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Ut in most marts ol Lie vorlt 0t ey s Smeaptont ~art in
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in tne main rreiuci: countries, Lve oo LU thot in many food
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nunber or apnlicetiors, I technicql a3 L eCcaLioung, cocondt
o1l amears to be curre.tiy anlein; {ts ow. . Long tern
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the world's lurpest -roducer,

Copra Troduction (Cianter 1i) can e cenvialently divided

into nurvesiing, sewoonin,, heszin end e elillng, the drying
of the coconut :a=at to af'ford Copre, . cecnra storage,
issentially, the coconat induetry ! _aboear Intensive,
ijarvesting the ri.s is curried oul either by allowing the nuts
to full, or by rearing, und no efficien: machine ras yet been
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preparing ood qunlits cor ra are well kncan oar e documernted,
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The importance ofpre :u- tion i wrel wutpent, i.e, arying it
the nelvctar. eoomoiy T wa oL, L0, skl o

eoeriny i o

Locusse OV S A OV S OIS S D R T
L 4
B R S T LA ' v need, and the

importarce of muince coce ol A VEOULDORCG,  wolvent




[aV]

extraction ol copre cane nay Lo curried out elitier batchwise

or continuously, Tae rinvi lus 20 Y refinin, i.¢. cleaning,
neutralising, distillative deac.ditication, bleaching and
deodourising are d.cscussed,

The rroperties ard utilisation or coconut oill are cutlined

in Chapter V. “hile the main oro-ertiec cf sn cil will

derend on its fatty acid connosition, its benuviour {n rietail,
cliditienstion bLehoviour, will

denend on which fatty =¢’ds ure ceombinea 1n L siora

varticulsrly its acltirn,; cnd e

triglycerices, anG ho. Luey wre disiributed witanin the

molecule, Coconut 0il is uced as un ediv.o oil as =

cooking oll, in nurgorine munafociure, in the rreduction of
compound cooking tats and virious olner minor anrliecations,

As 8 technicel oil, iils mein <aes nare soers nnc detergents,

but lurge quaentities are ulsc used in coLieties (nd ~hurnaceutical
annlicationc,

Conra ceke and meul are discuesed in Charter V., Conra caoke
is a very valucvlie unin:-l feed, earccially tor dairy cattle,

Fresh coconut nrocessen are cutlined in Charter Vii, 7The
traditional method of rrocessing coconut tnrou:h the
intermediate conra alayc cof'ten resvits in oil of roor cuulity
and copre cake unsuitable {or humen ernsun-~tion, 4 'wet'
nrccess, whereby sturtiry fror fresh coconuts, al. cdible oil
and protein car be obtained is obvicutly uttractive,
Unfortunately, un “c now, no 'wvet' nrocess Lec besi suceessiul

Cuf ™01 VLTl our 2oL ey

"\

Wy 2ese 005 LIUirn, off vriant, in areas
wnere the su . 1y ol cocorutc 1o larne Lose, logr oL wasie
information on the cheristry of the vrocecs, or unlavourable
economice, The various rrocesses to date ure outlined and
discuseed briefly,

Thne proauctiorn of low=coct protein €ozde from frech coconut
are discusced in e next chapter, The neced for A bottled
coconut milk 1z emnhicired and & ramecer 3 ecoconut food
products discussed. .utritional une echentcal ugrects of

coconut orotein briefly wrrntioned,




The paper concliies with 4un chemters devsoted to econonie

aspects ol coconut rrocess]

iy ond the anrket for copra and
coconut oil respectively,
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CHAPTER 1
INTRODUCTION

Cultivation of the coconut palm (Cocos nucifera L.) is malnly restricted to a rela-

tively nurrow belt within the tropics, belween aprroximately Latituces 20°N and :0°3

o' the Lquator, It grows best on tlluvial soils under conditions of high temperaturcs
end sunshine combined with high rainfall, Thus, it is usually found growing on islands
nad other coastal regions, althougl, provided conditions are favourable, it will grow
w:ll uany miles inland irum tre zea. It is by far the aust widely distributed of all
the palms, and by far the most useful to man,

In nost of the countries where it is grown, tho coconut plays a very important rart in
‘he 1ife of tho ruwople, it ig traditionally a smallholder:® crop, and provides not
only a cash income f'or the farmer, but also many of the hasic necessities of life asuch
ns food, shelter and fuel. Its multitude of uses has resulted in the palm beinsg
deascribed by phrases such as the "Tree of Heaven" .ng "King of the Tropiocal Flora".

The chief commercial products obtained i'rom the fruit of the palm are copra, the dricd
kernel, and coconut oil und cuke, obtuined when copra is milled. Desigcated coconut,
the dried disintegrated kecnsl, is produced in some p:rts of the world. Coir fibre
(from the husk), coconut shelil churcoal, cccomut sasll flour and fresh cooonuts theme
selves also enter international trade, but the quantities are relstively ssall.

e importance of the coconut to the wealth ¢f the country in terms of overseas trade
variea greatly from country to country. In certain islands of the Pacific, for
sannple, Tonga, the value of exports of o.cunut products relative to total exports ia
nzar 50%, while in the Philippines, the world's largest producer, the figure is about
2?5, Indonesia, on the other hand, the world'= second largest producer, derives only
about 3% of its export income from coconut. Papua and New Guinea rely upon copra and
ceconut oil for a substantial purt of their export earnings (about 40%), while in
Geylon and Piji, these products, although important, are a considerably smaller part of
the totul exports.

The estimated production of coconut in the principal producing countries and areas is
thown ia Table I/1 and it will be seen from this table that production of coconuts in
maly countries hus remained static over the past fow years, There are a number of
reasons for this, ineluding palm senility, diseasus, and adverse weather conditions.
Lut while the production of coconuts has remained constant, the intornal consumption cf
cucomits in the countries of origin has risen, due to the increase of population,
leaving f'ewer nuts available for industrielisation. The cocomut is a traditional food
practically everywhere it ic grown, the gnantity consumed locally varying enormously
frea country to country, In Thailang, and parts of lndonesia (Java), for example, 1t




is estimated that over 0. of the coconuts prowuced ure consumed in the home, either
ns water nuts or incorporated intu various Jood iishes, while in India the figure is
nearer 57v wnd in Ceylon 55.. In the Pnilipjines, on the other hand, it has been

estimated that less than Xo of the production i3 consumed locally.

Unfortunutely many coconut growing aress arc prone to hurricanes and drought. In
particular, the Philippines, the lLrgest projucer, is orten affected in this way,
resulting in a world sh-rtuge of ccconut oil 1t certain times: the price of ooconut

0il on world markets ‘hen rises considorably compured with other oils., While this
results ir increased prices for the smallor producing countries unaff'ected by the
catastrophe, the over.ill result of such astortages can be, in certain cases, substitution

of coconut cil by fats compounded from chasper materials.

This trend is particularly murked in food products, where compounded fats have replaced
coconut o0il in a numb.r of applications, For non-f'sod uses, cocomut oil is stild
holding its own, although haere the main thrent 1s from substitution by synthetics.
dynthetic fatty acids are ulready produced, in, f'or example, kussia and the United
States, but 50 far inrouds into the natural oil market, in the West at loast, have been
small, This is partly uuc fo price and partly to quulity, odour problems ocourring,

for example, when poor quility synthetic fatty acids are utilized in high quality toilet
soap.

Should coconnt oil rise in price apove the highs of 1967/64, intensive research on
muthods of producing better cunlity products ure likeiy to be carried out, leading to
liarge-ncale synthesis of fatty acids from petroleum-based materials. If this happens,
it is provavle that many markets presently held by coconut oil will be lost for sver,
However, long term pruspects are domin:ted by prospective developments in the
Philippines, Provided no natural catastrovhe occurs a substantial increase in the
quantity of coconut oil produced cun be oxpected, due to the large acreage of palms
that have been planted in rccent years, Increases in production in other countries can
also be expected,

Thus, at a time when tnc domand for coconut oil is being threatened by competition from
other oil sources, ard to a certain extent by synthetics, the effect is likely to be
lower prices for copi'a and coconut cil. In the new situation, buyers will be confronted |
with a greater croice of copra and coconut oil than before and are likely to show a
preference for a nigh j..lity product. %ood quility copra should, therefors, be the aim
of povernments who #ish tu curtinue in a share of lhe #orld market for copra and gooconut
oil.
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In order to obtain the return frog coconut plantings, it is important that full use

be made of the by-products obtained in copru manufacture, such as coconut shells and

, cogonut f'ibre. The advantages of centralised processing plants, which properly managed
. will consistently produce a top quality product, and will, in addition, support other
small industries based on coconut by-products, cannot be over-emphasised.




TABLE 1/1

Bstimut .o Preoauction of Joconut usd Copra iu the Pruncipal Producing Countries and

Area. (Coconut: in million suti; conra in 100 astric tons.) (See also Table X/1)
~ —
Country and jroa 1965 1966 1967 19513 1969 1970
“hilippinea -
Ceeorut 7,090 7,925 7,412 7,849 8,000F
Copra wh7s L 1e,0re |ois,sen | 12,900 | 12,550 | 13,5008
: Jr1ouosliy
Cozonut 5,595 5,117 4,050 1 5,021 5,805
Iotopee L858 5,287 L, %59 6,290 6,600 6,600
; irila
Cogonut 1,999 5,192 5,251 5,458 5 y s OF
Copre 2,660 2,700 2,8L3% | 2, 7u0% | 2,79* | 2,800*
Ceylon
Cocorut 2,460 2,20k ?yu16 2,601 2, 700¥
| Copra 2,650 2,120 1,908 1,935 2,100* | 2,100F
D inlaysia
t, Coconut 717 737 770° 815¢v e
Y Corra 1,260 | 1,300 1,380 | 1,460 | 1,310 | 41,4008
| ASIA ard Fer Fas.
" Tolal Cogcuul 23,462 22 850 22,600 | 22,468 24,377
! Total Copra 26,908 28,448 25,218 26,221, 26,313 27,358
P Londen
| Cocouut 192+ 798+ 778 da9e 791¢
| Copra 1,685 1,70C 1,702 14720 1,730 1,7308
TOPIN AMERICA
Total Coconut 2,603 £,257 2,527 2,201 2,197
Tetal Copra 2, 386 2,586 2,425 2,166 2,441 2,400
AFRICA
Tetal Coconut 1,289 1,507 1,397 1,394 1,438
Total Copra 326 962 1,100 1,118 1,170 1,472
P ONANIA
Total Coconut 1,671 1,619 1,028 1,737 1,753
‘ Totnl Copra 2,192 2, /05 2,710 2,926 | 3,044 3,047
WC3LD TOTAL | |
Coccrut 27,5L5 J 3,043 27,152 28,840 ’ 29,765
| Coprn | 33,000 | 3,500 | osa M | 327 g 32,965 | 33,047

N3 Some cf these fipvres -re Lased cn JAC estimutes (¥) and unofficial
Pimires (*). Basiculir frow Fol Productinon yearbook 1970,

+




CHAPTER II

JCOPRA PRODUCTION
5
HARVESTING

The method of harvesting may depend on locul tradition, climute, variety of coconut

E

and, sometimes, the method of further processing to be used, In Ceylon for example,
;the common tall variety of coconut does not usually drop its fruits when ripe, und
ihence the nuts have to be cut down, In Papua and New Guinea, the nuts fall naturally
‘and this is usually allowed to happen, Dwarf varieties have definite advantages in
hervesting., Although after, say, 20 years dwarf varieties can grow as high as ten
meters, they will never attain the height of the tall vurieties which have been known

to reach heights of 30 meters. Obviously with the tal) varieties the clder the tree
becomes, the more difficult harvesting bocomes also,

|Essentially harvesting can be divided into two metrods; (i) free rall and (i1) picking
from the tree,

1) Free fall

fhis method of harvesting hus both advantages and disadvantages. Advantages inglude the
Pheapness of the method and the high probability that the mits falling from the tres

re fully mature. However, it suffers from many disadvantages, including losses on the
kround both through difficulties in detection in thick weeds and to germination. Also
Pome nuts will be damaged when they fall. In sddition mature nuts will often not tall
rom the tree, cases being known where nut: have actually germinated on the tree.

| i1) Picked harvest

Fhe manual climbing of trees has many disadvantages. Besides being extremely dangerous,
specially when the stem iz wet and slippery, climbing the tree is very exhausting and
$he nugher of palms a man can manage each day is relatively few, possibly not more than
48 or so. A number of methods of olimbing pelas have been devised and these vary from
' egion to region, Most use some form of harness with which the climber can go up and
Qown the plam trunk. In some places notches are cut in the stems but this practice is

' ot recommended since the cuts can be sources of infection, In very primitive areas
Pronds are tied around the trunk and used as a ladder,

owever, tree climbing does have one major advantage in that the climber has the
gorortunity to inspcet the crown of the palm, that is to remove moss, lichen, dead

j paves and to seuarch for beetles and pests - mensures which are necessary to ensure the
p,hest output of nuts,




In some regions, in purticul.r of Thailand, Malaysiu and Indonesin, train.d monksys -

for sxunple Pithecus nNumestrinug - ure used Jor harvestineg, It is difficult to see

any advantage in this mcithod however., 3Sclection of the best nuts and inspection of
tho crown are impossible, the mankeyworking on the signals and orders of its owner at
tha end of = long rope. (In addition, the methou means thut two mouths have to be fed

instead of one!)

it.n morc pemeral mcthod o harvesting coconuts is by reaping the mature bunches with
the uid of a knife on the end ot 1 long bamboo pole (up to 18m). Usually the nuts

oro hurvested by this method every other month to economise cn laoour costs. This
m:uns that some immature nuts will be picked and will nced sturing before conversion
to copra. Immature nuts produce a "rubbery" copra which is difficult to mill and has a

lower oil content,

In o well laid out plantation tre introduction of mechanised harvesting 1s a possibility.
An hydralic 1ift towed by a tractor can bs used, this having the udvantuge that the
h.rvester cat also gut quite cloze to the crown of the tree for inspection. A combina-
tion of an hydraulic 1ift with o simple collection device such as a shute delivering
the nuts to a trailer is possible. An extension of current hurvesting methods is tho
use of a tclescopic aluminium pole or ladder mounted on wheels which would be much
easier to hundle than long poles,

Elactric shock and hormone tro-~tments, to induce nut t'all, huve been suggested, but with

.o ugseful cutcowe to date,
S ASONING

in some parts or the world it is usual to store the harvested nmuts before they ars

orocessed. This is usually done by placing the muts in heups covered by pala fronds

for two to four weeks., The advantages of this procedure are:

(1) The moisture conternt of the endosperm will decrease slightly.

(ii) Tha 01l content will increase,

(144) Husking is madc easier, green unseasoned coconuts being difficult to buak.

{iv)  Shelling is cleaner and easier since the endosperm tonds to shrink away from
the shell.

(v) The resulting shells are dry, hard and husk free and produce a better fuel whic:
burns continucusly and produces little smoke wher utilized for copra drying.

(vi) A more ubiform quality copra may be expected in view of a standardised drying
precedurs.

(vii) A more regulur scheme of uryirg, irrespective of crop fluctuations will result,




However, it must be cmphasized thut where the nuts €411 from tho trce and are already

mature, ssasoning will only produce auditional prcblems - tor example, germination,
- HUSKING NI SHELLING

In practically all coconut-producing arens the huck i: removed by hand by impuling the

" put on u sharp iron or wooden spike fixed to the ground. Attempts have been made to
mechanise this jrocess but none has been complotely successful, the machines being
unable to compete satisfactorily with human labour. In Ceylon, for example, it is

possible for a dohusker to hundlo over 2,000 muts in a working day.

The husked nut i3 usuully split opan with un axe. It is best to break the nut open

over a concrete floor sloping tu one side of centre from which a drain carries the

coconut water to some convenient diszposal point, It is inportant to realise “he dangers

of contaminution from coconut water, particulurly when close to rice puddy: water from
- the splitting urea should be driined into fermontution tanks and treated as sewage

- bef'ore dischurge into rivers,

. In some regiuns husking i1s rot carried out; the nut is werely split into two with an
: axe 2nd either the meut is removed with a knife or the hulf mute are sexi-dried before
; removal of the meat,

It 1s likely thut there will be attempts in the future to mechanise the husking and
{ shelling processes for coconuts, As wages rise, mechanisation of these steps in

. certsin puarta of the world is almost inevitible, Mechanisatvion is particularly desi-
‘ rable when producing desiccated coconut and other food products in view of the dangers
arising frow contamination of usuch products with Salmone la spp.

CCPRRA

A 0 A7

fThe term copra describes the meat (endosperm) of the coconut dried to a moisture centent
2 of about 6 per cent,

114 may be devided into threc main categories, bail copra, edible copra and commerciul

gcopra, idible copra 12 copra prepired under specially controlled conditions and shows
? no sign of discolouration or mould attack, It is usually prepured in hot air dryers.

: Pad copra, which may be classified us a special type of edible copra, is prepared by
gallowing coconuts to dry cut in shsll very slowly, often in the attics of houses. Af'tor
gabout a year, reaoval oi the sheli is usually a simple task sincg the meat has shrunk
? Away during the drying period. The internutional market for edible copras is small,




Commercial copra muy De iet'irci . that shich i~ milled to produce »il and cake, Therc
are no internabicnal sfamdards for conra quality, withourst o number off attempts have
been made Yo preduce theoe an the opauo, A Lypioad in{inition or various grudes of

Copr'n e esiven in Jupie i/,
PibLs IT/4

DEAINITIONS OF 557 Ral Tiewas 0 oLlad?

rer{'aatl Sunererade mooth, nard, clesn, srow white, treu trom all extrancous und
Jutfective anlter.
t{igh Grade Smooti, hard, clear, pale grey to dull white with no
direoloured or btad picccs,
FES nade on improved Comaereiully whiis, dry copra containing between o and 50
kilns or on estatlus pur zent ot suinewhat suokey or slipntly discelcured
riaces
¥ixed ordinary smoke Undur—uricd ¢Cpr. of unceriwin ang irresular quality,
dried
F¥ A ulswd of dry adixed sna dry low grade copra with no hard

white pieces Mut much sul't and rubbery copra.

Lov. #ruda Lrder - .pried coprn consisting entirely of burned, discoloured,
over-smokad, nutrid, inscct-ridden, rubbery and/or sot't
wiutenous nieces, #iti much torh and broken material.

Grauife i usually carried cut on ths oniis of moisture content, good quulity copra
with a moisture content o! o or less nving o rolativeiy stnble commodity, less
attncked by insacls and micro-orgenismc. dowever, it is important to realize that ther
are other fuctnrs (fT:et.ins the au lity of copre owder than too high a molature content
Thes "rubbery” copra .ii) te uromcsd 1 Tmmature NULs are uscd, resulting in dirfi-
cuities during milling um roacy oltack ty 1asents. 1f the injitial arying temperature
is too high "ease~hordeninsg” cun scedr  causing a crust which prevents the remaining
moisture trom escapiny reausily. Ovar-hesting during the t'inal stages of drying will

¢ se charring of the copra L0 ocedr, Gareful attenticn muzt be paid during the desigr

of a kiln to cnuure tnit correet ane uniform drying rates ure achieved.

"aere are undoubted -wivantazes in preducing a pood yuality copra. Only a good quulity
copra will produce an cdibic o1l without rerining. Traditionully, coconut oll has two
main uses; ecible and non-cdinhln. towever, wille good quility copra can be used for
the producticn of oil tor both cdible und non-auivle end uses, poor quality copra can
only be used tor cdible purpe.es uf'ter incurring heavy refining losses. Thus coconut
0il with 1 low free +tty .acid contant shouid zlweys be ot more value than oil with a

high free iatty ncid content, ‘turthermore, the nutritionsl vslue of the residual copr:

*"Copra Protessiog in Rurad incustries", FAC nrricultural Devclopment Paper No 63,
plb.




cake from hirh quality copra is uncoudbteily superior for use in animal feed to that
. from poor quiliity copra,

- Unfortunately, however, nc planter of smaliholder will preduce a good queulity copra
or atiempt %o improve tha junlity of his copra unlesc tnere i un incentive for doing
so. Only the introduction of standards, coupled with a price differential between the

* vurious grades, will producu any results in this direction: the need for government

legislation, particularly through Copra Boards, is obvious,

- The mumber of' coconuts requirod to produce one matric ton if good quality copra will
cepend both on the vuriety and the envirorment. On the one extrome the §an Ramon

 cocomt of the Philippines produces large nuts uapproximately 3,500 of which are needed

~ to produce one metric torn of copru., The Dwarf{ vurivties, on tho other nand, for

_ oxwsple, Malayen Dwart's in Jumaica require between 3,000 and 11,000 nuts to produce one

. metric ton of copra.
Methods of preparing good uunlity copra are well known und documented.

Basically there are four methois of drying copra: sun drying, smoke drying, kilna

§ drying using u direct fired method, und kiln drying using modern foroed air dryers.
The importance of & minimun of delay hetween braaking open the coconut and applying
i heat, whichever method of drying is used, cannot be overemphasised,

rel (a) Sun Drying

dua drying i3 still practised in many parts of the world, and providing long periods of
sunshine are to be hud and certain precuutions are taken, thi: meti.od can produce a

{ 70od quality copra, However, often the copra produced is very variable in quality.

j (t) Smoke Dryinmg

§5moke drying, that is drying cocomut meats in simple kilns using any material aas fusel,
results in copra of rather poor quality, and cannot be recommsended.

(¢) Xiln Drying

{ The majority of kilms in existence use the direct fired principle. Well known types
such as the Maluyan (Cooks), and the Ceylon Standard type kilns are reknowned throughout
1 the vorld for their ability to produce an excellent quality copra, providing certain

Basic principles are followed,




(a) Modorn Forced-Alr Kilrs

Commerciully proaucea dryer:, usuilly u.ing oil tired heating, have been in existence
for & nunber of years, {hey cai produce [irst-clacs copra, usuilly within 24 hours,
The main aavantage,; of mouern kiln ivvang, are:
(i) reduced Jrying time,
(11)  low maintcrance,
(1i1) economic fuel corsumption resulting trom heat conservation, uniform air
distribution, contrclied temperature,
(iv) frecdom frem risk ¢l t'ire lcading to marked reduction in insurance premiums.
(v) Ease and simplicity of loading and unloading.
(vi) Minimised iabour input,
(vii) Simplicity of' operation by :wutomation leuding to reduced suporvision,
(viii) Ability to utilize by-prouucts, such .s cocomut chell and fibre, in
subsidiary inaustries,

The main disadvantase of the methiod 1: the high initial capital outlay; higher
running costs compared with more simpie kilns, and postible difficulties in obtaining
spares,

Obviously, modern kiln dryifrg would only be economic where a continuous run is posaible,
This in turn, necessitutes linking such darying oquipment with a plantation or with
production from a number of smail farmers, Tor example, in a co-operative, so ensuring
a constant supply of mut:,

COPKRA STUHAGE

Copra dried to a moisture content of 6 per sent or below will keep well in bulk provided
certain basic requirements i vareuse design are met. the warehouse should be con-
structed so that all surfuge water will drain away from the building., It is most
important to ensure that the floor is completaly wuter-vapour proot'ed with bitumen
smulsion or polyethylen. sheoting incorporated as a "sandwich" during consiruction,

The floor arsa should be unimpeded by pilli.rs and the internal wall surfaces should be
amocth to facilitate cleuning and insecct control, the shell concrete type of construc-~
tion being ideal, All vertilution should be closesvle in order to facilitate insect
control, Rodent pront’ doors «.re gssential,




CilarTer ILL
[COPKA HOCHGSING

PREP KATION AND PHTREATMENT

“This section cousiders all treustments of th copra botween delivery ut the mill .nd

‘extraction ot the oil. These pretreutments inciude drying, cleaning, crushing a'd

‘cocking.
( a) Drying

i
' ¥ills prefer to buy copra at less than 6 por cent moisture and, if such is available on

the markel at an acceptavle price, will not need tp instal darying equipment, It is not
always pussible to buy dry copra and, further, more moist copra may be availuble at a

' lower price, The selection of a suitable dryer will depend on the size of the mill,
‘Copra can be dried in small, locally built, dryers similar to those used for its manu-

i facture, In-sack or in-bin dryers in which warm air is passed through the copra, can
{also be used. Cabinet drycrs are less convenient as the copra has to be loaded on to

! tho trays and off-loaded when dry, For largs mills, contifuous drying is desirsble as,
though capital cost is high, running costs arc low, Three types of continuous dryer are
* iin use: tunnel, tower and rotary, In each case the copra moves counter-current to a

| strocam of warm zdr, generated either by fucl burners or by passing through a hest-

vXxchanger,
(b) Cleaning

§Cleuning consists of scroening the copra to remove small particles such as sand, pieces
;‘ of shell, etc, Mughets are used to remove pleces of iron anu an aspirator can be used
8tc Separate large pieces of foreign matter. A full combined cluaning line will oonsist

3of screens, aspirators ana mughet,

c) Crushing

51 'o obtain maximum o0il extraction by eithcr pressing or solvent extraction it is necessary
Ro zrind (crush) the copra. For this purpose the copra is first broken in an impact \
111 such as a hammer-mill or a copra cutter. Af'ter this pre-btrouking the copra is |
Srushed in either a system of rollers or, on a smaller scale, in hammer-milla or similar
' Pisintegrators set to produce a fine product. In roller miliing the rolls are adjustabl
o that 2 differential speed produces slip betwoen the rolls. Copra for expellers

hould be fine and of uniform size 5o that preasure distribution is even,
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(d) Suoking

The erushed copra is hested on u rlat surface with agitation until ready for expelling,
. . . . ‘ . 0 \ .

which i. of'ten corried oul =t temperitures as high as 150 C, The cooker system 1s

normally built on .o the exp:oller and conoists of from three to five kettles, steam-

heated, with tne cupra feeding continuously downward into the axpeller.
BAPELLLK CPaiATIUN

Chcice of expellor has been discussed by Thicme®. Gonerally speaking, expelling
equipment will nowadiys be continuous and we shall not, therefore, discuss the opera-
tion of batch presse . Basicully the expeller consists of a screw rotating in a cage.
Tha copra is prassed conlinuously down the lcngth of the cage against a choke, which
can be adjusted,

The cape consists of flat stoel bars set edszewise round the periphery of a cylindrical
frame. Uil is cxpressed throush slots betwsen the bars. The screw applies the neces-
sary pressury (up to 100 tans thru,t) which may generato considorable heat removable by
a covlink system, Various mechanisms rre available for the choke. A balance must be
made between througi-put and oil ylelds; if the choke is screwed down, yleld is
inereased at the sxpense of throughput. Achioving optimum economic working conditions
¥ill depend initially on .vauilubility of cupital, and when this is short it may be
advisable to run at maximum throwhput with lower yield of oil. Doing this hus a
further advantage in that the moving puarts wear much less rapidly under lower pressure:
Lis understood above, & cocling syotem will b necesasary for high pressure opurations,

adding further capital cost.

It the expeller is being used tor pre-prassing before solvent extraction, a low

efficiency 1s desirable, with the cxpeller cake containing around 10 per cent of oil.

When an expeller iz being instullud it is uxtremoly important to huve all controls and

instruments placed at a conveniant height for the operator's attention,

MATNTENANCE

This is, perhapz, the most overlooked and most important aspect of oxpeller operation,
Maintenance should be considered even before expellers are purchased: in less develop
countrias the skilled labour for efficient maintenance of complox machinery may not be
available, and choize of expcller murt depand on ease of maintenance by the labour
available. <Jraining of lubour must be arranced - preferably from the expeller

mamitacturer,

*Thieme, "Coconmut Uil rrocesuving', FAQ, kome, 1963 .




Preferably process operatives in churge of uxpellers should be rmechanics with au sound
‘basic knowlsdge of engineering, Lower officiencius wid otner signs of wear will thor
be noted immediately and the necessary maintenalice carried oul. A programme of rcuatijtc
painterance should be included in operating progrumnos and machinery manufacturers cun
advise on this. If labour is avanilable, at is alco worthwhile to inspect and mairuain
' machinery shut down due to shortage of raw materiuls. Suitable lifting tackle must te
: installed over expellers so that the screw and cage miy be removed to workshops fcr
:relining: sufficient space for screw withdrawal must be allowed for in the plant

- layout. A model where ihe screv can be removed without uisturcing baarings is onsy to
- maintzin,  The mill workshops store must have o comprehensive range of spare paris ns
it is cheaper in the longer term to spend capital on what =.y appear at first as
unnecessary parts, than to fuce a major shutdown while awaiting delivery, possibly by
air at high cost,

éManufacturers now emphasizc ease of mnintenance in their literature and it is advisabls
to study this critically in the light of the labour quality available, Wear and tear
, can be minimised by having built-in lubrication systems and selt'-adjusting glands.

If an instrument artificer is not available, the process operative must be taught ths

use and maintenance of the instruments ana control systems,
SOIVENT UXTRACTION

Solvent extraction is used mainly on pre-pressed cake, which will contain perhaps

10 per cent of oil. The residual oil content can be brought to under 1 per cent with
j an cfficient solvent extraction plant, and the oil cake obtained is of high grardc,
since no heat is usod in the process. A further advantage, compured with expellin~,
§is that the plant can bo used for any oilseed without modification, However, certoda
features of the process have prevented its full adoption by developing countries.

: For cxample, the scale of operation will generally be at least 25 tons of copra o day
8§ and, espacially for continuous plants, the plant will be highly automated and ocuapital-
rather than lubour-intensive. Such plants should be operated in areas where skilled

% 1ubour can be made available, since mal-operation can lead to expensive solvent lossss
fl and can be dangerous - the solvents are either toxic, as in the caso of trichloro~-
athylene, or highly inflammable, as with hexane,

Kany types of batch and of continuous extractors are now available. The former rro
based on the Soxhlet principle, solvent percolating through the copra until the

# desired proportion of oil has been removed. There is usually a continuous solvent
recovery system., Continuous extractors work on the counter-current principle, Soiv:nt
remaining in the caks is usually steamod out, separated from the steam condensate, and

roturned to the solvent limes. For safety and economy of operation, all vessels ard
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plant item: must be vented through u refrigeratnd condenser to prevent solvent vapour

escaping trom the plant,
FEED FRUK C/rKE aib MEAL

Cake is usualiy obtained in the rorm of nurd pieceds trom the expellers. Meal from
solvent extr.action plants will be in the form of fiakes, cince the pro-pressed copra
will have bezn fla:cd to #in optimum solvent penetration. If cake or meal is to be
transported, it is preferable to have it in as qense a form as possible, The

utilisation of copra cuke and meal is deult with in Chapter vi.

b




CILLPTER IV
‘0IL REFINING*

'0il Cleaning

%;The raw oil flowing from expsllers contains susp:nded matter and moisture. These
mpurities must bs removed before refining the oil and it i3 customary to clean the o0il
d.t the expeller stution, The clean, but unrefined, oil is often sold as such, under

‘¢the name "processed oil",

011 is pumped from the expeller receiver dirsct to a filter press in which the filter
imedium will generally be cloth-costed with a filter aid, Leaf filters can also be
‘used. A pair of filter presses ocan provide effective continuons operation and, though
%requiring manusl cleaning, are much cheaper in cupital and energy use than continuous
{self ~clearing centrifuges.

h eutralisation (alkali)

fThis is the mo:zt used method of removing free fatty acids from edible oils and fats,
frhe acids are washed out of the oil with caustic soda lye, ususlly of around 10 to

.5 per cont strength and a temperaturs of 60 to 70°C. Agitation should be for a short
lperiod - say 10 minutes - only, to prevent saponification of the oil. After sepurstion
fof soap stock from oil (brinin; may be necessary to improve separation) the oil is
'fashed, first with dilute alkali uny then with water. The kettle t'or neutrslisation
f'should be of iron, not copper or brass, Heating is by steam ocoils, Suoh a plant is

Joperated batohwise, but eft'ectively continuous neutralising can be carried out by
Funnlng twinned kettles altern.tively.

§or large, modern plants contimuous neutralisation processes are used, Lyse and oil wre
gixed continuously, heated in a heat-exciauger wii then separated continuously in
Poentrifuges. 0il losses are low since contact time with the alkali is minisal -

; nough to neutralise the tatty acids but not to suponify the oil. However, cupital and
? unning costs are high, Processes using soda ash cannot be recommernded as there isa

j problem of CO, removal and of foaming.

Piztillative De-acidification

t is possible to remove free fatty acid by distillaticn under very high vacuum, vhen
elatively lomer temperaturcs are required than woulc cause degradation of the oll.
nfortunstely, the cost of the high vacuum equipment is very high, and the process vill
robably reuwain little used,

see also Thieme, "Cogcomut 0il Processing”, PAU, Rome, 1560,
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Bleachigg

Neutralised oil ir frejuently yeiiow .irld, when the market requires a wuter white cil,
a bleachinsg opuration muy bLe necessary, The wished oil is heated, sometimes under
vacuum, to remove triaces of water ang then ) mixture of bleaching eurtn and activated
carbon is added. The quantity used will dspend on the colour of the oil, but is
generally of the order ot ' tc¢ ' per ecent. The ratic of earth to carbon is frequer.tly
10 to 1. For any factory the mnueer will have to decide this ratic and the vercentuag
of bleaching mixture used, dependine on th: colour of the oil, the cost of bleaching
earth and activatec carben, and the co.t of the oil loss, for it must be remembered
thot the earth has ar cil retention cf niound 30 pur cent, and carbon over 59 per cent,
The 0il is held at around 100°C for hour under wvacuum with zitation and is then
pumped 0™ blown under pressure through a filter press to remove the earth, The press
should be steamed throush and then sepirated taii runnings blended into a later batch,
Where solvent extrection fucilities are ivaliible, it is wortnwhile to extract the

spent bleaching earth,

Deodorizing

This iz carrie. out hy blowing live :sleam throuyh the oil, which is heated to )OOOC and
1s held under vacuum durine the steaming. The kettle used for this operation should be
not more than half full of oil, in the -teum stripping causes considerable splashing,
Vacuun should bs produced by .teum ejectors, a three-stage systeam giving the necessary
5 mm pressure, For steum stripping, around <00 kg stesm per toh of oil will be
required, Ejectors use muny times this, deperding on the size of the plant and the

speed of evacunition desired,

Continuous decdcorizine i= much more ecofiomical vrovided thal the scule of oil refining
operations justifies the high cupital rost, Capacities vary from 50 to 250 tons of
0il a day. However, tLotal steun usags is under 500 kg ror 1 ton of oil,

Refingry By-F'roducts

Joap stock from coconut oil refining finds a ready mirket for the manufscture of high
quality soap, som:timns produced on the same site as the refined oil. By acidification
o' the scap stock, *atty acids are obtained which can enter commerce as such or be

used for cinemioal murnufacture,

The spent blescting marth ean partly be recycled to econoamise on fresh earth and

carbor, The rect .- generally threwn away, thouen care is needed in doing this to
prevent envircnment .l pollutinon,
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CHAVIER V
PHOPLTTES AND UTILIZATION OF CLCONUT GIL
LHEKICAL COMOSTTION

4\11 vegetuble oils aremainly composed of fatty acids, in combination with glycerol,
ﬁ';;rincipally 43 tri-glycerides with minor proportions of mono- and di-glycerides. The
%:l;wcerides are invariably mixed, that is, a mixture of cne, two or three different
atty acids. Hydrolysis ot the complox mixture of glycerides will afford a complex
pixture of fatty acids and glycerol.

H

¥'hile the main properties of an oil will depend on its fatty acdd composition, its
ehaviour in datail, particulurly its melting and solidification bchuviour, will depend

fon which fatty acids are combined in the wixed triglycerides, and how they are dis-
ftributed within the molecule.

. he proportions and atructures of the glycerides give fats their individual properties,
his is most important in the sharp melting of cocoa butter and coconut oil and in the
; rystal structure of lard. It is the sharp melting churacteristic of coconut oil that
' akes it partieularly usetul for some food applications, for example, the preparation

$t biscuit croans,

Fhe other main fuctor governing the uses of o particular oil is its fatty acid
foaposition. Coconut o0il, like its compotitors palm-kernel oil and babassu oil, are
ermed lauric oils, because of the high percentage of lauric acid (C,,) they contain,
' t is also a highly suturated oil., The main technical uses of the oil are based on

hese two considerztions,

&he actual porcentage fatty acid composition of cocomut oil will depend on variety

ng environment, Table V/1 shows the fatty acid composition of coconut oil, and also
1 he two similnr oils, palm-kersnel and bubassu oils, The two figures shown for eanch
®:tty acid represent the lowest and highest values found from analysed samples.

HEVICAL CH'RACTARISTICS

ertain chemical tests are uzed to identify the character of & particular oil., The
.-t important of these ara:-

cid Value

efined as the number of mg of potassium hydroxide required to neutralise the free
atty acids in 1 g of oil. This value, depending on the free fatty acid conteat of

e 011, is an important asscaswent of the qu.lity of %the oil, but is not characteris-
1. of the typs of oil.




Saponifiication Valce

Dofined as the number o me of potassium hydroxide required to saponify 1 g of oil,
The suponification valuc is » menzure 3f tha mciecular weight of an oil, and hence an
irdication o its fatty acid composition, For coconut oil, the saponification value

15 usually w. thin the range 250 - 26,
lodine Value

Defined as the number of g of iodine that will react with 100g of oil under standard
conditions. The iodine value thus measures the degree of unsaturation in an cil, and
will show, for example, whether any particulsr o0il is likely to oxidise readi.y or be
suitable as a drying oil, For coconut oil, tha iodine value is usually within the

rnngo 705 - 1005.

Other useful nhuracteristics include the Keichert-Meissl value aefined as the number
of ml of 0,iN aqueous alkali solution required to neutralize the water soluble fatty
acids distilled from 5g of' the oil under standurd conditions, and the Polenske value,
def'ined as the number of ml of 0,1N aquecus alkeli solution required to neutralise the
water insoluble fatty acids derived from 9 g of the oil under stundard conditions,

Both these tusts are .n indication of tha wmount of low chain volatile fatty acids that
ocour in some oils. ¥or coconut oil, the Reichert-Meissl vulue is usually in the range
6 - 8, while the Polenske value iz betweon 15 - 14,

Gas-liquid Chromotography

Gas-1iquid chromotography (5IC) i now used to determine uccurately the fatty acid
composition of rats and »ils. Thus, the above chemical tects should now be obsolets,
although it is likely, due to the e¢xpense and elsborate nature of GLC apparatus, that
the iodine value »nd saponificaticn values wiil still be usea as a guide in the purchas

of ruw materials und tor the control of hydrogenation,
FHYSICAL CH/KACTERISTICS

A number of physical properties may be used to identify the charucteristics of am oil,
The most important ure:-

(1) Hefractive Index at o standara teauperaturs,

- s : ) - gy R (4]
The normal range for cocomut wil is 1,443 = 1,450 at 4G C,

*Kuufman und Thieme, Neuzeitl.che Tecnnolcgie der rette unu Fetiproduck 1956, Purt I,
p17, Munster, Jchendorf{




(ii) Snceific rravity ot n ztandard temperature.

the aormal range for coconut oil is 1,907 - 0.915 at L0C.

/

§ii) The Melting Point

. \ . . . a0
the normal range for cocorut oil iz 20 - <8°C.

(iv) The Soliuitiiecation Point

' . Y
The normal range for coconut oil is 22 = 45 C.
A

bois O CUCOUNUT CIL

good Uses

%he tonngge of cocomut oil utilized by the food industriecs of the world has, over the
nst two decades, graduslly decreused. suropean countrics which, unlike the United
Btates, have to import most of tucir food oils, have traditionaully utilized coconut
pil in foodc, ilowsver, in recent years, due to a number of factors, including the
igh price and uncertuinty of sdpply situation of coconut oil, modern technigues
$llowing the compounding and blendiny of yurious hydrogenated, purtiully hydrogenated
‘ nd natursl fats to give = product with required churacteristics, and the alleged
_’ssociution botween satur.ted futty acids and atherosclerosis. the amcunt of cocomut

‘11 used in food has declined rupidly.

cgonut oil is usually sold in metropolitan countries as ref'ined oil.

Loconut Uil as a Cooking Ol

I the countriecs of origin, cocomut oil, usually unrefined, is used widely for cooking,
$he user requiring the typical taste und odour of the crude oil, However, as consumer
%.w.reness bocomes more sophisticuted, it is likely that the need for refined coconut

i1 in thees ecauntries will sradually increase,

Vnhydrogenited cocomut oil has a high degreo of stebility against oxidation and is used
For frying nuts and snacks where a long shelf-life is required. The short-chained fatty
Jcids present also have a lower viscoaity than other oils, feeling less greasy in the

outh,

iowsvor, cocomut oil does have limitations as a cooking oil. On hydrolysis, highly
lavoured snort-chain ucids are released. This is the reason for the so=-called
yirolytic rancidity which cauces the development of' a disagreeuble soapy flavour in
Ly oil. While qverall a geod frying oil when used alone, tor some unknown reusson,

blonds of coconut oil witn non-lauric oils foam budly when heated.
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Mureoarines and Compound Cooking Fat

At one time, cocconut oil war the major constitucnt in murparines and cooking fats, but,
for reasons mentioned above, this npplicaticn hay dqecreased. Now, coconut oil is
usually only incorporated into the cheaper murparines, used mainly for cooking, The
more expencive toble margerines arc tending Lo sontain morc and more polyunsuturated

Latty acids.

dowever, in view of the recent drop in price ot cuconut oil, it is likely thut the

amourits incorporated into inc cheuper cooking ats will dncrease,

Filled wilka

Filled milks are prepurcd from milk solids from which thu natursl fut has been removed
«nd replaced by a vegetable oil, usuully coconut 0il, The product costs about hulf that
of ecowe' milk, und has vetter keeping qualities. Howevoer, the use of oils containing
lurpe quantities of saturated fats in such an application is viewed with congern in
many quarter: in view of the alleged associntion between saturated fatty acids and
athercsclerosis. Moreover, it has been shown that cheuper vagetable vils, for example

soya-bean oil, can alss he used in such products with success.

Cther {ood applications

Coconut oil hus a number of othzr applicution: in food industries. In confectionery, it
is used as n cocoa butter substitute and as a Jubricant in various confections such as
caramels ond nougats, It 1s also used In spray coatings for cereals and biscuits,
Biscuit creams, .esigned to melt in the uou .n, contain substantial quuntitics of the

hardened oil,
$ES AS A TECHNICAL CIL

Cocomut oil has been used for centurics in the countries of' origin for cosmetic purposes,
and as & raw muterial for prepnring soaps, and Lo some extent as a fuel, In Indla,
Pakistan and [noonesia for example, lurgs quantities of the oil are still used for
dressing the hair, siving it a lucirous appeuarance. It i3 olso used as a body oil.

It is suid that rubiting an infant with the freshly prepared oil before buthing gires a
goi't and supble skin, amacll quuntities of oil are still utilised as a fuel for lumps

in rural areas,

Ir the developed world, coconut cil i. sued us a ruw m.terial for various products
inciuding cosmetic:n, sops, debergents, pharmaceuticals, and chemical intermediates.
For technical purposes, coconui 0il is mainly used in tie form of its chemicel deriva-

tives and only smal!ll amounts o purc, unhydrolysed 0il uare used.

.
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‘or centuries, cocomut 0il has been used for the prep.ration of soups. It could be
am to be an almost ideal ruw m.terial tor this purpose because of 1ts staoility,
olubility and the free lathering propertics of its souium salts. It 1s easily saponi-
bicd with strong caustic so.u ever in the cold, allowing soaps to be prepared in rural
reas by the "cold" and "sc .mi-boiling" processes, both requiring little skill and
echnical know-how, However, soaps prepared by these methods are inferior im quulity
o those proauced by the "full-boiling" process, having undergone no purification:

urthermore, the glycerol is nonerecoveruble,

Joaps prepured from coconut oil are perticularly useful whore the water is very hard,
wing to its free lathering properties; marine and salt water soaps for laundry
urposes are usually prepared from coconut oil because of their low susceptibility
o saltins out in sea water due to the lower average chain length of the tatty acids

rosant.

owever, soaps prepared from coconut oil have some disadvantages. The main draw-back
a jts skin irritation properties, some people being allergic to, it is thought, sodium
faurate ~nd, to a lesser extent, sodium myristate, The other main disadvantages are the
, softness" of the soap. Although useful for some applications, its ready solublility
eans, in practice, that it is wastoful in use. Cocorub oil, therefore, is mixed with
ther fats, for example, palm oil and tallcw, to increase the "hardness" of the product,

n spite of it disadvantages, coconut 0il is still used in the composition of practi-
§:lly all types of soap produced today, particularly high quality toilet soaps, where
§he percentage can be as high as 20% of all fats used.

B must not overlook the manufucture of soups irom fatty acids rather than crude oil,
Bre reaction is quicker, more effective, and there is no glycerol produced. The
®inished product is of higher yuality, has a better colour, is more unifora in appearance,
- A therefore, produces an excellent toilet soap. Liquid hund washing soaps ure the
Jotassium and sodium salts of mixed cccomut fatty acids, their solutions being thickened
‘ ith carboxymethylcellulose. Shaving soaps, and svap-based huir shumpoos are mude ros
Moconut fatty acids oince these have superior hair sot'tening, smooth spreading and non-

. ritating propertics, although as mentioned previously, 3ome people ure said to be

B ierpic to certain coconut fatty acid soaps.

plLorgents

lthough the bulk of synthetic detergent formulations are based on alkylbenzene sulpho-
tes, a wide variety of fatty acid derivatives are used in conjunction as foam




stabilisers, foum boo.ters, nn. tor spoeitiic Juis in the textile, mining, petroleum
and co.metic industries, Jhe non-biodegradubie nuture of petrcleum derived synthetics

has resulted in a recent upsarge ot int:rest in detergents Jerived from fatty acids,

Coconul [itly scids wre very sultaczle for preparing alkylolamides produced by the
reaction between fatty .cide and diethanolanine, piving a range of products with useful
surface active properties, shey ure used as emulsifiers und wetting agents in textile
namifiacture and cosmetics. Reaction of the cocomut fatty acld with samonia, formalde -
hyde, and hydrosen peroxide lsuds to tne production of amine detergents which are

biodegradable., Derivatives of the amine have bacteriostatic properties and are of ten

used in specialised detergents for the food industry.
Cossetics

Coconut tatiy aclds are tinding increasing use in the cosmetic industry. Isopropyl
erters, for example, aad "slip" to hand lotions. Some esters have also found use as
plasticisers in hair sprays and other similar products. Cosmetic oils must have lubri-
cuting and smoothing quilities on the skin leaving a favourable impression, Coconut
0il and certain other c¢ils such as avocado, it these requirements, although the oils
themselves are subjoct to rancidity and have only slight solubility for wotive ingre-
dients, There is a preferencae, therefore, in such applications for derivatives based

on the alcohols which have spcclal solvent properties,

Some cosmetics products in which derivatives of coconut 0il are used include preshave

lotions, bacteriostutic shampoos, fosming bath oilus and clear gel bases.

Fatty ucid derivutives of amino ucids tiry specialised applications, the most
importunt boing lauryl surcocinate. Ihis is used in tooth paste and has been shown to

have anti-caries actlivity,

Fharmuceuticuls

Hydrogenated fats and high-melting saturated fatty acids are employed in s number of
ways in the phurmaceutical industry. They are used 3as thickening agents for cresm
lotions and ointments, and also in coastings for tablets, The high-melting grades of
these proiucts find uses as coxtings for delayed action pills and tablets. These
co.tings can withstand the ucid erwviroruent of the stomach without disintegrating and
will only broakdown and liberite the active medication when the alkyline enzymctic

inteatinal tract is reanched.




cconut oil prep rations .lso have application in low calory diet preparation because,
in mouified form, they have lower calorifio vaulues., Their saturuated nutwe also offers
Jadvantages in shelf life chauructeriutics where products may be on the murket for a
fnumber of months, Other important upplications for fatty acids in the pharmaceutical
i'nduétry are in the formulution of suppositories, and cocnnut oils are now supplanting

Bthe previously used cocoa butter in this applicatiun,

plications

étther ap

E‘oconut 01l f'atty acids and purified lauric acid find considerable outlets in the
Zaurfaco conting industry. They ure used in the manufacture of' high grade baking
Bromel in combination with urea and melamine resins. Lauric acid alkyds are purticu-
5 arly sought after for white abnu pustel shudes where yellowing may be a problem, They
Rre also used extensively in the automobile industry, where they impart flexibility

f ithout impairing hardness or durability to the otherwise brittle nitrocellulose

$acquers,

Piher applications of coconut oil include the lubrication of leather aufter ohrome

? anning and dyeing; in the manufacture of synthetic rubbar to control polymerisation
i dodocylvnarcaptano); as lauryl peroxide, & catalyst in numerous polymerisation
;'oactionn; as an additive to disinfectants, producing the desired cloudiness when
;-ilutod with water; and in the form of lauryl methacrylate, as a "viscosity index
Snprover" of lubrioating oils, allowing the lubricating properties to contioue over a
} ider temperature range,
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TABLE V/4

FATTY ACID cONMPOSITION OF SOCUNUT, PALM-KERNEL AND BABASSU-KERNEL

0OILS*
. Coconut Palm-Kernel | babassu-Kernel

Fatty Aaid 0il % 0il % 0il1 %
Caproic Acid C 6 0 - 0,8 trace 0 - 0,2
Caprylic AOid Cc 8 7.8 - 9.5 2-7 - “05 ‘4-.1 - hoa
Capric Acid €10 | 4.5 = 9.7 3.0 - 7.0 6,6 - 7.6
Lauric Acid C1e2 |L4be1 =513 L6.9 = 5¢0 | blret = 5.4
Myristic Acid Cii4 [13.1 - 1¢.5 1ot = 17.5 | 15.4 - 16.5
Palmitic aAcid C16 7.5 = 10.5 6.5 - 8.0 5.8 = 8.5
Stoaric Acid Ci18 1.0 = 3,2 1.3 = 25 2.7 = B
Uleic [)Cid C18 - . VD - - -

(unsaturated ) bo0 = 8.2 | 10,5 = 18.5 | 11.9 - 16,1
Linolaic Acid G143

(doubly un- 1.0 = 2.6 | 0.7~ 13 1.4 - 2.8

satarated)
»Kaufmann, P, Thieme J G, Heuzeitlioche

Technologie¢ der Fotte und

Fettprodukte, 1956,

Part I, p17, Munster, Asohendorff




CHAPTER VI

CUPHA CiKE AIND CUPKA MEnl D THuIn UTILIZATION
DAFINITIONS

Copr: Cuke is defined as the residudd oilcake obtained af'ter milling copra. The
rasidual 0il content of the cuke will vary considerabtly uccording to the efficiency and
age of the machinery used in the milling proucess. In some rural areas of India and
Thailard, or example, vhere ghanis and checkkus ure still utilized, the residual oil
content can be us high us 30%, while using nodern high pressurc expellers, only &% or
s¢ ©il #ill remain in the cake, Between 5 and €% residual oil is probably the lowest
1imit that cun be achisved without scorching, resulting in dumuge to the mutritional
value of the cake,

Copra meal 15 defined as copra cake wh.ch has been solvent extracted to : ‘move the

residual oil, Usually such meal will contuin no more than 0,5% oil,
CH-NIC/AL COMPOUSITION
h typical chemicul unalysis ot copra cake is shown in Wable VI/1.

The total digestible somponent of copra cake is in tho order of 75-80%, higher than

mos%t vegetable o0il cakes.
ANTIO ACID COMPOSITION

Copra cake has a useful amino acid profile, lysine probably being the first limiting
amino acid for feeding to monogastric animals. The arginine content is high but
tryplophan, methionine and histidine luvels are low relative to other oilseeds. It

is unlikely, however, that thi; would be a serious drawback in most casea.
OTL CONTENT

¥hile copra cake will usually contain about 8% residual oil, the amount present in
solven* extracted copra meal will usually be less than 0,5%. This latter product is
obviously less valuable thun the cake, and is used solely in combination with other
constituents in balanced fecds,

Unioubtedly, the presence of coconut oil in copra cake is desirable, Feeding tests
huve shown that copra cake will slightly inerease the fat content of milk from dairy
cattle, and it uppears to have an affoct on the quulity of the butter produced, tids

having n hard consistency and u good flavour. Substantial quantities are also utilised




in feedifs wo ta2o, 4 Febowtho e Lesbare and less utsatasstion veing produced.

However *he relitavo.y bLasn abro=te o Lein ratio aimits the wnount of copra cake fd
meal that ol oo ifc.TFror bl 0L pPld and noultiy rations, Constipation in pigs has

beots repurtol abel Jue il t oLt aoveto,
CTHS sule TF D00

small amouat: of vitamir, fou re coppount wra tould inocopra caks and meal, although

it is by ao meun, 1 nivl ool 143 m il (ontent ds relatively low iun vhospbhorus

(about *,., per ~unl n Y pat oo an potah (acout [ uer cent KZO)'
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Coprs cake is w impectant ryeproduct from tae processing of cocomt oil and is a
viluable animal feed, It containa aurrocimitely 2P0 crude protein with about &
rosiqual olil, wsking iv ul ercollant fued for livestock, The characteristics of the
residunl oi’, the melium protein contant, its palatability and its high capacity for
absorbing, for sxsmplo, moilasses, Bake it paticularly useful for cattle, aapucially
dairy cattle., To a lecser extent it has vect used ug A fced for other livestock for

exampla, pig. and poultry,

sstevally, copra cake and moul ure tlendod #ith other muterials o form animal fend,
Betore blending, the cike is brokep atthor botwesn rollers or, far hard cake, toothed
rolls. PFoed blenaing plints arc usunily designeu to produce many different products or
"rations” cach of ahich may conludn as dany o3 twanty dit'ferent ingredients. Generslly
speaking the blend comtaing a nerenl base enriched #ith oilseod meal and with udded
vitaming, minerads, or weino .agius depunuihg on tho final use, QCercul grains are
eracked bufure vlending so tant all ingreiient:y ure in o rclatively freely divided
stite, iatiens may be 1ottt as a wpual or pulloted, 3Size of pellet, =8 well &5 formula-
ticn of the ration, will e sud on he rinel use. Cleacly poultry will require a much

finer pellet than l.rpe Tiuimals,
USE S A FenTILIU

Copra caks anl me.l have ! amited applications 43 fertilizers, Utually only poor quality
material would be us-d Jor this purporss. 1ithourh o useful potassiue source ( the ash
contains about ‘0.5 per cont K ), tue phosrhorus content (about 1,3 per cent !'4'205 in

¢he asn) ic low compured wivh many o chier oilseod cakes., For eff'ective use as a

fertilizer thi: deficicray wouli noed Lo oy uppienented chomically.

1% has becn shown in the Py ines thet cocotatt ¢k added to clay loam improved

o

both the physicni and ooopaca 7 et tics of thy soll,

e

o)
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Copra cike and meal are ecsentially by-products cbtained during the production of coco-
mt oil. It is probauvly ror thia reason that no specinl attention hus teen given to

derining various grades » \ecu materiala, and q4unlity varles enormously,

In the United Kinsdom, the Fer*.ilizer ana Fecalng stuff's Act, 1926 (rovised 1960)
states that if used as u feodingstuf't, the amcunts of 0il und protein have to be
stated, while if used ac o fartilizer tue percantage weisht of nitrogen present must

te stated. Moct metropolitan countr.es nave siuilar roegulations in force,

Coconut cake and meal will absorb moisture unless stored in a cool, dry place. 7he
moisture content is the mnin factor afrecting deterioration, 13=14% being the maximum
moisture content pormitted if moulding, resulting in rapid hydrolysis of the residual
0il, 1s to be avolded.

TABLE VI/4
CHEMICAL CUMPULITICN OF CUPrs CAKE®

. |

{
Composition Copra Cake %

Dry Matter 90.0
Crude Protein (N x 6,25) 21,2
0il 7.3
Crude Fibre 1.4
Carbchydrate bl 2
Ash 5.9
True Protein 19.7

*Rations for Livestock by R E Evans, Londoan,
HMSO, PRulletin No 4B MAY?




Ch/ Pler VII

FRESE COCUNUT DPHOC €55 20
WET CRTTE5853 - UUTIEATLLY

Up 1o row, oo mackel @ oonay fo  coeonute nus beenh based on the reed for coconut oil.
3t hes heen culeusrtad thnt for 2very podid U opotential recovery of cucomut protcin,
sevon Loulds of GLeolut 0Ll .t 92 procee ‘e, Therctore, the lotal cmphasis has been

on aatimie ni) roeovery at uhe iowsst posairle cout,

Sopra arocussing is cofiten irsanitar, and tho cepra meal itsolf suitable only for animal

Seed: 10 the protein could be obt Aned 1t for human ccnsumption the cocomnut would

0

¥
- .

poove o poteniially v.ailuable sour

Improvoe viriaais o1 the sopra procoss have not, renerally, proved suceessful or ucouo-
wic, partly becouse the produ st is otidl easentially copra meal, that is it contalns

the cellulose ac weil as the protsir, and ir 2ot aeceptavle ns human food.

The [sesh or “wet' procasses whish use € 3h unaried cocornt muuts for immadinte
processing into oil and srotain flour contime to chalicnge che imagination becuise ol
their jlinrent sanitary nature and becuie” swey off'er tiw potuntial for obtaining
cogomut protein producls ns woll oo coconut cil of superior miality. It sust de borng
in mind, however, that if copra is correctly aried w.nd procussed, oil of remarkubly

zood quality cin be vbiained,
AoION FEATURES O % ST -DHUCRSEDS

“n tae following criticus of some of Lhe efforts .t oil anmi protein extragtion from

raash cocomuts 1t waill be clicr that uwo major oprrations nrc involveds

1. The separaticn of an emalsion of vil, protein, water, etc from the cullulosic par
of the terael. Ar far as yleld of ell in soncerned it is nt this stage that sost
{f not a1l wot wvroceszes so far Lried foil, in thit too high a proportion of the
eralsion is let't with the cclluluse. A milling or pressing operation is a featur

ol thic ustnge.

~,  Tao splitiing ol the emulcicen, or milk, into oil, protein und un aqueous phase,
hos proved i vory lirtlcult operation o carry out contimuously and cheaply,
but is efficicnt in thut clz2ar obld may be coinined in yizlds of about 100 per cer
(Pom the wilk. Inmost procevsc: a euhitrifage 33 used to oplit the emulsion,

whicl is u.ua.sy vretrestsd by hoas, 2nzymes, a1cids ana 30 torth,

AlY a2bl-procecses recuive es aroing moaberinl, Jrush kernels. Supply is not necessal

Clacd to Ubte‘k:n, svan {fur n ,’/v‘..()t l»;.‘\ﬂﬁ.

cv
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¥ mercas copra may be propr ted inovillaes ana onntl {ictories, =#nd can then be trans-

po: ted without daterior tiun arovided the moliture cont.nt is iesa thun 6-“»':'resh
st Mot murt Lo oused o LwO L oan Tuon ol . 1. axtractod rrum the shell., The wet
rocass plant auct, therofore, oc sited where thore i+ an dogante supply of fresh

accomuts plus fthe lapour neadal to oSbiuin the meats, Furthermoro, most wet processes

2 rooare adaquate cupnlins of witar, ~loetricity, and the seans of disposing of aqueous

o well as s0ldd wastes, The unwire 5.ting of pilot plants may huve led to premature

wpandonment of otherwio o Dromizing processan.

44T CUCONUT 10G:4SSHE3 - GELLXAL GBSYRVATIVAS A YRCSACTS

3§ - ‘ate, none of thesc processc. i in commercinl use, ihe principal reason for this

wppears to be that the yicld of 51l from tne wot processes is at best 10 = 15 per cent
lowvor than the yielo of oil obtained from tne procesaing of coprs, but in terms of
yields of o0il per unit weight of resn nats, the wet processing tochniques compure
fivourably with copra jrocessing, Further, the average dieturies in th¢ coconut-
sroducing countries «re deficient in protein and 1t is important to direct attention to

processes which uxtract protein rit Cor humun conasumption,
The ecotiomic aspects ol wet-processing are described in Chapter I14.

e MAJOK “ET PKOCESSES (Flow dingrams and references -.re given at the end of this
Chapter)

g a. The Chuyen Impulse-rendering process

Impulse rendering is descrived as "u mechunical rupture of the membranes of the fat-
contuining celis by a sceries of hige-spesd impulses transmitted through the medium of
a 1iquid, wheruby the i'at in thc cell: is liderated anl is removed by the liquid in
violent movemsnt®. The impulse-renderer is in fact a flocded hammer-mill, With oil-
seeds it was found ‘hat under the conuitions whicgh prevail in the mill, the soluble
protein: are associated with nart of tae 1ipid, anu that subsequent centrifugation
yiclded thrae fractions: free oxl, & meal contiining fibrous matter and a lipid-
sroteir complex. With cocomut, the freszh kernels nre fed into the hammer-mill with
ten timos their weight of 0,19 per cent sodium hyaroxide solution, The fibre fraction
i: then removed on a vibratins screen and the emulsion which passes through the screen
i, cantrifuged to separate the free oll from the "lipid-protein complex". Unly 40 per

cent of the 0il and 7C pur cont ot protein 18 pecovered.
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b. The Foblei:no-Lusw'i e Pruceds

A

taa fresh cocoomt koreel 30 qreteld iooo osowmirubter o ther Lre.sed = yielainy 1bout
sounl oreportions o amulalof WAL enke, T cuike 15 pressed oooan, yiciding more

e sien ad g recidue wRich ia urcd oo owamald toalder, The omuloion is pussed through
h worce=chage aeparctor ang turee fracticnl are ool Lined = n onulersci phise (the
tevaemt ), 6 wpaeous nhase Jehe T animemd et ) ana o anel) ewount off solidz {protein),
The oresm L5 subjeched to enmiymatdi s svien erdoer coatrod Lo tuwper.ature and pit und then
urd roe o teera-thar’ operation, tie ¢il oeirs recovered oo meuns of u second
cortreltute, Tne protein cunltaliec yithin ihe skiw=riik phate s coajulated by the

sdaesticn of neat, Siltesco and taen dried %0 Jioas G proteit=concantiralu,

<. Tae L0 I1T1 Progeca

This process woz asvelopsd by thy 1 tituto Jentio Arericano ue Investigacion y
Tochnolopgiu Trdustrinl {ICAYT1). It is interdeu us a pencrzl purpose process for the
axtraction of olil ‘rot vezat Xle mtor 2ls nuving o high moisture content, The
cesentipl feature of tha procoss is the procuction of an gmilsion by the wet-milling
of coconut iv A ro¢ rili. The ¢uaisicn o then heatec, whereupon it sepurates into
three phase: = en ngueou: phian: winch ls dizcrrded, o Light phase ami a cream phase.
The latler are cot.eliraiga Ly welil of ab oy foreter and & hn:wat centrifuge respec—
tivaly. The concuntratcs we thor pulk:d nne passed Lo u rotary daryer where tne oil

@il proteir recovericva are eftectad, (31 yield in arcund 7) per cont,

" The hrauss-Nalfai/3vinl ‘ruges s

oy

Pale process wag oripgineted hy Krates-Naliel .6, ane tien further devoloped by the
cont el Food Technulozienl Mescarch lnstitute off Wysore, Indis, The emulsion i3
srowucad by prossing the fresh lernel and centr ifuzal action then sepurates the emulsi

o o "skimemilk" phasc, and a oreas phace. Yiodd of oi) 1s around 80 per cent,

e, "“ha Hoxas 'rocesad

'n 4. proce.s, shreadec coesmut neut dw prsteurized vefore pu.sing to the expeller.
Lo, parpacs ot Fuating the shrocded mest i twe-f0ld: to destroy the bucteris, und te
s eatat: the wrotein, “he crulsion thoh uljeryoss o "irecse=-thaw" operution and is

veob, ifuged,

L. Tho Sugarm.n Procers

Mnis opirocess 1. vaid to be wnanily aprlicuble o sll oilsecds. The fresh coconut ker!

[

ail.ng will. The rround cuconut is then

P, fornt rod cea on size baooosrancing or |




milled in a ~ebble mill with twice its welsht of dilute 2lkali, The slurry is milled
ror thece hours, transferred to z heated miving tank ahore more water is added, and is
tien agiluted for one hour, The slurry is separated in a three-phase separutor to

obtnin a meal, oskim-milk and cream,

The concantrated oil smulcion (croam) is broken by pH ndjustment, followed by colloid
niliirg and, finally, centrii'ugation to recover the oil, It is claimed that the high
shear torces gencrated by tne colloid milling of' the croum break down the oil globules
rendering the subsequent centritugation simpler than ir the creum were passed straight

to the centrifuge from the pil udjastment stuge. The skim-milk phise is treuted with

| aid to precipitaty tie protein which is then filtered, wusicd und dried.

|
¢, "Integrated" Proce3ses
|
|
}

fhesa processes have r'requeritly been studied in order to use all purts of the nut in

one fuctory, starting trom freshly harvested nuts. tlusk amu shell are used as well us

Bkernel and products include charcoal, tars, scetic ascid. Whilst total utilisation may

% ppcir desirable to prevent environmental pollution, it is unrsulistic if the products

2c.nnct be wisposed of,

gh. Texas 4 & M University

'_' Hero extonaive studies are being made on wet coconut processing technology, the ultra-
structure of coconut meats, cocomut pro.cin, und concontrates and isolutes, Some
Jatiention is also being siven to improving more conventional sysiems cf cocomut

Jorocessing,

§). The Tropical Products Institute Frocess

By using a wedge-ile-plute mill it is poessible Lo breuk down cocomut moats to sub-
cellulur dimensions, a high proportion of ocvlls being cut open. To opurate such a
@nill efficiently it i3 necessary to fesd u slurry of grunulated fresh meuts through
Ii, the mill, Die-plate holu aiameter .nd the wedge to die-plute distunce ure critical

in determining cil recovering from tne process,

ffter milling, the celulousic muterial is sepurated by continuous sieving and the
enulsion is acidified with acetic acid to pH 3.8, iupid creuming ocours and, uf'ter &
studing period, the aqueous laycr cul be discarded ang the croam sepurated in a three-
rhase sep.rator to sive a hich-grade oil und a paste containing a high proportiocn of
rotoin, This is wushoed with o auituble solvunt (i:opropanol) to give a buff powder
cntiining 89 per cent protein, The oil ylela is betweon y0 - 89 per ceat, The

rnalaion frum the sleving stape con be ured to propare "milks" and “"creams®,
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TiE <OBLEDANO-LUZUAIAGE PiOCESS
KEF SRENCES: Robledano % Luzuriage, US Pat 2742487 (1976)
and  US Pat 747181  (1956)

Cogonut Meat

}

GRINDER

Neal
(Low Grade)

v
EXPEZLLER w=memme  [{g5idue == —PZ{PELLEK

I"‘—‘""“J

Cream CANURIFUGE ~weww= Skim Milk e
CONTROLLED SNZYMATIC ACTION mm: V4SSE&L
+ CHILLING + THAWING
CNTRIFUGE ———weeedp 011 Protein
Coagulate

‘Sludge ' AQueons
: (To Drain)

i

No Dute ‘auilable on overall oil and protein yields.
Protein cdssulate said tq contain 607 protoin.k
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VIIe  Tlow Di:cmenm
THE ICAITI PROCESS

ReFPZRENCES : P J Sole Castellanos US Pat 3451990 (1969)
P J Sole Cactellunos & C K Asturias, Uleagineux
2, 1969, 819-421, & 505-509

Coconut Mea?

1 & L dater

ROD KILL

4
b— Re3idue == COAKSE SIEVA

v
FINE SICVE e R0313U@ emmemlp PrSS — nuim
Neal
Bmalaion
PLATE H/B
Water
‘ SETTLING lisght B £V APORA ROTARY
TANX phase EVAPQRATOR === DRYER
A4
0il Protein
Cake
v «
Agquecus BASKET Congentrated __| HYDRAULIC
(To Drain) CENTRIFUGE Crean PiuiS8
Protein
0il
(Low grade)

No data available on product composition or protein ylulds,
% 011 recovery saii to be between 75 - 807,
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vI11/ /1 Flow Diugranm

THE KRAUSS-MAFFEI PROCESS

Reference: SREENIVASAN, 4.,

"Jse of Coconut Prepurations as a
Protein Supplement in Child Feeding:
Prospects." FAQ/WHO/UNICKF, Coconut
v AG Nutrition Document R/9 Add. 5.

Geneva, August 1963. l

AUTGCLAVE

|

SHELLING TABLE

Kernel

¥

CUTTRR

|

ROLLZR -MILL

4

HYDRAULIC PRESS

Bmulasion

¢

H/ B %~ Creas = CENTRINGE

Skis-wilk

¢
e

v

DRYER

v

Cocomut Ylour

% 011 & Protein Yields

OIL

7 - 85%

PROTEIN | 55 = 65%

Resilug ~—====Np DRYMR

% CRULB-FIBKE

% AsH

COCONUT PLOUR
MEAL

0.5
25.1

1.

1.6




Vi/d/2
THE KKAUSS-MAFFEI/CFTRI PROCESS

Plow Diagram

0il & Protein Yields

REFERENCES As for Krauss-iaf'fei
Coconut Meut OLL 90%
PROTEIN | 71%
cu'i'm
ROLLER-MILL Sedmnt
R 8 mmmuuc PRESS ~emeee Residue _..)mss
Residue Emulsion ’
k_——- Emulsion mu
SIEVE mmm
Bsulsion
Skia cmmnucx mz.m
Milk ]
Aqueous Croam Sludge l
01l
v
PROTEIN VAC
COAGULATION cong2 “i‘ Ueal
CMNTRIFUGE C ENTRIFUGE 5 FILTER <o
Protein ¢ 0{1
Cocomut
Honey
Produgt Compogition
% OIL |% PxOTKIN |% MOISTURE | % C-H | % ASH
PROTEIN 3.4 56,1 6.4 15.9 8.2
MEAL 25,0 6.0 6,0 57.0 | 6.0
HONKY 2,0 15,6 40,0 35.6 | 6.8




Vile Flow Diagram

THE ROLAS PROCESS

REFERENCE: P G Roxas, US Pat 3083365, (1963)

Coconut Meat

v

SHREDDER

4

PASTEURIZER (75°C)€ = -+

|
'
{
v :
Me

Sludge

-» R PELLER

Moo o =

BEnulsion DRYER

v

HERMBTIC VESSEL DesiConted
o i Coconmut
1. ¥REBZE (-4 C) '
v |

‘--

2, Thaw

CENTRIFUGS 01l ~3 PILTER

Skim-milk (Protein phase)

0i1
4

Aqueous
(Concentrated to honay)

HEATING VESSEL

Protein
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7ITe Flow 8oy

THE SUG/ARMAN P:OCESS

Cocomut Meat

GRINDER
( BATCH)
l, Alkaline Jolution

¥ILL

(BaTCH)
l; Water

HEATED MIAING VESSEL
42:1 (WATER :MZAT)
Solids CENTHIFUGE — Aquecus
¢ ernl
DRYER ACIDIFICATION ACID PPER
v v \
PACKAGING COLLOID MILL PILTIR
\ J
Nead CENTRIFUGE
 J
Protein
(To Dryer)
Aqueous 01l Protein
(To Drain) (To Dryer)
No data available on oil and protein yields, or product cowrosition,

REFERENCE: N Sugarman, US Pat 2782620 (19%6)
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® /I1g Flow Diagram

?‘ THE INIEGRATED COCONUT PROCESS

Coconut

Shells CKACKER- GCoconut

& L] AR
I Husks SEPARATOR Meat

DISINYTEGRATOR Coconut Water

[\ v

Fidbre

| N\

TUBE FILLER

GASHOLD 4R

~

DISTILLATE

ibre Produet
(Cotr) Charcoal Product

"No data available on oil yield, but it can DRYER
be expected to be similar to the cqnvontionnl
copra-cxpeller process (ie 90 - 95%) l

The Cocomat Flour is said to have & minimum ‘ )
protein content of 20%, and a maximum fibre Coconut Gramules
content of 8%

| EAPELLER
REFERENCES: Orr & Adair, TPI Report G34 (1967) / \
0il

¥4 Eng., 1963, 13, 65 (Bditorial)

Cocomut
Flour




w3il, Flow Dirun

THE TPI PROCESS

Reference: TIMMLIS, W H, "The extraction of protein and 0il from fresh coconut”
M. Tech., Thesis, Lousntarough University of Technology, July 1970.

sater (60°C)
Fresh I

Cocomt ——>» SLICIR —y NRDGE-MILL - SLUKKY -VESSEL
Kernels ‘
JEOGE-MILL
Cellulosie
Residue $
RESIDUE §e=—— DRYER &— Pit25S €& VIBrATOKRY -SIEVSE
(bryer fired using coconut Maln RBaulsion
shells) Liguid
Preagl
Acid
ote: Projected use of RESIDUE:
ACIDIFICATION

. Livestook foddor (ingredient)

-b

or Agueous
2, Ags a raw material for an Phuse . VESSELS
established oil-mill and/or CREAUING V
Cream Phase
a solvent extraction plant
HEATING VESSEL
Pr Aqueous
Projegted uge: Ph
e €232 CEVTRIFUGATION —» 041
of cocomut
oreas Bowl Solids
VACUUN DRYER
SOLVENT EXTRACTION —p 041
% 0IL & PROTEIN YIELDS
OIL 85.0' COLLOID-MILL
PROTEIN 8:.\1 l,
PROTKIN ISOLATS
*FFA of 0i1 between 0,1 = 0.% (as lauric)
PRODUCT COMPOSITIUN
. % Crude . %<
3”&3 Proteir. | Moisture "?i:‘:' % ash | Carbohydrste
(N, x 6.25) (by aifference
PROTEIN ISOLATE | 7.2 32,0 L.9 0.6 5..95 0.%
RESIDUB 36 ol L8 5.0 L3.6 0.k 9.8

40




d.‘x.,? R3¢ VIIII
B PRODUCTION OF LOJ4-COST vrnOJEIN FUUDS FAOM Fuusi CQCUNUT

i WITILAL PWD US.GE

}.: centuries, the coconut has been u traditional foou in practicully all the countries
Bicre it is grovn, The quantity of fresh cocomuts consumed locially will vary
$.crmously from country to country, from over 90 per cent of the total production in,
’or example Thailand and parts of Indonesia (Juva), to less than 2 per cent of the

@ otal production of the Philippines.

scomut enters freely into the diet of the people in many ways: 1in the form of tender

uts tor drinking the water, mature nuts for cooking purposes and the prepuration of
“ woetmeats, and for home oil consumption, Probubly the most well-known product is
Loconut milk, the oil/protein/water emulsion obtained when the grated fresh cocomut
ot (endospers) is squeesed through a muslin cloth. The consistency of this milk will
ary deperding on whether or not water has been uddod during this process. In

ddition, in some places it is the usual practice to repeat the operation 2 or 3 times,
B ch tine a more dilute smulsion being obtained suitable f'or different uses in cooking,

he efficiengy of coconut milk extraction in the home is low. It has been estimated

hat up to 50 per cent of the oil and protein can romain in the residus. It is unlikely
JRhat any sethod can be devised for the home which would eff'ectively remove all the
utrients present, Howover, it must be remembered that in rural areas at least, the
esiduc is not wasted. It is usually fed to chickens or pigs und is a useful supple-
entary snimal feed,

here have been many attempta to produce a bottled or packed coconut milk, and research
@into this subject is still taking place in, for example, Thailand, The Philippines,
cylon, Fiji and Jamaica. However, few products have achieved commercial success,

B view of the waztefulness in its prepuration in the home, the hard work involved and.
he tedious nature inherent in the extraction, the demand for u bottled coconut milk
repared by modern milling methods and bottled under hygienic coniitions is evident,

Buriicularly in large towns, and is likely to inorease in the future,

ormous numbors of coconuts are consumed at the tender stage, mainly for their water

| ontent, Homever, the thin gelatinous layer of endosperm present at this time is used

¥
|
i
1
i
i

n some areas for infant feeding.

oconut meat is eaten at practically all stumes of maturity. Between the tender and

I rack, and 1s also used to prep:wre a number of fermented condiments,

| ature stage, when the nuts are still green, the meat provides a most common "in-betweerd




The coconut nilk is the m..n fana oroquct Teu the noconut. In fuct, in nany areas,

it is used in practically all roou dishes. It is poured over most loods after cooking,

and also mixed with sturches aui edihle aecaves bolore cooring, It is a commonh consti-

tuent in soups, 3stews nnd currici.

There is no clear distinction beuvween the terms "coconut croam” and "coconut milk", th
two names roferring to the same procuct in different parts of the worlds, It is oconve-
nient, however, to cousider cocorut crouu as 8 concentrated cocomut milk, formed by
acidification, heating, or centrifugation, The composition of coconut milk will vary
considerably according to the variety of the cocomut usad in its preparation, the age
of the coconut and tha envirorment in which it grows. Table VIII/1 shows the varia-

tions that can occur in the composition of coconut milk from different sources,

»

A commercial method of preparing cocomt milk will require a very oft icient milling
system, The prep.ration is in fact the first essential stage of a wot process to

obtain coconut oil and edible protein, ana it is interssting to consider the coconut
miik to be a by=-product from such a metnod (see Cn, VII 'The Major Wel Processes').

Coconut milk can be used in the prepurstion of & nugber of other cocomut food product
including frozen cocorut milk, cocomt syrup, cocomut milk crean, cocomat protein,
congentrated coconut milk. Alternatively the cocorut milk can be pasteurised, canne
or frozen for airect consumption by the consumer or for manufacture of food products

later.

COCONUT SYRUP

This is a mixture of coconut milk and invert sugar, incorporating suiteble emulsifie
and stabilisers, It ig widely used for flavouring desserts and beverages.

FROZEN COCONUT MILK

The cocomt milk can be progressively cooled to a sludge, canned and immediately frc
in & blast freezer, Prepared in thiz way coconut milk is said to retain its flavow
and freshness when stored at -‘.OOI" for one year,

Ey pasing the milk through n vacuum gvaporator and then canning and freesing as abe

a concentrated frozen cocomat nilk con be prepured.
OTHER CULCONUT FGOD PRUDUGTS

Ihere is a number of other cocomut food products available in spall quantities in

various purts of the world. These include cocomut chips, thin slices of fresh coae

L2




seat which are dried ami tuen tcasted. The chips an be either salted or sugared to

tast2 before use,
MUTL TV IONAL ANL CHEMICAL ASEXCTS G CLGCHUT P TLIN

The amino acid composition of coconut protain, compared with enimal protein,
shew that the former (1ike most o1l zeed proteins) is deficient mainly in lysine,
mathionine and threonino, tne ratic of azsential uminc aciis nitrogen to total nitrogen

cocomut protein being lower than in unimal proteins,

Cocorut protein compares favourably with groundnut protein as a source of isoleucine,
leucine, lysine, threonine and valims, The mutritive value of cosonut protein pirepared
in various ways, as determined in terms of protein efficiency ratio and biological
valus is shown in Table VIII/3, Positive improvements in the growth and well being of
under-nourished children when fed from protein supplement containing coconut meal have
been reported. However, when considering fresn or dried coconut meant the other matter
of vital concern to the nutritive quility of the coconut is its fibre content,
Interference by fibre with digestibility and nitrogen raetention in child feeding has
peen reported, although other studies indicate this not to be the case. Undoubtedly
in many parts of the world tho cocomut contributes significantly to the total fat diet.

b3




TABLE VIII/4

THE CHEMICAL COMPOSITION OF CCCUNUT MILK (Pux CENT)

Component P;ag;;gr N a:;gz;ll:ael | Na 11:)9123391 Clal‘nts1¢;5§illwortl
Mcisture ot 50,0 52,0 h7.,0 = 55.0

rat 22 | 39.8 27.0 39.8

Protein (R 2.8 I o0 2,6 - 2.9
Sugars - 3.0 - 2.8 - 3.2
Total Solids - 10,4 - 1043 =105

Ash 1.0 1.2 1.0 1.4 = 1
Carbohydrate 8.3 - - -

Starch - 0,09 - 0.08 - 0,10

Popper, K et al Fooi Process and Marketing 1966, 27, 92.
Nathanael, W R N, Ceylon Coconut (uarterly, 1954, 5, 158.
Nathanasl, W R N, Ceylon Coconut Cuarterly, 1960, 11, L6,
Clements A and Villacorte M, Philippine J. Science, 1933, 3, 7.




TABLE VIIY/2

THE NUTRITIVE VALUK OF COCONUT PROTEIN

T

Protein Efficiency Ratio | Biclogical value
PER (1) per cent

Sample

Cocomut MNeal - 1.0 = 2,0 69 - 77

Skimmed *milx" (2) P
ooagulate 1eh = 2.0

Skisned "ailk" (3)

concentrate Yoo = 1.9

Whole egg (&) 2.8 = 4.3

(1) Protein intaks approximately 10 per oent.

(2) Acid and heat cosgulates from skimmed milk trom wtoclavod and unsutocluved
mts.

(3) Skis milk concentrates from fresh cocomuts,
(4) Included for compurison,
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SCCHCLIC ASDWLYS i CicuiUil PouCsaning
by
Mra P A Mars

"Fop long term survival, a red.ction in price appears necessary to prevent the elimina-
tion of aome uses of coconut oil .nd the consequent decline in uemand, Thus greater
productivity 18 imperative for ndequato furm incomes and sustained prodnction. The

slternative muy be the elimination of the lndustry”,

1
This eonclusion emerged r'rom u caroful study of the demund functions for Philippine
0il and copra, and since it is likely to apply eaquully to the coconut products of other
countries this section will deal largely with cost aspects of cocomut processing.

COPRA DRYING

Data from Vest Kalaysia show thuat there is a fairly wide spread in costs of copra
drying from the smallholder tc the ostate planter., A sample survey undertaken in
1964~5 under the full-time supervision of a "coconut economist" and the surveillance
of the regional cocomit statisticiin (both FAU) showed the cost of copra-making by

smallholders was 12 per t.onr,ez. The corresporling figure Jor copru sade on six West
{alcysian estates in 1967 was estimated at £6.3 per tonne.j. Since the wage inf'lation
is believed tc proceed at the rute of only one per cent per year, comparison betlween
yeors without adjustment is legitimate. In both cases, the cost covers from busking to
storing on farm or estate, Tt is stuted thut the smallholders dry the vopra down to
10 per cont moisture content while tho estates are likely to dry down to the standard
6 per cent for shipment, In the case of the smallholders, labour was costed at 40.5

pence per adult male, with adjustments for femcle and child labour.

Although this rate overlapped with that paid to unskilled workers in industry, there
is sufficient evidence to warrant its aoceptance. The estates probably achieve lover
costs as a result of economies of scale and more efficient organisation. It is

sugpested that further economies could be achicved by the use of oil-fired dryors"’.

1"Tho Philippine cocomut industry in economic perspective" by A J Nyberg, The
Philippine Agriculturist. 41968, Li1, Ne 1, 1,

2
“"A preliminary report on the survey of coconut smallholdings in West Maluysia®
by S Selvadurai Ministry of .griculture & Co-operatives, Kuala Lumpur, 19683 130.

5"The Bconomics of Cocomui honoculture planting in Maluysia", by G C McCullock.
Cogoa agd Ccconuts in Malayi., Incorporuted Society of Planters, Kuala Lumpur,
19 8, 9 .

I‘"Some aspects of copra drying" by J A Palmer
Op cit B5. X

Cocoa ani Coconuts in Nalaya
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Cid s nworaally oxtvactod Urom copr oy muabs ov Npeliers ot the process ia subjoct
Loorconomiea of scale el con o be roushdy aocosoed by means of Uiurea proviaed by a
dritich machibiery waker eariy .n 19/t The nroce  ins - pipment for 4 % tonne per day

| poant o wathoone Maxodd cxpal ver prescing the sume 10 Lonncs onogucce alve gays would
A o' between £1 2,000 fob UK port snd a piant witn i oadiitionel cxpeller of the same
capueily able to process to 10 tonnes per day would cost L1860, Ten tonnes per day

§ s the avorage input of the %5 milla processing coprua in Maluysia, woile 10¢ tong per
|

u.y 1. anid to be the minimum economic throughput in the I'hilippines und one t'nctory

. . 5
in hnown to be proceaning 290 tons por day with 1 expellers .

§ ‘he ustimated processing cost in 1976 for a factery in Malayoia ising two Maxoil
«xp2llors to process § tonnes of copra per day is of the oruer of £/ per Lonne
excluiing depreciation ind interest, This figure can be broken down into: personnel
incluuing man.gement - 495 per cent; power and steam - 34 per cent and miscellaneous,

including muintenance, - 22 per cent,
CJEFTVING

“na refining industries of' «advunced countrics are strongly protected by their tariff
structure, since if tho nominal rutes on imported refined oil are computed and then

recaleulated on the basis of the value .dded in the refining industry in the advanced
country, the resulting "errective" r:utes are much higher. I‘Exis caloulation has been

dong for refined cocomut 5il and the recults are chown balow .

iates of protection
Yomin: 1 Effective

5.7 5145
19.0 150.C

As a result of this rituation exports of refined coconut oil from developing countries
appear in trade returns in negligible quuntitios, Ceylen exports both "ras" and
“processed" cocomut oil, whilc Nalaysin appears to be a net importer of "refined"

coconut 0117’8. In 1963 production of ~efined oil in Malaysia amounted to ubout 22 per

L

) '
Private gommunication,

bu
"Economic policies towards less developed countries” by H G Johnson, 1967,
George illen and Unwin Ltd, Lonaon, 91,

7Ceylon Trede Journal, 1470, LiAV Hos 3«12, 160

59
FAMA juarterly Commodity Stutistics, 1970 I, No 3, 167, 169




crnboof thee proguebion of codae Sl oan Tmolls o0r catates” . the ectimcted direct couts

T Y I U A O S AP AU Wk Dot preominort s wan 1A L0 per tonnw of
which 25 04 per torce o fne o o0 pack e material, leaving 09,37 as procoessing
cust

IR o)

shhe e aet cocenut proce: O ohin, w0 fur proved comacrcially visbls, it ls not possible
te reront goous Jor oy of Lo ,roccesoect Lhe relative savaniages and disaavautlages
wloch would foect the coLts of “ugse progesses a. comparau to Lhe copra process cah be
listed.  According to priviate commundcstions tte price pale for fresh mits for muking
desaccaled cuccnut it both Cuylon and the rhilippines is above the opportunity cost

of nuty wade ihto cepr.a becun.,: muts of nigher qu lity ai'e needed., Al.hough nuts of
higher qu.ulity are not reeced tor oil praducticr, the emcrgence oi' n lurge scale buyer
woult tend to riige tne price of fresh nuts, The transport cost tor raw material

would be incrciscd by o mever of 4 or 4,

£
S

The awailable d:st:.i* show tn.t the labewr input involved in removing the husk and
shell in one overation, whicn o tikely to occur shen ouls are mude into copra, is
wbout twice thil of removiug the shell only whieli must be done in o wet coconut mill,
However, the coui o ieshelling in a fuctory i likely ‘c be mcre than half the cost
of rumoving huask und shell ot o spallhoddsr'. copra kiln because in general factory

wages are uigher than carnings in Lhe agricultural sector,

The ruin navantiges of the wet coconut procecs appesr to lie in the avoidance of wuste
wd the provuction of - petier wadity product, In the copra nrocess there muy be a

10 per cent loss tiroaph suoilag

b

¢ sduring the urying stage”'12 wnd 9 to 10 per cent
low, from insect or rodeny afluck .arine storarse ind t,z':,.n;pox‘t\;tjonﬂ. A further 5 to
1V per cant of oil prosuced icor copan dr loot dQuring the refining stage”’“‘,

although Cther sulowbie jroducts accrues, The oil produced by s wet coconut process may
attain the ju:lity o refinea vil, For *he reazons given in the foregoing section,

thic high gqu.lity o1l is urlikeiy to ndd to the export reccipts of developing countries.

9G"nru;-, of mamatuctu-ing Loguntries Ju odect Yulaysic, 196h, Depurtment of Statistics,
Auala bumpur, 4,2,

NAce;ordimt to privite comuminic.tiviy, o mal aivl 8 womun gun remove husk and shell

tro.: 2,400 coconuts per duy in Triuidad, while o mun can remove shell froa 1,200

cocenuts par Lay iroa Shliivdne sesiceuted coconut factory., The size of nuts in

husk ara shell ooy boave seme effect on this comparison,

HB)’ Shampnigr.  lbond ‘Uschnoiony, 1957, 21, Yo 3, 57.

J

12, . = e g . e~ _
“Py $E Poters and &V U Plers: | 5 v 0 g, Bull., 1993 Januury, 13 to 15,

Digoconut wil P oesnsing” oy Y e thiene #A0 Agricultural Development Paper No 89,
dome, 1€, 1 /0

" . . . , .
EGrr and U haair Re ot e 0,39 tropiesul Troducts Institute London 4967.
W
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whg the 0il product of tne act coconut procen: misht Licco commani promium which vould
tend to oftfset its disadvent wos.  he et cocorut preces )0 prroguces o protein it
yor human consuwption which mirht yaicsd o wigher roturn thon the oake produced by ths

copraoprocess,  The reajgus! eeliulose micht Lo used g Cold for cdndrcdils,

§ o cuconut shells which erergo from the wet cocorul process a o by-product ure used
in the copra process for ririns xilne and could be used for muking chercoal or o
Yiller for plastics, both prolucts having at present ineransing markets in advanced

B couniriles,

I© i3 probabls that the wet coconul process is most likely tc be viable in countrie.s
whero cocomuts are produced to a large extent by smallholders who are inefficient
copra producers and who tend to sell nuts off the farm, The proximity of a desiccatcd
cocomut factory would be an adverse factor tenaing to raise the prixe of the raw

material,
1.5ICATIONS FOx FUTUPE DEVELOPMENL'S

Some clue as to the propur direction of ef'forts to promote this industry may be derived
rom looking again at Vest Malaysiu, o coubtry which in 1968 was sixth largest producer

g of copra after the Philippines, Indonesia, India, Ceylon and Mexico, and had in 1960

g o higber level of income per caput Lhan the other [ive uxcept l?exico‘b. Figures
provided by the Commonwealth Sccretariat show that after an initiul fall between 1964
and 1962 both the planted area and production of copra in est Malaysia remsined fairly
steady until 1967 ( the lust year covered). However, there was a strong contrast
betvean smallholdings, comprising 85 per cont of the plunted area und estutes. The urew
planted by smallholders remained fuirly ccastant .t 440,000 acres from 1961 to 1967
wiiile production first deolined und then increased almost to its 1961 level. In the
estutes the planted area fell fairly steadily from 79,700 ucres in 1961 to 60,200 acres
in 1967 - a fall of 25 per cent, In the same period estate production f'ell by 19 per
cent. As we have seen copra was produced morc officisntly by estates than by small-
holders, However, estate owners aust huve had enough capital to move out of a crop
that st existing ylelds was recgnised Lo bo less profitable than oil palm and at

. . 1
higher yields far more vulneruble to cost increases due to increansing wages 7 .

’5"Cooomt 011 Processing" 0p cit 7.

16"('!01'16 III: A handbook on developing countries" by A Noye:. and T Hayten, Pergamon
Press, London reprinted with coffections 196y, 129-133.

7 The economics of coconul monocullure planiing in Mulaya", loe cit 99.

~ w———




In Britich Honjuras, a amall country with . higher lovel of wnges thun West Mulaysia,
the cocomut - which used to bo a significant commercial crop - ha3 almost vanished.

in countries such as The Philippines and Ceylon shere there is loss cupital nvailable
for radical sgricultural changes, the cocorut is likely to remuin a source of income
tor smallholiers and it scems vitally necessary to rind ways to increase productivity

on the furm, &t the kiln and on the roud to the procossing factory.

50
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(s MARKST FOR COPRA AND COCGWUT 0IL
by

Yiss B Orr
RCDUCSTION

inola /1 gives the production of copra, excluding edible copra, in the principal
p¢oducing countries for the period 1957 to 1969. As the figures show thewe was no
1ked trend in production over the period, The major t'actors which have contributed

to Lthe lack of expansion in production include increased consumption of edible ococonut,
lizexse of the palms, agéng pluntations, und adverse westher conditions, particularly
irought. As Table 4/4 shows production of copra is dominated by Asia and, in particular

he Philippines. During 1967-69 Asia accounted for 81% of world production and the
'hilippines for 40%.

igure X/1 showa the estimuted production of coconut 0il in recent years in relation to
h4at of some of the major oils and fats. Its statio situation in comparison with soya
jean 0il and tallow and greases in purticular is very marked. World production of
oconut o1l in 1970 is estimated at 2,074,000 tons, equivalent to about 5% of the total
orld production of fats and oils*. This figure represents a decline of about M
ompared with“averuge production during 196, 66, when cocomut oil accounted for Po of

otal worid production of fats and oils,

2 ADE

‘norts of copra are given in Table X/2 and net exports of oil and copra in oil
uivalent from the primary producing countries in Table X/3. The latter shows that

I recent years there has been a decline in the quantity of copra exported in comparison
ith cocomut oil, Thus during the period 195863 7%} of total oil and copra exports

cre in the form of copra and during 196469 66X. This development is in line with the
eneral growth of oil milling industries in the less industrialised countries, but is
einly due to the expansion of this industry in the Philippines,

1hle X/ gives a breukdown of imports of copru by countries of destination, The
untries of Western Burope us a group provide the largest market for copra; during
KL4-69 these countries toock 56% of total imports. The major single importing country
5, however, tho USA, which took around 20% of world imports during both 1964-69 and

ble X/5 gives imports of cocomut oil during 1957-69, with a breakdown according to
untry of destination. As in the case of oopra the largest importer by far is the USA,

gricultural Comcdity Projections 1970-80, FAC
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but her position with reparda to coccnut oil is aeven more dominating than for corra,
Thus during 1958-63 the USA imported 32. of the world imports of coconut oil and durin
196469 42!, The German Fedorul Republic und the UK are the other mujor marksts for

coconut oil,
PRICES

Table X/€ gives the quarteriy and annual average prices of copra during 1960-70., The
annual price showed an upward trend from 1960 until 1965. There was a sharp decline
in 1966, but therearter prices rallie. und in 1970 were at the highest level for the
period. However during 1974 heavy selling pressure from the Far East caused a marked
decline in prices and in August 1971 copra was quoted at £68 per ton, the lowest
quotation for five years.

Table X/7 gives the average quarterly and anmal prices of coconut oil during 1957-70,
Although subject to considerable annual variation the general trend has been upwards,
Prices during the three years 1968-70 were the highest for the period under review,
giving an annual uverage of £453.4 per ton, compared with an anmual average for the
decade of £120.1. The high price level was meintained during the .'irst quarter of 197
the uverage price being 2168, Thereafter there was some decline, and the average
price for the second quarter of 1971 was 2143.6 per ton,

Pigure X/2 illustrates the price of the lauric oils (ie cocolut and palm kernel) and
of threc major soft oils (ie groundnut, soya und cottonseed, It will be seen during
the period covered, that is, 1957 to 1969, the price fetched by the lauric oils was
almost invariably higher than that of the others and the price differential wus often
very considerable., There was also a tendency for the price of the lauric oils to
fluctuate more widely.

THE DBMANU FOR CUCONUT OIL

The demand for individual oila/fats can be divided into "specific" and "interchangeabl
demand, With the former the user attaches value to certain natural characteristics of
the raw muterial which cannot be duplicated for his purpose., In the lutter ouse the
user has a choice of maturials, each with qualities suited to his purpose. Teohnologi-
32l advances over the years have increased the interchangeability of oils/fats in
general and the role of price as a deoiding factor in the choice of oils by users has
accordingly become much greater, Interchangeability possibilities are of course great
among oils whose inherent characteristics are similar, Thus oils which remain 1iquid
in temperate ambient tempuraturcs, ie the "soft" oils, notably soya, groundnut,
cottonseed, sunflower and ripeseed, have a high degree of interchangeability and their
prices tend accordingly to show a close correluation,
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The price pattern of the lauric oila, which wus reterred to above, indicates that
Lielr interchangeability with the soirn uilo .1 prarboouas o dsimbevs aw ol W
ror them, in relation to tha rupplv, tends to bho suffhelently "cpecific" to secure a
promdum price, There is a specific demand for the lalic oils for bouh edible and
tuschnical purposes. Broudly spenkine 10 e thelr niysical eoicac ceristics, und in
purticular the fact that they rumain solid at ‘emperuie ambieaqt, Lemperatures, which
«reates the demand in the cuible procucts Picli, while Lheir chemicusl composition, in
pirticular their content of short chain i'atty acids, influcnces demand for technicel
uses, such us detergents., (It might be noted that although coconut and pulm kernel

oils huve u high price correlation coconut oil usually obtains s small premium).

Jetailed informution on end uses im all countries using these oils and on the basis on
which the choice of lauric oils in preference to othe: muterials is made is not

available, but there is some gencral information on USSEC.

The traditional major uses of cocomut oil in the industrialisaed countries are in
margarine and compound rocking fat and soap. In the two rormer usages the technologi-
cal developments referred to sbove have inecreased competition beotween coconut 0il and
othar oils/fats and price is now & more decisive clement in this sector of tha murket,
Usage of cocomut oil vuries according to compurative pricez in the oils/fats ield but
on balance it has loat ground in many markets. Thus one source* ustimates that between
1951 and 1969 Western Buropean usage of coconut oil in margorine decl!ined from sbout
260,000 tons to 120,070 tong.

The use of coconut oil confers a number of desirablo features in 808, notably solu-
vility, a hard consiatency and good luthuiing propertica, Jovigver, because of its high
price, high proportions of cocorut o0il tend to be restricted to a limited range of
preparations, such as high quulity soups, soap powders aud liquid soaps.

Outside these traditional uses the most important use of' the lauric olls in receut
y2urs in many markets has been in detorgent mamufacture, und in particular in the
manufucture of short chain detergunts, typically shampoos and liquid dotergents, The

lauric oils provide the only naturul source of short chuin detergents.

In recent years short chain detergents based on petroleum derivitives huve been
broduced. A number of plants manufacturing ths busic ruw materiul have becn set up in
the U3 and oae 1is scheduled to begin production in the UK in mid-1972. A strong
challenge could therefore be offered to coconut oil in this sontor of warket in the

f'uture,

*0il World Semi-Annual, November, 1971.




A breskdown or the ususe of coconut oil an thy mjor marhel, bhe US, 1o given in th
Coconut Situution, A0, June 1971, for the poriod 1960-70. =diule oil accounted ror
betwaen 420 and 4B% of the total during that period. The "traditional" edible uses,
however, ie in murgarine and compounu cooking tat, cere of relutlively winor impor-
tance, accounting for under U7, The major uses s cocomut oil in the udible product
rield in the US are in conflectivnesy and baked goods and, rel:atively new umong
significant uses, in milk and cream sutstitutes, In the industrial field detergents
have heen most important, accounting for over 4LO% of usare in this area, but there has

racently been an apparent downward trend,

A numbar of producing countries, particularly the Philippines, are expanding produc-
tion of coconut, and the fall in the price of copra to which reference was made above
has in fact bean ascribed to an ingrease in supplies due Lo 1t sharp incresse in
bearing-:cee numbers and yields per bearing-tree in the Philippines, However in the
FAQ projection study op oit a very rapid expunsion in coconut oil production during
the next decade -ompured with oils ard fats gencrally is not foreseen, Production in
1980 is estimated at 2,910,000 tons ccmpared with 2,079,000 tonms in 1Y70. A more
rapid expsnsion in palm kernel oil production is {oreseen, from 492,000 tons in 1970
to 900,000 tons in 1980, Total production of the lauric oils may thus total 34810, V00,
tons by 1980, but this will still represont the same shure of total world production
of fats and oils as in 1970 ic 7%. Although the expected incroase in cocomut oil

supplies is not great in globul terms its murket prospecis wre giving rise to some
concern, Thus by 1980 FAQ has estimuted an excess of export availabilities over
import requirements of fats and oils of 1.2 million tons, Morcover, there is a
natural desire to maintain the premium price position which coconut oil has enjoyed
in recent years., AL the same tims it is recogrised that the fluctuastion in price to
which this oil hus been particularly subject is a deterrent to users, Accordingly
UNCTAD has undertaken a study at the request of the FAO Study Group on Oilseeds, Oils
and Fats into the feusibility of a buffer stock schems for the lauric oils, The

prime purpose of such a scheme would be to introduce a measure of stability to lauric

0il prices, in the intorests of both producers and consumers,
THE MARKET FOR COCUNUT ©AKE/MEAL

Tablo X/8 gives world export:s of coconut cake/meal from 1964-69. During this period
exports averagsd 500, /L0 tons par ye.r with an snmal average value of £9,900,000,
Asia accounted for 60! of exports, but u number of luropean countries, notably the

Netherlands, also figured in the export trade anu over the period iestern Europe

accounited for 13 per cont of total exports,




Imports of cocomut crke/meal are shown in Tuble /9. The 1mport trude is dominated by
aCT et BUrops 1N poneral aaa Ly Lau et roderal depauli Lo Brbicelar,  vuring
1ol =03 tha Jarmen Fader..) Bapielie ne oo tey rfor 4 or the toll amport trdae,

catzado wurcpe only lest Maltoyedin . oun nport woaketl o Ly S04 cadce,

Cbie A/10 pives the annual wernead price of coconut cake duritag the neriod 190070,
Cithough Gubject Lo unnual fluctuations price hig ob balanice shown an uapward trend.
Thuz the averume price for the period 136677 wa- 23,06 D oo, compared with 026,46
ver ton for the pravious r'ive vears. Coconut ciko normally tiods ity pluge .t the
Fower end of the mice scale for oile nkes,  Thas, as Table ¥4 shows, it tends to
fateh rather less on bulunce than cottonsecd cake and apprecicbly less than groungnut
onke, which has a higher protein content anl i lorer fibro content, As a re.ult of its
tigh fibre content coconut cike is es,ot Lally uted a2 o feed for ruminants ana to this
:xtent is less floxible thar suy. or proundnut cike.  The 1 ree murket which coconut
cike finds in the EEC countries is primurily due to ita use as o cieun enrbuhydrate
source in comp.rison with cereuls, whose prices we maintaiined at a high level us a

rosult of the Common Market Agricultural poliecy.

The trude in cocomut cake/mesl should te viewed ir the context of the general develop-
mant of the murket for oilcukes. Thi: hms beor = dvynamic murket in recent Years, the
world trade in cilcakes havirg expanded at a faster rate than tue trade in oila,
detween 1955 and 1968 world trade in ocilewkes : ore than doublied ir volume. In 1969
there was a slowiny down of the growth rute but in 1477 both p:oduction and trude

L]
vesched new record levels, and oxpor ts of' oidcake  tot.llisa 4,8 million tons .

#lthough consumption of oilcakes is substantinl i 4 nusber of 1eveloping countries,
rotably India, Mesico, Pakistan wd Brazil, the izpar't mrrket ror vileskes is essen-
t.ally to be found in the industrialised countries and tis Frowth in yemand is due to
& rupid ingrease in the aemnnd for meat, milk and ogg: asrs.iated with the suutained
rise in per cagiﬁg_ incomas in thase countries, Much ot the incrvaze demani for oilcukus
his been met by soyn, which in 1370 accounted t'or 55 per cert of wurla oxpurta, The
h.gh nor-oil content of the “cya bean conbived wilh the compuratively high bivlorical
vuiue of 3oyu protein hus, ir the strong oilcake dem.nd situuaticn which hus prevail d
in recent years, made the muarket for the cake &z distincetl from the oll of increasing
mportance to soya producers, Producers of high ¢i) content sweds. on the cther hand ,
e ossentially dependent on the muiget for the 91l und for the. the demund for cuke
hus in general not provided an incontive for increaring the production of the seeds

from which thaey ure derived,

“250 Commelity Heview and Vutlook 17 70=-74 .,




R eonnctoyg s ol optrdon bt Ul demato Coe conomn trtod urotein sousnes oo s ir
aromal foodiooata UL wa o cntinge Lo row, S Lhurai oy puinl o hae P oCaplla ¢osun
Lion o0 nome Y osresuets no ne! enore el ke i trr s H e eoant el ooas analg

And 1noaac fticn tner s soras it oon e continalter o teron cs. b tie Jess hydsiria-
Iiaed countries inerencitg ationtion is peing jaad te the developunent of animal
industrics, as o rosclt of the grestec euphngis now being ol eend on mitriticn as well
a8 10 rers~ponse Lo expandling demand, liowever Luore are many ccmputitors with oilseed
cakes AN the protein market, cuch s fisk meal, pulees, and tn by-pronucts of the
milldne, varying na other imauctricr, There are 1l.o carren’. ang prospoctive
"syrthetic” competitors in the Porm of urea, synthetic aming acids, and single coll
protein, while piint brecding proerates designed to produce ceresls with higher
protein content. ccould wlso Jewd Lo Frester competition in the .nimul reedingsturts
parket, ¥FaQ (op cit) hus costim.ted the werli demard for oilcekes irn 1900 at FA NN
millicn tons compared with consumption it 19/0 ot §5,6 million tons, at ihe cume time
production and exporti{ availabilalies we cxpocted %0 inerease at o rate which may lead
by 190 to an excess of suppiies on the worla murkel of tihe orasr of .4 million tons,
Cocomut cake's shure of the world prodaction of oii:nkes io expected to increase, to
2,010 19430 compared with 1,90 ir 137G, aithough the Ligher level is still bulow the
average of 1964-€5 of .,6., fThe IFAUG study does not attempt Lo ustimite the shure of
the world export trade which night be .ttributuble to the difrerent types o oilcakes.
However, us fur 15 coconut cuke is concconed it should be pointed ou! thnt the pros-
pestive expunsion in the memoershiyp of the .o couli leud to an incressed demana for
cocomut caks, if' the high price cereds polivy, to which referutice was made above, is

maintained.
Tl Ko STING UF PROTBIN-RICH FOODS 66D (i SCouLNUT

Since the early 19,05, wher tne United Nations sgencies first turned their attention
to the development of protein-rich foods ba-ed on vegetable prouteins for the relief
of malnutrition, oils.:ds have becr the mijor concentrated protein source used in these
products, However, although « consideravle nmount of research has been carried out on
cieomit L5 a possible conatituent, of protein-rieh cods, few if any of the protein-
rich foods placed on the market tuve contained co.comut., A recent study carried out by
the I f'or the Protein Advisory uruup of the Lnited Nations identified sixty-nine
protein-rich food sohemes, including uchemea which had terminated production. None of
the products involved cont:inud coconut, Anm anuiysis of the conctituents of forty-six
of these protein-rich focds shawed that troriy- wo contained oilsscds, The dominiting
cilsecd is soya, which Lwenty-zeved products containad, rollow.d by groungnut ( ten

products) and cottonsesd (eight products), The only other oilteed used was sunflower,

in ene product,




Protein-rich {oods hiave now been marketed in devalopin; countries for well over a

‘} accade, and the experlence gained provides lessons which have relevance for any attempt

to market this type of product, rogardless of its constituents, one of the major

l-snons which has been lournt is that high nutritive valus: - lone will not ensurc the

cvnsumption of protein-rich foods, It is essential that thesc products should rit in

»ith local food habits ung tastes and have organovleptic acceptability, Prior to
product formulation informution should be obtained not only about the nutritional meeds

«' the target group or groups for whom they are primarily intended, for example pre-

g scnool children, pregnunt and lactating women, but also about feeding patterns and

i altitudes, After formulation .nd appropriste chemical testing the products should be

submitied to acceptability and consumer tests, followed by market trials, In this way

§ the consumer's reaction can be obtained not only to the organoletpic acoeptability of

| the product but also to the other factors, such as price, packaging and promotional

1 mcthods, which make up the consumer's total response to a product,

rrovided adequate prepuratory work is dors, and the gamut of tests shown by experisnce
to bo necessary are carried out officiently, products which combine high nutritional

j value with consumer aoceptability can undoubtedly be made with the use of oilsced

| raterials as a major constituent, However, since the primury target groups are
osgentially the members of the lowest income groups in the countries concerned the

| price of the product is obviously of major importance., The price objective for protein-
| rich foods should be to make them approximate ns closely as possible to the cost to the
consumer of the item of diet for which they ure intended to be partially or wholly
substituted. It is generally agreed that protein-rich foods can behighly competitive in
price with other foods which have baen subjected to modern industrial processing
tochniques, and that in particulur they tend to be significantly cheaper than the
rajority of the proprietary brands of infant and weaning foods, most of which are
imported into developing countries, the difference in price being partioularly signifi-
c:nt when the respective protein contents are taken into acccunt. However, the types

of product with which protein-rich foods mainly have to compete if their nutritional
objective is to be fulfilled ure the staple foodstuffs of the very low income groups,
shich typically have not been subjected to complex industrial processing., The
difference in the cost to the consumer of a product of this nature and a protein-rich
food made to a high quality standard, and whose price must cover processing and distri-
bution costs including packaging und promotion, can be expected to be significsnt,
Accordingly it is now widely accuptod that if protein-rich foods are to benufit the
lowest income groups in most communities some form of Government involvement is
Necessary. This may be designed to reduce the price of the product as sold on the retail
market, Measures of this type include gusrantecd anmual purchuses of the product by
Government for distribution through institutions, which cun have an important bearing on
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the scale of proauction, remiscion of duties ot wmporteu raw materiuls ute and of 3wl
and similar taxes, Assistance with promotion, tnrough Li1 <he units of sovernment
such ac the health and educational .ervices and loeal wtnorities, is a perticularly
valusible form of assistance in viow of tiis hiph cost of promction and the lick of
development of the conventional commnication medio 1n many arcas. In recent years t
settling of quality standards ror all mutritious foods sold within a country has
attracted attention as a methoa of benefittineg consumers at lurge ac well a3 arsisting
with the marketing of protein-rich foods. These and other measures can contribute to
reducing the price of protein-rich foods either directly or by widening the market o
them, Hcwever, regardless of what cun be achieved by these methods, in most countrie:
there will remain a segment of' the target group, often considerable in numbers, whose
purchasing power is so low that protein-rich foods are buyond their reach, If these
are to be benefitted price subsidization or free distribution will be required.
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gorad
' TR Dy ' 0 Y .oy PR
Akt brhy s wuiigs Aves o 2z cines

il vecdlonl sep aotric ton

Annual

lid Iv Average

’.)
P
-

shii ity inlonesie
shf Weat wurvpean poits

1950 33,3 723 (b 61.9 72.0

1559 3.0 78,2 &5.l 0 Y. J.,e8

1970 203 9605 S0 945 93,2

Janucry end Jfebrusry 41971 93,

Source:~ Tropieal Pigducts Luarterly
sonmonwenlth secootariat




TABLE /7
VUL S CLL

’.r.Jq:‘,u,"i. ’ ».\_v'e_rai;eu.rggd Anvica -anpe
cif trices - l'nitei Ringdom
S o e —

o2 and_decimals per metric ton

1 I 111 v dnoual

Average

CZYLUN 1.} 1957 984 993 957  101.6 Y
oif Rotterdanm

1958 108.5  137.8 190,040 L2 11248
159 1319 1407 129.7  143.0  136.8
1960 134.6  112.4  103.4 96 49 111.5
1961 9.2 N5 3746 Bisels N ol
1962 47.8 3941 36 o4 92.7 3940

1963 9.6 97.2  103.5  10%.1 101.3
196 2002 14 1090 193.2 105,3
1965 127.9 ik 1228 1194 125,68
1966 12440 11641 10849 9547 11142

1967  106.6  106.7 111.2 137.1 1153

1%8 16'305 17209 15500 15\)03 16102
1969 15‘70’) 1 5703 131.. 139.3 1461 06
197 16646 1526  147.6  162.7  157.4

LY




oD LR, L RD el L .
TSI TGS 2 2 CARADNE I SEROTERRAN | RS (
196, 196 196 1967 1960 1569 ;“
"-—
«OSTUEN YURIPR '
y
i J det ons 1,0 9. 16,700 1,640 620 2,100 -
wlpiva & LaxwsbouTe - pigaq 72 26 266 W7 23 %
—— a0t Tons | 21,200  20,0%0 15,130 15,600 11,220 11,200
Jomr 111000 626 631 L4y b 1 5 B
P
o ot Tons | 10,45 3,670 5,000 620 1,150 5y 0 |
rrance .1 000 258 1 99 19 L1 1
P
Corre red R Yot Tons 1,220 2,240 2,0 19,10 1,410 4 07(!
vran s ed HOP L1000 36 75 45 27 55 104
A V¥at Ton: 920 1,90 1,920 , %0 1,250 1, 5X¢
Ttaly £'000 Y 59 58 L2 Lb 6l
f
, , dot Tons | 31,940 11,020 49,500 34,300 40,100 25,5%
teotherlands £1000 96,6 1,339 1,7a2 1,105 1,459 6)§
1
.r
lorw: Met Tonc - - - - - 2,35
orway £'000 - - - - - n
el et Tons 740 140 1,120 41C - 29 L
Swedden 5000 2C ;g 37 3 - 1)
|
AT Far Turape Wt Tone | 05,000 69,070 88,010 69,050 4,70 AB,AT
LUTAL Yor curope £1000 1,95, 2,252 5,089 2,027 2,000 1,00
l”‘t;)I". -
. Mot luns 550 50 - - - - K
LUrtna L1000 o 10 - - - - :
| det tons | 17,040 9,500 240 L0 180 -1
Ceylon £'0C0 362 2% L - 5 -
, dat Tong 0 650 320 L, 550 - -
Fong Kong £1000 - 2 ) 72 - -
Indi. wet Tons | 25,600 19,9% 20,040 6,Cu0 6,460 Y, 248 |
ndia 111000 73 531 Y2 159 1, 21§
Inione sis wet Tone (17,400  1¢5,420 12,000  165,76C 160,910 1&7,0(,;{1
niiontsaa £'000 1,5/ 1,402 2,022 1,112 8lo 65)!
. Met Tons 1,75 106 10 2, 260 - - ;_‘
Jupan 2000 wd z 29 LY - -
70




Wble X/6 Cont'd

:"’\,ON-;L‘ Sam ) ~':..I-L

ORLD SXHCELS of COILLNAND

1v64 1905 1966 1967 1905 170
laysi det Tons 100 20 150 150 110 700
'.-l ltyola ":.000 5 - L : l} 2‘3
' w2k et fons 120 170 160 100 100 10C
ATan £'000 2 2 3 1 1 1
i st Jdet Tons - - 210 1,77¢ 2,290 e
Cakistan £'000 6 37 58 14
hi1ippd vet Tons |163,120  1&4,9% 23,030 193,610 207,600 184,160
‘1llppines L1000 b, 324 A,}?& b,02b 10,16)# 4,951 1“1065
. et Tons 1,550 0 4,540 3,030 22,030 11,630 19,370
,ingapore 21000 112 107 46 L7% 281 L5k
, Het Tons 6,030 $,930 11,500 4,590 10,470 B,boo;-
huiland 2000 127 2y 262 96 208 184

_ et rons 9, 560 &, 560 6,360 100 - -

ictnam Rep £9000 1% 167 125 3 - _

et Tons [410,290 365,730 421,620 401,640 399,750 409, 960

{014 for Asja £2000 1,23y 1,047 9,097 6,145 6,460 5,617
RICA

. ¢ Met Tons - - - 1,460 950 1,720
100‘1 Coas £|w0 - - - 37 o m '49
‘ Met Tons | 2,110 2,2% 1,210 1,690 2,240 2, 30
enya o £'000 L6 56 35 9 62 s {
1

Met Tons - - 2L0 900 180 90

Jdorocco £'000 - - 6 19 4 Z
, Met Tons | 5,590 5,290 2,610  5,%0 4,940 6,500
1ozanbique £'000 ’]25 102 ’ 67 ’120 123 1653
N Xet Tons 5, 40 L350 5,350 3,120 L, 740 5, 440.
I':nzania 51000 85 116 97 71 148 1oy
r Met lons - - - - T4 580
ogo £'000 - - - - 8 -

Mot Pons | 11,56 10,900 7,610 12,730 15,900 17,50

JOTAYL for Africa 21000 Cbl-; ?7}’ 205 256 100,‘) .1‘9‘.5

7




Pable X/~ Cont'a

COCTHUD GaEs LND

CUTD LXPORTS

AraL

N s
N ’lt).“lr‘\n..r;

| T

r"

1964 196> 1966 1967 1968 1969
ari SRICA
. Het Tons 1,220 - 200 - -
vonincan Rep £'000 79 - 8 . -
1 e rens Mot Tons 5 50 10 - -
£l Salvador £'000 1 1 1 - -
. e e Net Tons 330 60 1% - - 370
Trinidad & Touago 21000 7 1 3 - _ 3
Cro e Met Tone 80 1,330 160 200 - 3tv
TOTALS for Anerica £'000 8 21 I 5 - 8
CCRANIA
v £'000 160 117 133 103 180 13}
, Met T - - - - 2,720 hys?"
¥roench Polynesia Z'Oogm _ - - 7)6 "593
A Met Tons | 11,930 13,680 12,100 13,30 10,620 11,430
New Guinua £'000 222 249 " 291 265 248 2%
_ . Met Tonz 21,600 19,320 17,410 18 480 20,760 23,620
il TOTAL Met Tons |512,110 465,150 534,610 502,600 489,760 500,210
"R i £1000 Y, 487 9,980 12,819 ,93% 9,416 6, 364
- Information not available,
jource:- Fa0 Trade heturn, Rome.
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able /¢

QCONUT CnKs aND fEal,

OKLD IMPOKT: BY CONUILwrNZo

1964 1969 1966 1967 1964 1969
L3TFEN “UROPE
Met Tons 1,6% 1,900 1,720 1,770 1,210 1,320
ustria £'000 51 63 61 " 59 18 49
- Met Tons 16,270 11,230 95,850 10,960 10,660 4,990
elglua & Iuxembourg . 00, 450 03 20954 "325 " 399 311
Met Tons 79,790 65,660 50, 300 60,160 37,190 30,790
enmark £'000 2,176 1,96 1,657 1,626 1,233  1.0%0
rance Met Tons 5,100 2,490 5,190 3, 8L0 3,120 4,530
£9000 143 70 175 117 116 148
,| Net Tons 264,840 320,530 382,730 322,780 %6,190 374,520
eraan Fed Rep £000 | 8,055 = 9,91. 13,13, 9,693 12,665 12,486
taly Met Tons 130 120 510 320 50 940
£'000 1 L 20 1 2 0|
Met Tons 38,100 22,010 29,980 42,080 39,400 58,240
ethorland £1000 901 535 677 2,098 1,151  1.908]
Met Tons 300 9,080 - - 990 -
orway £1000 10 > 166 - - 40 -
Met Tons | 35,480 39,120 30,850 34,580 32,970 27,830
weden £'000 1,071 1,320 1,098 1,076 1,238 985
OTALS for Hestery Met Tons {461,660 468,940 597,110 516,490 491,780 507,160
: Py £1000 12,858 14,381  19,7% 15,007 17,062 16,947
STSIN UHOPE
Met Tons - - 2090 200 - -
UNGATyY & '000 F - - 7 7 - -
OTAIS for Bastern Met Tons | - - 280 200 - -
urope  £'000 - - 7 7 - -
SIA
Met Tone 940 1,370 320 2,460 2% 110
ong Kong £'000 17 “n 9 53 ! )
apan Met Tons 2,140 3,620 350 300 290 -
£'000 36 57 6 7 7 -
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Table X/9 Cont'd

e my e N oy e
OTOOTIN i) (».K:h et

NESEEED 04 & 0) LANEIETE GRS TMF RIS

1764 19ty 1967 19648
g Mot Tona 14,110 12,900 17,610 15,700
Hilaysda est 000 517 360 31 35
. * Meanne -~ - -
“abeh .&::O&;n.. - - _10
R Metl Tons 12¢ 1% 510 160
Sarawuk £1000 4 5 13 5
S Met Tons 7,000 6,890 5,010 730
3ingapore £1000 18, 37 28 2l
& ‘oS - 0 -
Yietnam Rep M‘Z,to'é:" . l\f.") - 7;2
TALe for AB Mt Tons 2hy 290 27,00 25,890 17,930
I‘JF-Y:':P-ICA
M. ‘1" = - -
Trinidad & Tobago “‘:f’o:f“ i 3 119) "‘1’
> - - 3
norrL” for America szoggns - - ‘.12 ‘.?
, . 6,000 U9.,)70 540,690
GRAND TOTALS 13476 1072 ’

e e oot

15,509

- Informstion not avail:ble,

Source:- JFAO Trade Return, Nome.
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GOGONUD 3 AKE

Prices cif Europcan Ports

4 _and decimals psr mutrie ton
‘_-Wr

Coconut round- Cotton~
Cake Hut Cace | Ueed Cake

1960 | 2849 354 29.0
1961 B B R 28.3
1962 3644 32.0
1963 3840 3245
1964 59.2
1965 43¢
1966 39.6
1967 , 40,40
1968 Liye2
1969 | 4640
1970

Souroeat~ COCONUY SITVATION Noy 23 wnd 2
FAD ROME 7

Produotion Yparbook;1970 “AO Rome
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