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ABSTRACT
Kokum tree is an ornamental tree, with a dense canopy of green and red-tinged tender emerging leaves and well

known as an Indian butter tree. It belongs to Garcinia genus and is either dioecious or polygamous. The Kokum seed
contains about 33% oil, which is commercially known as “Kokum butter”. This Kokum butter is considered as nutritive,
demulcent, astringent and emollient. Hexane and Ethanol were used as solvents for extraction of oil from Kokum seed at
constant extraction temperature and residence time with different particle size. At the end of fifth cycle, the maximum oil
yield of 95.51% for Hexane and 82.84% for Ethanol was obtained. Among the two solvents, Hexane yielded the
maximum oil from Kokum seed. It was found that the choice of solvent and particle size had the effect on the oil yield
extracted by Soxhlet Apparatus. This study provides opportunities for the medicinal use of Kokum seed oil in addition to
its popularity in a cosmetic in India.
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1. INTRODUCTION
Kokum tree (Garcinia indica) is one of the most popular plants in tropical India. It is well spread in

evergreen tropical rain forest of Western Ghats of India from Konkan to Mysore[1]. It is a fast growing plant
in the tropics and subtropics with a great economic value of the food, powder, pulp and seed oil. The fruits are
harvested manually in spring and sun dried for preservation [2, 3]. The seed amounts to nearly a quarter of the
total fruit weight and chemical studies have shown that it contains 23–26% oil. The oil remains solid at room
temperature and is colloquially known as kokum butter. The extraction of oil is a laborious process and is
performed in the extractor [4].The normal shelf life of the fresh fruit is about a week. Hence, these are cut into
halves and sun dried. It takes around 6–8 days for complete drying. The ripe Kokum fruit is dark purple or red
in color with a yellow tinge. The fruit shape varies, round, oblong, oval, fruits with pointed tips and it weighs
around 21–85 g. The fruit has a pleasant flavor and sour taste. It is traditionally used as an acidulant in many
Indian dishes. Kokum was found to be effective in the treatment of dysentery [5]. Many therapeutic effects of
the fruit have been described in traditional Ayurveda medicine [6]. It was observed that Chloroform and
Petroleum Ether were used as solvents for the extraction of oil from Kokum seeds[7]. The main objectives of
this study were to investigate the effect of particle size of Kokum seed with selected solvents for maximum oil
extraction from Kokum seed and to study the different properties of extracted oil.

2. THEORY
Solid-liquid extraction (leaching) is the process of removing a solute from a solid using liquid solvent.
Leaching is widely used in chemical industries where mechanical and thermal methods of separations are not
possible or impractical. Extraction of sugar from sugar beets, oil from oil bearing seeds, production of a
concentrated solution of a valuable solid material are typical industrial examples of leaching. Leaching
process can be considered in three parts:

1. Diffusion of the solvent through the pores of the solid.
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2. The diffused solvent dissolves the solutes (i.e. transfer of solute to the liquid phase).

3. Transfer of the solution from porous solid to the main bulk of the solution.

In fixed-bed contacting, the solid particles are stationary in a tank, in which the solvent is allowed to percolate
through the bed of undissolved solids. In leaching by the soxhlet apparatus multiple contacts of solids with the
fresh solvent is performed at each stage of operation.

3. MATERIALS AND METHODS
3.1 MATERIAL

Kokum fresh fruits were collected from the forest area of Ratnagiri district of Maharashtra, India in
the month of April. Fruits were cut open and the seeds were separated from the pulp and washed thoroughly
with water. The thick fibrous seed coat was removed from the seeds for in vitro experiments. The seeds were
surface washed with distilled water three to four times for cleaning and then dried. The dried fruit seeds of
Garcinia indica were cut in small pieces and analyzed for initial moisture content and particle size after size
reduction. The average moisture content of the sample was 4.6% (wet basis). Solvents selected for extraction
of oil were Hexane (boiling point: 680C) and Ethanol (boiling point:78.30C).

3.2 EXTRACTION PROCEDURE
A laboratory scale Soxhlet apparatus was used to extract oil from Kokum seeds. About 50 g of

crushed seed particles and 500 ml of solvent was used for the experiments. The extracted oil yield was
expressed in percentage, which is defined as weight of oil extracted over the weight of the sample taken.

Fig 1: Experimental Setup of Soxhlet Extractor

3.3 METHOD
EXTRACTION OF OIL: The moisture in the Kokum seed pieceshas been removed in oven at 135 ± 5 0C for
12 hours and the dried pieces are crushed in the mixer. The crushed material is separated into two different
sizes (850 micron and 1200 micron) using a laboratory sieve shaker. The Kokum seed powder is mixed with



671 R S Bhande, P A Giri, S S Kadlag

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386
Volume 4, Issue 6

June 2017

solvent in a weight ratio of 1:10[8] and then the mixture is transferred to the Soxhlet extractor which is a part
of laboratory apparatus[9] invented in 1879 by Franz von Soxhlet[10] for oil extraction.

RECOVERY OF THE SOLVENT: The material from a round bottom flask of the soxhlet apparatus is sent
to the simple distillation unit to separate solvent from the Kokum butter and allowed to solidify at room
temperature. Kokum butter thus obtained has been tested for different tests.

4. RESULTS AND DISCUSSION
4.1 EXTRACTION OF OIL USING ETHANOL

Figure 2 shows that the percent oil extracted using Ethanol were ranged from 25.6 to 82.84 for
particle size of 1200 microns. Whereas for particle size of 850 microns, percent oil extracted were ranged
from 31.27 to 82.84. It is observed that an increase in particle size from 850 to 1200 microns decreased the oil
yield in initial phase, whereas with an increase in the number of cycles of extraction increased the oil yield
and remains constant in last few cycles, which indicated the particle size had a significant effect on the percent
oil yield.
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Fig 2: Effect of Number of Cycles on percent yield for particle size of 850 & 1200 microns using
Ethanol.

Figure 3 shows the effect of number of cycles on percentage recovery of Ethanol. It is observed that
for particle size of 850 microns, percent recovery decreased from 88 to 85 with an increasing number of
cycles. Whereas for particle size of 1200 microns, percentage recovery decreased from 92 to 88 with an
increasing number of cycles of extraction.
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Fig 3: Recovery of Solvent (Ethanol) for particle size of 850 & 1200 microns.
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4.2 EXTRACTION OF OIL USING HEXANE
The percent oil yield using Hexane were ranged from 43.15 to 95.51 for particle size of 850 microns.

An increase in particle size decreased the oil yield for particle size of 850 microns and for particle size of
1200 microns, percent oil extracted were ranged from 41.95 to 92.12. For extraction using Hexane as shown
in figure 4, it is observed that an increase in particle size from 850 to 1200 microns decreased the oil yield as
in the case of extraction using Ethanol, whereas the yield of oil increased with increase in the number of
cycles of extraction.
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Fig 4: Effect of Number of Cycles on percent yield for particle size of 850 & 1200 microns using
Hexane.

Figure 5 shows that the percentage recovery of Hexane decreased from 82 to 78 for particle size of
850 microns with an increasing number of cycles of extraction. For particle size of 1200 microns, percentage
recovery decreased from 83 to 82 with an increasing number of cycles of extraction.
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Fig 5: Recovery of Solvent (Hexane) for particle size of 850 & 1200 microns.

5. CONCLUSION
Kokum seeds can be utilized for oil production as it has many medicinal and industrial applications in tropical
and subtropical regions. Ethanol can be used successfully as a solvent for extraction of oil from Kokum seeds.
From the study of two solvents for extraction of oil from Kokum seeds, Hexane yielded maximum oil
compared to Ethanol. For a particle size of 850 microns and Hexane as a solvent for extraction, the maximum
yield obtained was 95.51 percent. It was observed that oil yield can be improved if the sample particle size is
small. It was also found that the recovery of solvent is independent on the particle size and had a very
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negligible effect on it. But with an increasing number of cycles solvent recovery decreases and need to be
optimized for better performance of the process.

Among the two parameters studied, particle size had the significant effect on Kokum seed oil extraction
process. Optimization of particle size and the number of extraction cycles is necessary to obtain the optimum
oil yield at the lowest possible cost. In order to further improve the recovery of oil from Kokum seeds, other
extraction techniques such as microwave assisted, pressure assisted solvent extraction processes with different
mixtures of solvent and super critical extraction process should be studied. Future research should also be
focused on process parameters like residence time, extraction temperature and functional properties of Kokum
seed oil for industrial and medicinal applications. Since, Ethanol has produced the maximum oil recovery at a
given particle size; it can be the suitable solvent for the Kokum seed kernels.
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