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Since castor beans are very susceptible to cracking and splitting during harvest,
adjustment of the combine cylinder speed and cylinder-concave clearance is very
important. Usually, a low cylinder speed and wide cylinder concave clearance are
recommended. Combine operators should frequently inspect harvested beans for
breakage.

Weeds cause problems in the castor bean harvest. They may clog machinery or push in
front of the harvester and cause shattering of the castor beans. Volunteer corn plants
present no special problem in the harvesting operations, but do add foreign material to the
yield.

After harvest, break up the stalks mechanically and work them into the soil. The stalks
deteriorate rapidly and furnish organic matter. Castor bean hulls, which are scattered over
the field during harvest, are about equal to barnyard manure in fertilizer value.

Seeds left in the field after harvest may cause a volunteer problem in the next year's crop.
Waiting until seeds germinate and then disking the young plants down will prevent this to
some extent. Follow castor beans with a row crop or a grain crop, for which the volunteer
castor bean plants will not present a problem.

3.4.1 Drying and Storage
Moisture content, foreign material and cracked or broken beans are

considered in grading the seed. Ideally, castor beans should be stored at
less than 6% moisture.

(Oil Bearing Seeds Of the Castor Bean)
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40 OIL FROM THE CASTOR BEAN SEEDS

The seeds are collected when ripe: as the capsules dry, they open and discharge the seeds.
The oil is obtained from the seeds by two principal methods - expression and decoction.
The latter process is largely used in India, where the oil on account of its cheapness and
abundance, is extensively employed for illuminating, as well as for other domestic and
medicinal purposes.

The oil exported from Calcutta to Europe is prepared by shelling and crushing the seed
between rollers. The crushed mass is then placed in hempen cloths and pressed in a screw
or hydraulic press. The oil, which exudes is mixed with water and heated till the water
boils and the mucilaginous matter in the oil separates as a scum. It is next strained, then
bleached in the sunlight and stored for exportation.

There are two modes of extracting the oil by expression:

1) Without heat, when it is termed 'cold drawn Castor Oil," this process being largely
carried out in Italy, Marseilles, Belgium, Hull and London;

2) With heat, the process generally adopted in America.

Although monotypic, the castor plant can vary greatly in its growth habit and appearance.
Some castor plants are perennials, which can take the size of small trees; other plants are
dwarf types and are grown as annuals. There also exists an enormous variation in leaf
shape and coloring, which has lead to a selection by breeders for use as ornamental
plants.

Castor seed contains between 40% and 60% oil, which is rich in tryglycerides, mainly
ricinolein. Global castor seed production is around 1 million tons per year. Leading
producing areas are India, China, Brazil and the former USSR. There are several active
breeding programmes for castor.

In America, where the oil is obtained by expression with heat, the manufacture is
conducted on an extensive scale in California. There the seeds are submitted to a dry heat
in a furnace for an hour or so, by which they are softened and prepared to part easily with
their oil. They are then pressed in a large powerful screw press, and the oily matter, which
flows out, is mixed with an equal proportion of water, and boiled to purify it from
mucilaginous and albuminous matter. After boiling about an hour, it is allowed to cool,
the water is drawn off and the oil is transferred to zinc tanks or clarifiers capable of
holding from 60 to 100 gallons. In these it stands about eight hours, bleaching in the sun,
after which it is ready for storing. By this method, 100 Ib. of good seeds yield about five
gallons of pure oil.
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In the tropics and sub tropics, the castor bean plant is a perennial. It is grown as an annual
in temperate regions, however, requiring a growing season of 140 to 180 days.
Germination is slow. Seedlings will emerge 10 to 21 days after planting. Commercial
varieties grow to a height of 3 to 10 ft.

The plant consists of several stems or branches, each terminated by a spike. The mature
spike is six to 12 in. long. In some varieties, female flowers are on the upper part of the
spike and male flowers on the lower part. Other varieties have male and female flowers
interspersed on the spike. Varieties with spikes of only female flowers have made
possible the production of hybrid seed. Male flowers drop off the spike after pollination.

The lower spikes on the plant mature first, followed by the upper spikes. Each spike bears
15 to 80 capsules, which may be prickly or smooth on the outer surface. The capsules,
which develop from the female flowers, contain three seeds each and explode when ripe.

The seeds may be egg-shaped, oblong, or round, usually with an enlargement on one end,
called the caruncle. Seeds vary in size, but most commercial varieties average 1,000 to
1,500 seeds/Ib.

4.1  Oil Expression Methods

Castor oil is derived from the seed of Ricinus communis L. which grows in
tropical or subtropical regions such as Central Asia, Tanzania, Brazil, and
Southern Kazakhstan to name a few. It occurs as a perennial or annual plant and is
considered a drought resistant crop in India (Moshkin, 1986). Unfortunately in
1972, economic pressures created circumstances, which led to the United States
losing its domestic supply of castor oil, and the US became dependent on foreign
countries for both the seed and the oil. As of 1991, any castor seed produced in the
US has to be shipped to Mexico for expression of the oil from the seed (Browning,
1991). As a result, the US is many years behind in the expression technology.
However, the expression of the oil from this seed is done in a similar manner to
most other oil seeds. The seeds are collected when ripe: as the capsules dry, they
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open and discharge the seeds. The seeds are then cleaned, decorticated, cooked
and dried prior to extraction. Cooking is done in order to coagulate protein, which
is necessary to permit efficient extraction, and to free the oil for efficient pressing.
It is done at 80°C, under airtight conditions. After cooking, the material is dried at
100°C, to reach a moisture content of approximately 4 percent.

First stage of extraction is pre-pressing pressing using a high pressure continuous
screw press - expeller. The expeller usually consists of a barrel containing a
stainless steel helical screw. The pitch of the screw flights gradually decreases
towards the discharge end, to increase the pressure on the pulp as it is carried
through the barrel. (Fellows, 1996).

Extracted oil is filtered, and collected in a settling tank. Material removed from
the oil, called foot, is fed back into the stream of fresh material. Material
discharged from the press, called cake, contains 8 to 10 percent oil. It is crushed
into coarse meal, and subjected to solvent extraction with hexane or heptane.
Continuous processing is used, based on the principle of counter current flow of
solvent and oil bearing material. The oil is removed effectively, as the material
comes into contact with increasingly purer solvent. After extraction, solvent is
removed by distillation, and the resulting oil is processed in similar manner as oil
from the pressing step. (Weiss, 1971) The screw press diagram:
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The flow sheet for castor seed oil extraction with pre-pressing and solvent extraction.
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50 CASTOR BEAN AGRONOMIC MODEL
Budget presented for 1Ha under medium management level, semi arid regions.
» The producer price per kg of castor bean seed is quoted at € 0.42 per Kg
(as at August, 2003)

e Tablel. Input Costs,
» Table2. Variable Costs and Net return on Sales

TABLE 1 INPUT COSTS

Seed per hectare €$0.42 Water per hectare €$8.31

Labor per hectare | €$0.33 | Tractor Hire per hectare | € $5.32

Herbicide Nil Pesticide Nil

Oxen hire €6.64 Fertilizers Nil
Harvest per hectare | € $19.93 Fuel per hectare €$4.15

Insurance Nil Transportation € $1.00
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TABLE 2 IMPUTE COSTS + VARIABLE COSTS + NET RETURN PER

HECTARE
OUTPUT UNITS
YIELD KG 2000 KG PER HECTARE

OUTPUT AT QUOTED PRICE OF € $0.42 / KG
(2500 K)

€ $ 830.56 (5,000,000 k)

PER HECTARE

SEED KG 45 £ $1.87 (11,258 K)
MAN
LABOR DAYS 70 £ $ 23.26 (140,000 K)
TRACTOR HIRE HRS 4 € $21.26 (128,000 K)
TRANSPORTATION KG 2,000 £ $ 33.22 (200,000 K)
TOTAL VARIABLE COSTS
BER HECTARE HECT. € £$79.61 (479,258 K)
TOTAL IMPUTE COSTS PER
HECTARE HECT. £ €$46.10 (277,522 K)
CASTOR SEED OIL 450
PRODUCTION PER KG GRAMS | 900 KG CASTOR OIL
HECTARE PER KG
LITERS OF CASTOROIL | | |0 ) 990 LITERS

CASTOR OIL COST PER KG

INCLUDING CRUSHING | -'TER | 1LITER

€$0.13/LITER

CASTOROIL TO
BIODIESEL PRODUCTION | LITER 1LITER
COSTS / KG

€$0.15/LITER

TOTAL PRODUCTION
COSTS LITER 1LITER

€$0.28/LITER

BIODIESEL WHOLESALE LITER 1LITER

€$0.65/LITER

NET RETURN ON
BIODIESEL SALES LITER | 1LITER

€$0.37/LITER

NET RETURN PER

HECTARE a2k .

€ $366.30/ HECTARE
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6.0 CONCLUSIONS

Although castor is probably indigenous to Eastern Africa, today castor is distributed
worldwide. Castor establishes itself easily as a "native” plant and can often be found on
wasteland, near rail roads and has recently also been used extensively as decorative plant
in parks etc. Castor seed contains between 40% and 60% oil, which is rich in
tryglycerides, mainly ricinolein and provides a great natural resource for Biodiesel
production.

Global castor seed production is around 1 million tons per year. Leading producing areas
are India, China, Brazil and the former USSR. There are several active breeding
programmes for castor.

Dove Biotech visualises that Castor Bean in arid or semi arid regions using local varities,
can provide a valuable resource for Biodiesel production. This type of holistic agricultural
approach provides the regional farmers and local Biodiesel industry with two strategic
benefits;

1) For the regional farmers the planting and harvesting of local varieties of Castor
Bean on marginal lands provides the farmers with not only additional income, but
also provides stabilization of marginal lands that are susceptible to erosion and
through either water or wind.

2) The local Biodiesel industry benefits in that they are guaranteed a continuous
supply of raw material for the production of Biodiesel which in turn, gives viable
economics to the local Biodiesel industry overall.
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