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BARVEST AND POST HARVEST TECHNOLOGY OF COCONUT AND CACAO
- K. Madhavan '
Central Plantation Crops Research Institute,
Kasaragod-670 124, Kerala, India.
- CocoNUT

1. Introduction:

The coconut palm, cocos nucifere Linn is known as Kalpa Vriksha (or Tree
of heaven) since each and every part of the palm is useful in one way or other.
Coconut is one of the major agricultural plantation crops providing income and
employment to rurel people in the southern states of our country. The harvest
and post harvest practices determine the quality of the end product and bye-
product which directly influence the economy of the producer. Of late consi-
dorable efforts are being put in for improving the age old practices of har-
w5t and post harvest operations. ‘

2. Coconmut processing:

The flow diagram of coconut procés_sing is given below:
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3, Harvesting:

, In India harvestin~ is commonly done by experienced elimbers. It is
a job of skill angd experience. Now a days climbers are rare and their wages
aye also very high. A mechanical device for climbing the palms has been a
jong felt need and meny attempts were made. The climing device developed by
Mre Joseph, @ farmer from Chemberi, Kerala is beccming popular although it
needs improvements on ease of operation and safety of the climbers. Harvest-
can also be done on plams which are not much taller, with the help of a
xnife attached to & long bamboo pole. :

storege and seasoning: After the harvest, the usual practice is to store the
Tuts in heaps under shade.  This type of storing is also known as seasoning.

4. Buskings

The husk is generally remcved manually with the aid of a spike fixed on
the ground. This is & specialised Jjob and requires skilled labourers. :
rttempts were macde to develcp a husking device with which any unskilled per-
scn can do the husking. The coconut dehusker (1) developed by CPCRI can be
eserated by any unskilled person. The out turn of this dehusker is 105-120
ruts per hour. Its cost is about Rs.1200/- only. This device is economically
usable for & garmer having 5 ha., of coconut . garden or for medium process-—
ing units, . Q : S

After dehusking the cooonut, wg get husk and kernel with shelles The
st irportant commercial utilisation ‘of husk is for the manufacture of ‘
eoconut coir. Husks are also utilized as fuel, as a surface and seedling
pit mleh and also for hurrying in the coconut gardens. Pith, the waste
product obtained during the extractiocn of the coir fibre from retted, parti-
8liy rétted or wnretted@ husk, constitutes 70% of the husk itself. It has
A limi‘t;ed use as & furface mulch for top soile. Research is going on now-
a-days to use coconut pith in tuilding blocks, and in the manufacture of
ecrmercial products such as cardboards insulators eto.

%+ Copre drying: - !

Fresh coconut kernel which has 45-55% moisture content (m.c) has to
b« dried to belcw €% m.c. for oil extraction. Drying determines the quality
ef copre and ultimately doconut oil. Copra may be made either by sundrying
cr by using Qifferent types of dryers. During rainy seascn or with restric-
tc:t gunshine, drying by artificial method is the only solution for process-
vt plantation crop products. The direct type Kiln dryers are not desiro—
Elr 1~r copre as the product become inferior in quality due to smoking and
svreper drying. Hence the solar cabinet dryer, electrical dryers and the
:rmll h:lders dryer using agricultural waste as fuel are developed by CPCRI
* T ¢opra drying. The particulars of these dryers are given below:
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. (1) Solar Cabinet dryer: This dryer i~ of chamber type having direct
neating and natural air convection arrangements. The capacity of the dryer
'is 90-10Q nuts per batch. The drying time taken is 3% to 4 days thereby
reducing the time by 505 s commared to ‘the conventional method. The tempe~
yature and the relative hunicity inside the dryer was found 17°C more and
22% less respectively, compered to the respective ambient factors. The dxyer
costs abont Bs.2,200/- and the cost of drying is 85 paise per kg.

(ii) Flectrical dryer: It is a tray type dryer with mixed flow and _
forced ho% 2ir circulation designed for drying 1000 coconuts (160 kg. of copra).
-~ This can be used to dry other crops like cardamom, pepper, etc. by changing
the weld sesh trays t5 wiremesh trays of suiieble size. The dryexr may cost
approxirdiely Rs.8,000/= and so is feasible to cooperatives and copra proees-
sing unitse. )

(iii) Small holder's dryer for plantation crops using agricultural
wiste as fuels This dryer is of 'Batch type' baving indirect heating and
ratural air convection arrangements. Four hundred nuts per batch ean be dried
in this dryer in & time of 36 hrs. It is a multipurpose dryer 2nd so other
crops like cocoa and arecanut can also be dried in this. The cost of drying/
kg of copr2, cocoa and ripe arecanut is 75 paise, 1 Re. @and 1 rupee 05 paise
respectively. Similar type of dryers of 1000 coconut/hatch capacity was also
developed at CPCRI, ’ : _ ,

(iv) %000 nuts/hatch capacity dryer: This consists of two side brieck
meonry walls., The front and back sice o£§ the dryer is covered with cement
8sbestos sheet. For loading the coconut cups 2 wire mesh platform is provi-
ded which is supported by MS channels and flats., A circular MS drum is used
8s fuel burning cum heat exchanger unit, Two flue pipes are attached at one
e to get more efficient heat utilisition and uniform.temperatire Aistribu-
tion. Two smoke pipes are attached with these flue pipes.

#icficiation of the tryer: 1. Capacity: 3000 to 4500 coconuts/batch
2. Drying time: 4 days (34 to 36 hours)

321l copra: Rell copra is of superfine quality and command a premium

fﬂ:n $NNC tarket. It is prepared by storing fully matured nuts for 10 to
- Benths when kermel will get dedached fron the shell. Research is in pro-

Qﬁn 1t TPCRI to prepare ball copra in a shorter time by giving different
% LT Moisture Meter:

™ ;In milling establishments the maisture determination is done by expe~

”“‘:“ reople who by breaking a piece of copra, assess the moisture content

w. . R8ic of the Jepth and cclour of the moisture lining in the exposed
T T Ciiivate the moistuye eontent in 4 seientjfie and accurnte way,
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CACAO
Barvesting:

Generally cocoa gives two main crops in a year, September-Januwary and
April—June; though off-season crops may be seen almost 21l through the yeax,
Only ripe pods have to be harvested without damaging the flower cushions.
when the colour of the pold's groove become yellow or orange yellow colour,
then it has to be harvested. Both under mature and over mature pods will

not give good chocolate flavour. The pods should be harvested by cutting

the stalk with the help of a knife, The damaged unwipe and infected pods have
to be separated out to ensure better quality of beans after processing. The
varvested pods should be kept for 2 1o 4 days before opening for fermentation
but it should not be kept beycnd 4 days. :

Breaking the pods:

For breaking the pods wooden billet may be used oxr hitting the pods
against hard surfaces may be resorted to. S

Fermentation:

Chocolate flavour is developed by the two processes of fermentation at
producers level and roasting of them by the manufacturers. In brief fermen—
“Btim involves keeping @ mass of cocoa beans well insulated so that heat is
retained while allowing air toP38f through it. Sufficient air should pass
through so that the carbon dioxide surrounding the beans must be remcved. The
swvedt 1liquid from mass should draein out. -

Jmportant requirement for proper fermentations _

1. Beans must have attained proper maaurity
2. Germination of beans must not take place.

3« The temperature inside the fermentation container should be
about 50°C, | .

4. Carbondioxide and sweat liquid should be removed.
The different methods of fermentation are (i) Basket lined with
Yzan Jear, (11) Box method, (1ii) Tray method.

. In all methods, on first day of fermentation, more facility has to

_ Ff'wiied for draining the sweat waters On second day, beans should be -
- ¥e1l and then put in the insulated container to maintain the tempera-

et . T 3bout 50°C, On third and fifth day also do similarly. Under nor-

‘”s‘_ “*1ition the beans can be taken out for drying at the end of the sixth

: “7 . ..r fermentation which is more harmful than wnderfermentation.

s .‘,;‘6
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the CPCRI has developed a moisture meter which works on the prineiple of elec-
tric conductivity. It oan read the moisture content from 40% to 5 % so that
the moisture can ‘be founiput at different stages of drying.

- After the initial c::.'tlib’;r:ai::Lonr of the meter, the percentage of moisture
in oopra can be read directly by inserting its probeé into the coconut kernels

7. Desiccated coconut:

It is the dried out disintegrated coconut meat having demand all over
the world in the confectionary and other food industries. The flow diagram
of the preparation of desicecated cocormut is shown below:

Husing -=—%» Shelling e Paring - disintegrating
Packing g Sleving &—drying <——]
The disintegreted éoconut meat is to be dried at a temperature of T7°C
to 82°C to bring down the me.c. to 2.2.%%. The CPCRI electrical dryer is sui-~
table for this purpose.- .’ )

8. Partially defatted coconut gratings:

The Regional Research Iaboratory, Trivandyum has -developed a techno-
logy by which partially defatted coconut grating can be produced for food
usc after part of the oil is recovered« The oi] thus recovered is of superiox
quality 'water white' oil with fresh coconut aroma and very low F.F.A, This
technoleogy was released, through NRIC.

" 9. Bottling of coconut weters

large quantity of coconut water is being wasted in the copra and desi-
- €oated coconut processing units in Kerala and Karnataka, because of poor sto-—
oge quality. Due to the biochemical changes including flavour and taste
¢uring mituration, the mature cocomut water is not as palatable as tender
eoconmut water. The Regional Research Iaboratoxry, Trivandrum has developed
Swciniques to up geade the miture coconut water to 2 product very close to
temder coconut water in taste, flavour, etc. and to bottle it to preserve it
fer 45 to 60 days. This. technology was 2lso released through NRDC.

i

1%. Coconut ghell:

The coconut shells are mainly used as fuel and to some ex’ent in the
sufacture of activated carbon. It has been reported (Balgepal & Menon
I9%7) that coconut shell can be used as & building material in cellular
;j .':3‘1:-,{; blocks for load bearing and partition wall construction and

*Mden/for welloum roof construction. .

- LD
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Judglng the end point of fermentation:

.. The following checks may ‘be mades

1« Portion of pulp adhering to the beans should be red brown as
against original dull white.

2. The sweat liquid coming out should be reddish brown.

3+ Fermented beans when cut, the colour inside should be brown and
the out half of the beans when bent should reveal irregular
obacks on the eut surface, :

]

At the end of fermentation, the beans should be dried by sun drying
cy 2rtificial 2rying to bring down the moisture content of beans from 50 to
€5 to 6-T% for safe storage. . :

Artificial drying:

~

Depending upon the quantity of beans, many dryer were developed by
saing electric heater as source of heat., All these dryers are tray type.
e duxretion of artificial drying varies from 48-96 hours. The drying of
doanis at high temperature shéuld be avoided as it results in low quality end
mducto . i . - -

$torase of beans:

The dried beans ..afte.r cooling to room temperature should be cleaned

- ®7% packed in polythene lines gunny bags. The bags are kept on a maised

#3tfom made of wooden planks,



