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Abstract

Kubber sewf wil is a promising by-prodoct of rubber plant (Hetea brasiliensts Muell. Arg ],
has sc far been unknown to the rubber growers of Bangladesh. A Laboratory-based research
was made on different aspects of rubber seed oil of four selected clones (RRIM-600, RRIM-605,
PB-255 and GT-1) grown in the country. Results shosw that rubber seeds of the clones contain
2844% edible oil which s will be cheaper than sovbean and palm oil. Gas Liguid
Chromatography (GLE) analvsis shows that the seed oil contains 83-89% essential unsaturated
fatty acids and 17-22% saturated fatty acid. On the other hand, the seed-cakes contain 29-39%
proteins which is determined by the Macro Kjeldahl Procedure can be used as animal feed,

Besides, he seedvakes contain six minerals (N, P, K, Na, Ca and Fe), where percentages
ol N, P and K have been found b be 55%, 2.8%, and 1.4% compared to those in ground nut
(7.1%, 1.3%, and 1.2%) and cotton seed (38, 1.1% and 1.4%). 1t has also been estimated that if
proper initiatives are taken, at least Tk 49.32 crore could be earned per annum from the seed
oil of the existing 37646 ha plantations of the country. The seed il and the de-piled seed-cakes
will ab ondy create employment opportunity and flow of economic activities, but will also save
substarttial amount of foreign exchange from importing other edible oils and the essential
mgredien|s af animal feed.
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Introduction

Rubber (Hevea brasiliensis) is
indigenous ko the Amazon wvalley of Brazil,
Venervelz, Pery, Eruvador and Colombia.
Among the nine species and four varieties of
the Amazon basin, H. bresilicwsis was found
the most pukstaritmg owing b its high [atex
yield and superior guality rubber [Anon.
1959 Now-a-days, Malaysia, [ndonesia,
India, Sti Lanka and Nigeria are the leading
rubber growimg countrics of the world. The
comcentration of rubber industry in South-
east Asia s due b it congenial
anvironmental conditions as well as
availability of cheaper labour force (Lim
1983,

In Bangladesh, rubber plantations were
tirst introduced in 19532 by the Forest
Department and  later extended by
Bangladesh Foresl Industries Development
Corporation (BFIDC) amd other private and
public bodies. [t is now grown in major areas
af Chitlapeng, Chittagong Hill Tracts,
Cox'sbazar, Srimangal, Modhupur and
Dinajpur under different Rubber Estates of
BFIDC, Private Estates, Chittagong Hill
Tracts Development Board {CHTDEB), Tea
Eslates and Private Small Holders, Emdad
Hossain (2001} mentioned that there are a
number of clones being caltivated in
Banpladesh sorme of which are: (i} REIM-600,
803, 617, 627 & 612, {ii) PB-233 & PB-255, (iii}
PR-25% and (iv} GT-1. According to Mandy
{19904, the averapge number of rubber trees
planted in the country is about 400450 per
hectare. Unfortunately, Bangladesh has been
commercially culbivating the 30-vear old
RRIM-600 clone of Malaysia. Though this
country has developed number of improved
clore from BRIM-600 series.

It is evident that bath latex and rubber
wood are, now-days, the two most
important  commercial commodities  of
rubber plants established throughout the
world including Bangladesh, Bul, rubber
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seend wil (KBS0 did not so far appear into
scenarin as 2 non-fraditional commaodity in
this country. Accerding to [skam (2010) there
are 37,646 ha of rubber plantations in the
country eoder the Rubber Fstates of BFIIDC,
Private Estakes, CHT Development Board,
Duncan Brothers, James Finley, Naptune Tea
and Private Small Holders where the
estimated number of matered robber trees
are 61,64,987. The total yuantity of rubber
seeds in the country has been estimated to be
7000 metric tons, Ik means, only 1.14 kg
secds/tree could be produced from Lhe
existing rubber plantations of e country.
On the contrary, Mannan (1999 mentioned
that about 3-7 kg seeds/tree were found to
be produced in the rubber pardens of
Bangladesh which shows a big difference
with the BFIDC estimates.

Ukhun ef af. {1988} ciled that rubber
seedt and Ruber Sead Oil (RES0Y) are being
used for edible purpose in Malaysia and
[ndonesia as it containg protein, fats and
mirerzls. Bubber seafs of Karnataka, lindia
contain the highest il content of % and
the lowest 28% (Jayappa of ml.}; and 45-30%
in Bowor, Indonesia (Hardjosuwitu ef af
1978). It is also wsed in manufacturing resins
and scaps [Aighbodion 1991). Njoku of Al
{199} reparted Lhat EBSCY has large amounks
of C18 faty acids as well as traces of other
tatty acids. So, there is no valid reason fo
consider it as a non-edibie oil.

Rubber seed oil (RESN may, therefere,
be considered as an important by-product to
the rubber growers of Bangladesh as well. It
has so far been ovetlooked and neglected as
an unimportant preduece. But, with the
advancement of lechnical know-how, it is
the time to consider RBSO alse as a valuable
commuodity. Traditionally, rubber seeds had
been used only for production of seedlings
in the country. The huge seed-lats have been
lett unutitized and damaged without proper
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utilizgtion and fruitful vse. The present
study was, therefore, undertaken o
deterimine the total odl content of the
country, its chemical composition, mineral
contents and also (o establish a base line
information on the rubber sesd oil and the
commercial prospect of rubber seed-based
industry in the country,

Materials and Methods

Qut of the 9-10 high vielding clones or
varieties of rubber cultivabed in Bangladesh,
four were used for this study, These are
RRIM-600, ERIM-603, FB-255 and CT-1. The
seads  were collected [rom some ald
plantations of [Datmara Kuobber Estate,
BENXC, Hyankn, Chittagong doring the
month of December, M. Seed oils were
extracted through solvent extraction methad
using soxhlet apparatus and  purified
slandard method [Laurence and Christepher
1989). CHl contenls were lhen determined.
Composilion of fatty acids [unsaturated and
saturateil) was determined throogh Gas
Liuid Chromatography.  Protein  amd
mineral (N, I, K, etc.) contents of the de-piled
seed cakes for each clone were also
determined.

To estimate the total RESO in the
country and the derived income W be
generated  from  the rsubber seed, tie
proeduction of rubber seed/tree has to be
ascertained first. A total of 7000 metric bons
af rubber seeds may be produced in the
country trom BFIDC rubber garden (Islam
210). That is, eniy 1.14 kg seeds/ trec may be
procured from the existing 37,646 ha of
rubber plantations while Mannan {1999)
mentioned Hiat about 5-7 kg seeds/ ree were
tound to be preduced in the rubber gardens
of Bangladesh, These twe estimates show a
bigz zap. 50, bt be in safe side, if an average of
(4 kg seeds/tree {which is less than the
lowest quantity cited by Mannan) is taken
b0 considerabion, the Eﬂlluwmg tesuits will

appear.
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A Toral mumber of matured rubber
trees: 6 64 087

B, Mumber of rubber seedsf tree: 4 kg

. Total guantity of rubber seeds in the
country (A x B): 24639548 kg = 1,660
mekric tons,

D, Quantity of rubber seed ofl {C x
20%): 4.93,1989 ke = 4,932 metric bons,

E. Value of the total RBSO produced in
the country = 12 x TkHH/- =
19,31,98 900/ -

= Tk. 4932 crore.

{Assuming that the price of RBSO is
Tk100/ kg compared to sovbean @Tk. 133/ -
and palm oil Tk 1240/ - per kg )

Results and Discussion

The oil contents of the foor seed clones
of Hevea  brasifiensts were  determined
pravimetrically from the oil extracks of the
criushed seeds on air-dry basis and found o
he 314% (RRIM-800), 287% (RRIM-6d3),
322% (PB-255) and 44.0% {GT-1) shown in
Table-1. ANOVA shows that GT-1 seeds
contain the highest amount of pil [43.0%)
while EREM-605 the lowest (287%) On the
other hamd, PB-255 and RRIM-600 contains
the secoul highest od with no significant
difference. It eveals that the average oil
contents (28-44%) of the four rubber cloes of
Bangladesh seem to be reasonable compared
tr those i India (28-44.2%) and Indonesia
(45-50%).

It has been observed and established
that the oil contents of the rubber seeds
decrease with the increase of storage time
alter harvest. 5o, the highest quantity of oi
may be obtained it oils are extracted
immediate after the harvest in Julv-August
{Manman 1999), The similar results of India
and Bangladesh seem ko be reasonable, may
be because of near similarity in soil and
climate conditions, aIthDugh the vield of
Indenesia is quite higher than these hwo
countries, The oil contents (%) found in the
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Table 1. Percent of oil content of rulber seeds of four rubber clones.

il content (%)

Replication
REIM-&00 REIM-605 P'B-255 GT-1
1 a7 256 133 4148
v M3 3.5 33 428
3 32 By 5 442
Mean 314 !7 22 444
SE (B 1.7 1.0} 1)
I-ratic (P-value) 326 (7T BE-5)
LSD-value at 5% 1.9

Mote: SE- Standard Error, F-ratio- Vanance ratio, LSD- Least Sig. Difference

present studv could be higher {may be nearer
to those of Indonesia) if the seeds were
collected  in Julv-August  instead  of
December,

The Protein contents (Pearson 1978) of
the seed-cakes of e four clones were found
to be 39% (RRIM-600), 33% (RRIM-605), 36%
{GI-1} and 29% (PE-255) by Macro Kjeldahl
Procedure while the Sevbean and Colton
seed contain 4% and 22% protein {Duffus
and Slaughter 1287} 1t indicates that the
rubber sced-cakes of the four clones have
high protein contents and can safely be wsed
as animal feed (Table 2). GLC amalysis also
shows that the RBSO contains eight fatty
acids, viz., Lauric, Myristic, Palmitic, Stearic,
Oleic, Linodeic, Linokenic and Arachidic,

It alser reveals that all the four ¢lones
contaln substantial amounts of unsaturated
fatty acids (83-89%), ie., RRIM-000 {88.6%),
RRIM-605 (82.9%), GT-1(83%) and PB-235
{44 2%} which are presented in Figure-1. It

indicates that RBSO may be edible due to
high unsaturated fatty acids but it needs
further detailed investigalion. It has been
proved by a2 recent study  that  the
unsaturated fatty acids reduce cardiovascular
preblems.

Figure 1 also shows that RB50 conlains
17-22%, of saturated fatty acids which can be
used for industrial purposes. [t is notewerthy
that palmitic and stearic acids are important
ingredients for good soaps. Stearic acid in the
torm of zinc, calcium, and magnesium and
alumintum stearate is much wsed in
manufacturing different cosmebics, like bath
soaps and lalcum powder, etc. Stearine
imixture of palmitic and stearic acids) is used
in manufacturing candles, saving soaps and
emulsifving agents, etc.

The percentages of six minerals (N, P, K,
MNa, Ca and Fe) of de-ciled seed-cakes of the
lzur clones found by Quantitative Analvsis
{Pearson 1976; Allen 1986, Vogel 1971) are

Table 2 Percentage of protein and other constants of de-niled rubber seed-cake

Parameter % of rubber seed-cake

ERINM-£00 RRIM-605 GT-1 ['B-2535
Muoisture conlent 0.22 .26 0.2 0.52
Asicontent 197 1.66 178 155
Protein 38,99 3260 3595 2911
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Figure L Percentapes of saturated amd unsaturated fatty acits
found in seed oils of tour rebber clones.

presented in Table 3. The average N, P & K
contenits  wete found to be £7-5.2%, 0.26-
(31% and 1.1-1.6% which are comparable to
those in ground nut (¥.1%, 1.3%, and 1.2%)
and cotton seed (38%, 1.1% and 1.4%), (Kaul
and TYas 1988). 1t is evident that N, ' & K are
used as Fertilizer o the sodl, Other three
minerals sodium, calcium and iron were
found to be 0.380.58%, 2.7-3.1% and 0.0M-
(1.02% respectively.

Prospect of Rubber Seed Oil (RBSO)
in Bangladesh

Although rubber plantations were
slarted in the nineteen sixties and not a very

recent practice in Bangladesh, it has little
studies on atl from rubber seed and other
diversified uses. Knowing the total acreage of
rubber plantations and the sced il
production per onit area, the country can
estimate the value of the total produce and
can assess its prospect as well. Accordingly,
future plans and programmes may be
undertaken for necessary seed production
and alsi for proper utilizabion of the seed oil.
It has been reported by Nandy (19%0) that
depending on the clones and lhe plantations
raisedd in ditferent dendroecological zones,
about 400-450-rubber brees/ha were planted
in the country. Mannan (1999) reported 5-7

H%ofN B%ofP O%ofK

Percentage
0 = KN W & OO - D

[
£
e
[

Name of seed-cake

Figure 2 TPercentages of N, P’ & K found in seed cakes af the four
clones compared o groundnut and cottonseed,
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Table 3. Percentage of different minerats of de-oiled rubber seed-cakes.

Four different rubber clones of Bangladesh
Minerals ERIM-G00 RRIM-603 GT-1 PR-255
Nilrogen £.24 i 572 4.66
Sodium 048 0.39 0.38 (158
Potassium 108 1.57 .16 118
Calcium 278 266 A1 284
Iron Q02 0m 0.01 0.01
Phosphorous 0.2 0.3 0.26 0.27

kg seeds are produced per tree, then about
2.000-3,000kg secds may be obtained from
one hectare of plankation.

About 37646 hectares of rubber
plantations have so far been raised under
BIIDC Rubber Estates, CHI Development
Board, Thuncan Brothers, James Fmley,
Naptune Tea and Private Small Holders
(Islam 2010%. If only 25000 hectares (two-
third of the totaly are considered mature for
seed production, then abont 30.000 tons of
seeds can be oblained from the existing
plantations, assumnig an average of 2000 ky
seeds/ha, Then these seeds can produce at
least 7,5060-10,000 tons of ofl, it enly 15-20%
vil/ kg-seed (or 28-44% oil/kg-kemel) are
laken into considetation. It shows that at
least 20,0060 tons of rubber seeds and 8000
tones of RBSO could be produced per vear in
the country. This 8,0 tons of RESO worlh of
Tk, 30.00 crore (8TE. 100/ kg} could save the
valuable foreign exchange of Tk1M.00 crome
for importing same guantity of sovhean oil
(@ Tk. 130/- per kg) or palm oil of Tk. 95.60
crore (@ Tk T20/ - per kg).

As per the present shudy, about 58% of
the seeds are the kernels. It means an
estimated quantity of 23,200 tones of
kernels/vear mav be produced from the
existing plantations. Il fhis entire amount of
seed-kernels (or nil-cakes) could be utilized
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as alternative animal feed, it will be of great
benefit. Since the seeds are easily avaiable,
the per-unit cost of the feed will substantially
be reduced and hence the poultrny/ animal
meat. Morepver, 1t will save the valuable
foreipn exchange for importing the essential
ingredients of the poultry/ animal feed.

Each rubber garden can easily make a
scparate processing plant/unit within the
garden. They can alse utilize the existing
working terce of the gardens with some extra
paymenl, It the workers arc allowed to collect
and process the seed separately it will also be a
soutce of another income (o them, Cerminly,
this will create new tlow of economic activity
toward emplovment generation and poverty
allevialion of the country,

Recommendation

It may be recommended that proper
inifiatives in production, collection and
preservation of rubber seed can ensure raw
materinls supply. Extraction of lipid,
utikzation of nils for edible parpose, use of
seed cakes as animal seed would play a
significant rede in the national economy of
Bangladesh, A lurther detailed study may be
undertaken for quality improvement of seed
oil and seed cakes of Ihe pooduct for
sustainable management.
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