation  to rural people 

through plantation of non edible seed bearing tree species. [3]. 

In a study carried out about lifecycle assessment of bio-diesel 

production from Pongamia Pinnata, it has been suggested that 

it is one of the suitable oilseed plant for the climatic 

conditions of Karnataka state [4]. In  a study by Karigar Asif 

[5], seeds of Khaya senegalensis (Meliaceae) collected from 

Dandeli of Karnataka are rich  in  oil content and have very 

useful fatty acid composition which can be easily converted 

into bio diesel. 

Present work focuses on different oil feedstock resources 

available in Udupi district as well as identification of the 

related biological, chemical and genetic classificat ion of the 

plants. The study also describes the properties, compositions 

of oils ext racted from different oilseeds and also the future 

potential of these sources for bio diesel production. 

II. MATERIALS AND METHODS 

To know the different oil seeds available in Udupi District, 

a survey has been conducted. The work has been carried out 

in the following 4 steps. 
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A. A village survey in Udupi District 

Udupi is a district which includes 3 taluks and 146 villages. 

Geographical area of Udupi d istrict is 3575 sq. km. The 

average annual Rainfall of the area is 4136.3 mm [6]. The 

famous Western Ghats passes through the district. 

About 22 villages from 3 taluks were identified for making  

the survey. A questionnaire was prepared to ask about the 

various seed sources, grasses, leaves available in that area and 

methods used for extracting o il in o lden days. Rural people 

were surveyed using the questionnaire and fru itful results 

were obtained.  

By using the survey, about 45 types of oil sources such as 

seeds, leaves, grass and roots were identified and documented.  

B. Collection and processing of Seeds  

Out of 45 types of oil sources identified in the survey, at 

present 30 types of seeds and leaves were physically collected 

from various places of 3 taluks. Most of the seeds were inside 

the fruits. The seeds were removed from the fru its and 

processed correctly.  The processed, cleaned seeds were dried 

under the sunlight for 5-10 days. 

C. Roasting and grinding of seeds 

The sun-dried seeds were roasted for the purpose of 

removing the additional moisture. Th is was done in a hot air 

oven at 50 
0
C continuously for 5-7 hours duration. The 

roasted seeds were then ground and powdered in a blender. 

The powdered seeds were stored in closed containers.  

D. Oil Extraction 

Oils from all 30 types of ground and powdered seeds have 

been extracted with the help of Soxhlet extractor. A Soxhlet 

extractor is a piece of laboratory apparatus
 
designed for the 

extraction of oil from the solid (powder) material. The solvent 

used is Hexane (C6H14 ). 

III. RESULTS AND DISCUSSION 

The percentages of oil yield from the collected seeds and 

leaves were different. Seeds which gave oil yield more than 

25% from solvent extraction method are selected and other 

seeds or leaves are d iscarded. Among the potential o il sources, 

6 types of seeds with good oil yield have been identified and 

are discussed bellow. 

A.  Bryonia dioca – (Sanyasi kai) 

Fig.1 depicts climbing vine with white flowers available 

only in rainy season in waste lands. The plant is used in herbal 

medicine for inflammatory d iseases. The plant has irritation 

nature to human body and is generally toxic to humans [7]. 

The whole herb has an antiviral effect. The common names 

for the plant are Red bryony and white bryony [8]. It is 

estimated that 5 kg of fruits give around 1kg of seeds. One 

plant creeper gives around 1-5 kg of fruits. The oil yield from 

the seed is about 25% and from the kernel is about 27%.
 

    

Fig. 1 Bryonia Dioca creeper with fruits and seeds 

B. Garcinia xanthochymus – (Jaarige) 

Fig.2 depicts the Garcinia xanthochymus, these trees grow 

up to 10-15 meters and are having dense leaves. The fruits are 

a food source for several animals such as monkeys, butterflies 

etc. The fruit  extracts are used by humans in food dishes. 

Commonly, the plants in this genus are called saptrees, 

mangosteens, purple mangosteen and monkey fru it [9]. These 

trees are found nearer to water resources. It is estimated that 3 

kg of fru its give around 1 kg of seeds whereas one medium 

tree gives about 20-30 kg of fru its. The oil y ield from the seed 

is about 25% and from the kernel is about 26%. 

 

Fig. 2 Jaarige tree with fruits and seeds 

C. Mimusops elengi - (Ranja) 

It is a medium-sized  evergreen tree (Fig.3) found in  

tropical forests in South Asia, Southeast Asia and northern 

Australia as shown in Fig  3. The common names are maulsari 

in Hindi, bakula in Sanskrit, magizamaram in Tamil, and ranja 

in Kannada [10]. The trees give thick shade and flowers emit 

fragrance. The wood is used for furniture. Flowers have light 

fragrance, which are offered for pooja throughout India. 

A medium tree g ives about 5-10kg  of seeds. The oil y ield  

from the seed is about 18% and from the kernel is about 28%. 

 

Fig.3 Renja tree with fruits and seeds 
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D. Terminalia bellirica - (Shanthi kai) 

It is a large decidous tree (Fig. 4) common on plains and 

lower h ills in Southeast Asia. It is mainly  used in Indian 

Ayurvedic medicines. Its common names are Vibhidaka in 

Sanskrit, Behada in Marathi [11]. Tree grows to the height of 

20-30 meters. A big  tree gives about 200 kg of seeds. 10 kg of 

seeds gives about 2kg of kernel. The oil y ield  from the seed is 

about 12% and from the kernel is about 38%. 

  

Fig. 4 Shanthikai tree with fruits and seeds 

E. Anamirta Cocculus - (Chiplotte) 

It is a climbing plant (Fig. 5) g rown main ly in forest areas. 

It produces small, yellowish-white flowers. The fru its are 

about 1 cm in  diameter when dry. The common names are 

Indian berry and fishberry in English and Kaakamari in 

Marathi [12]. The fruits are used in curing different types of 

diseases like bronchitis, chronic skin diseases, foul ulcers, 

inflammat ion, fungal infections, etc [13]. The fru its are red in 

colour and in the form of bunch. One medium sized plant 

seeds up to 15-20 kg. The o il yield from the seed is about 38% 

and from the kernel is about 40%. 

 

Fig.5 Chiplotte plant with fruits and seeds 

F. Bauhinia Malabarica – (Basavana Paada) 

 It is a flowering plant (Fig. 6) grows up to 10 meters height. 

Udupi District Forest department grows these types of plants 

in forests and in waste lands. Cultivation is possible by 

seeding and cuttings [14]. Locally  there are two types of trees 

in this family, which gives white and red flowers. Trees gives 

pods of about 20-30 cm. It  is estimated that 1 kg of pods gives 

about 300 grams of seeds and one medium sized p lant yields 

about 15-20 kg of pods. The oil y ield  from the seed is about 

25% and from the kernel is about 28%. 

 

 

Fig.6 Basavana Paada tree with fruits and seeds 

G. Property Study 

Oils from all 30 types of seeds were ext racted. Among 

them, 6 types of seeds giving oil yield more than 25% have 

been used for characterization study in the present work. 

Some of the important chemical and physical properties of the 

obtained oils were determined using standard methods. These 

tests were conducted at the Udupi District Biofuel I&D Centre, 

Nitte and Biotechnology Engineering Department laboratories 

of NMAMIT Nitte. Properties like Viscosity, Free Fatty Acids 

(FFA), and Density were measured. The results are given in 

Table 1.  

TABLE I 

PROPERTIES OF SOLVENT EXTRACTED OILS 

Seed Type  
O il Yield Seed 
-Kernel (%) 

Viscosity 

(cSt) 

FFA 
(%) 

Density 

(kg/cm
3
) 

Bryonia dioca 25-27 53.83 14.4 0.9256 

Garcinia 
xanthochymus 

25-26 52.3 12.6 0.9375 

Mimusops 

elengi 
18-28 44.5 1.44 0.9285 

Terminalia 
bellirica 

12-38 40.704 0.86 0.9029 

Anamirta 
cocculus 

38-40 46.27 1.44 0.9569 

Bauhinia 
malabarica 

25-28 39.23 0.72 0.9352 

The oil samples are tested for following properties.  

1)  Viscosity: Viscosity of oils is tested by using a Canon-

Fenske direct flow v iscometer.  The result shows that, the 

oils- Bryonia dioca and Garcinia xanthochymus have high 

viscosity more than 50 centistokes. Other 4 type of o ils have 

lower viscosity. Also the Garcinia xanthochymus and 

Anamirta Cocculus oils have to be liquefied before testing 

since they solidify in room temperature.  

2)  Free Fatty Acids (FFA): 4 types of oils namely- 

Mimusops elengi, Terminalia bellirica, Anamirta cocculus, 

and Bauhinia malabarica give favourable FFAs for bio-diesel 

production. The oils whose FFA is lesser than 4 can be easily 

converted into bio diesel in a single step, whereas if the FFA 

is more than 4, then its conversion to bio-diesel requires two 

step process. Garcinia xanthochymus and Bryonia dioca oils 
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have FFA value more than 4% and require 2 steps for bio 

diesel production. 

3)  Density: To check density, the oil was completely dried  

by boiling the oil in a hot air oven to remove external 

contamination or impurities such as hexane, which is used for 

oil ext raction process. Density of oils is checked by specific 

gravity bottle method and compared with reference to density 

of freshwater in the lab at room temperature.  

IV. CONCLUSIONS 

In the survey conducted in rural areas of Udupi district, 

about 30 types of seeds were collected and oil has been 

extracted. It has been found that only 6 types of seeds were 

giving more than 25% oil yield and oil has been extracted 

using solvent extraction method. Physico-chemical properties 

of these oils were determined by conducting the tests for 

viscosity, density and FFA. 

From the survey results it is found that, the plant Bryonia 

Dioca has FFA and viscosity very high since it is not suitable 

for bio  diesel production. Even though Garcinia 

Xanthochymus oils FFA and viscosity values are higher, the 

seeds are largely available in this area hence it can be used as 

bio diesel feedstock if the o il source is not used for edible 

purpose. Mimusops elengi  seeds are smaller in size and 

amount of seeds availability from a tree is less but, FFA and 

viscosity of this seeds are low hence it can be a feedstock for 

biodiesel. The o il yields of the three seeds Terminala bellirica, 

Anamirta cocculus and Bauhinia malabarica are fewer 

compare to known species like Naiku li, Honne but their 

properties like v iscosity, density and FFA are acceptable, 

these can be tried  for small scale production of biodiesel. 

Garcinia xanthochymus and Anamirta cocculus are highly 

saturated and solidify in the room temperature, if effect ive 

methods are employed; biodiesel produced from these seeds 

can be blended with other biodiesel which is already being 

produced in large scale, in Udupi distirct for commercial use. 

ACKNOWLEDGMENT  

We thank Dr. Niranjan Chip lunkar, Principal, NMAMIT 

for provid ing and sanctioning additional facilities fo r this 

work. 

We would like to express our heartfelt thanks to Dr. Vaman 

Rao, HOD, and Department of Biotechnology Engineering for 

permitting us to conduct these experiments in their 

laboratories. 

We would  also like to express our heartfelt  thanks to forest 

department staff members of Udupi District and Bio fuel I&D 

Centre for their guidance and co-operation. 

REFERENCES 

[1]. S. K. Padhi and R. K. Singh, “Non-edible oils as the potential 
source for the production of biodiesel in India,” Journal of 
Chemical and Pharmaceutical Research, vol 39, pp. 39-49, 2011. 

[2]. S. Poojary, V.H. Kamath and C.V. Rao, “Production of Biodiesel 

from unconventional feedstock of Udupi district,” Proc. ICRACBT, 
2012, paper EBT04, p.26-29.  

[3]. K.N. Nadar, R.P. Reddy, and E.R. Anjuri, “Comparison of 
Performance of Biodiesels Of mahua Oil and Gingili Oil in Dual 

Fuel Engine,”  THERMAL SCIENCE, vol. 12, pp. 151-156, 2008. 
[4]. K.T. Shrithi, “Life cycle assessment of Bio-Diesel production 

from Pongamia Pinnata-A case study,”  M. Tech. thesis, NMAM 

Institute of Technology, Nitte, Karnataka, India, May, 2012. 
[5]. K. Asif , K.R. Alagawadi, M. Himaja, S.S. Mukesh and P.S. Sutar 

“Pharmacological study and Physico chemical characteristics of 
Khaya Senegalensis seed oil,” International Journal of Research 

in Ayurveda & Pharmacy, vol 1, pp. 169-173,  Sep-Oct 2010. 
[6]. (2014) The Udupi Distict-Official Website [online]. Available: 

http://udupi.nic.in/ 
[7]. M. Rafael, L. Barros, A. M. Carvalho, “Topical anti-inflammatory 

plant species: Bioactivity of Bryonia dioica, Tamus communis and 
Lonicera periclymenum fruits,” Industrial Crops and Products, 
vol. 34, pp. 1447– 1454, 2011. 

[8]. (2013) The Wikipedia Website [online]. Available: 

http://en.wikipedia.org/wiki/Bryonia_dioica/ 
[9]. (2014) The Wikipedia Website [online]. 

http://en.wikipedia.org/wiki/Garcinia/ 

[10]. (2014) The Wikipedia Website [online]. Available: 
http://en.wikipedia.org/wiki/Mimusops_elengi/ 

[11]. (2014) The Wikipedia Website [online]. Available: 
http://en.wikipedia.org/wiki/Terminalia_bellirica/ 

[12]. (2014) The Wikipedia Website [online]. Available: 
http://en.wikipedia.org/wiki/Anamirta_cocculus/ 

[13]. V.Satya and M. Paridhvi, “Phytoochemical Screening and 
Physicochemical Standardisation of Fruits of Anamirta cocculus”, 

International Journal of Comprehensive Pharmacy, vol. 02(10), 
Sep 2011. 

[14]. (2013) The Wikipedia Website [online]. Available:  
http://en.wikipedia.org/wiki/Bauhinia/ 

 

 
 

 

 


