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Many distinguished authors have written extensively on the
remarkable growth in world cashew nut consumption in recent
years and on the implications of this increasing demand for
actual and potential produrers in tropical countries with

the very significant opportunities for foreign exchange
eamings which this growing market provides. It has also
been fully reported and is well known that whilst with correct
climatic conditions the cashew is an easy crop to grow, it

is a relatively difficult nut to process in commercial
quantities. Contamination of the edible kernel either by
cashew nut shell liquid or by the tannin contained in the
testa would render the product practically worthless, whilst a
very high premium in consumer acceptabilitv, and consequently
price, is placed on the obtain’ng of kernels tha' are whole,

undamaged and free ot discolouting or blemish.

Cashew nut kernels of the highest quality have been for many
years produced in India by hand processors. Attempts to
reproduce the Indian type of processing operation in other
countries have however beer largely unsuccessful due in part to
the relatively high labour cost, hut perhaps more importantly to
the difficulty of emul ating elsewhere the very high levels of
manual dexterity which the Indian workers have built up over
generations of tradition and experience. In general therefore
the economic viabdbility of hand process plants in other countries
has been questionable.

In view of the above, the need for reliable mechanical equipment

for cashew nut processing has long been recognised by producers,




by equipwent supplicors ard by @ twiker of narieanl and inter-
national bodies whose work is (oncerned with the promotion and
development of important food crops, particularly in developing
countries, A minher of upirs bave heen developed but have
generally heen unsuccessfy? either because the required quality
and consistency ol finished rroduct could not be achieved, or
because rhe equipment itsel® was over sophisticated, prone to
frequent breukdown and rot suited to continuous operation in
tropical conditione. Indeed there had until vevry recently been
only one commercially aveilable rang» of machinery put into use
in more than oae location and even rhis equipmert has so far only
been put into commeceial use ir large installations processing
10,900 tons of nuts pet annuu or more, where the size of the
factory warrants tha employment of the not inconsiderable nunbers
of skilled technical stalf which the sophistication of the
equipment makes necessary.

As Mr. Coward has cxplained in his paper the object of the research
carried out by the Tropical ?roducts lnstitute was to design a
Plant vhich would be aconomic on a low tounage throughput which
could *e readily onerated by r latively unskille- indigenous
labour.  The exteal .o wiia. vads Gujective was uchieved is
indicated by the excelleat results achieved by the first pilot
installation in Kenya, the output from which has for ovar two years
been success Fui ly soid on the U.S. martket and by the even better

results now being obtained from the first two installations in
Mozambique.

Sturtevant Eagiveeving Company Limited muada arrangements with the
Tropreal Products Institute for the commercial wanufacture of the
equipment that hid been deve loped ac the beginning of 1970, and

in conjunction with T.P.1. staff at onre embarked on a further

development propramnme in order to be able to market units in which
full advantage would be taken of the lossons learnt during the
early proving trials, and which would he completely reliable in
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operati m for 16 hours a day o' even wore. Furt’ er work had to
be done botk on a laborartory basis and ju Lhe ficiu to build up
the necessary experimental dats relating to operating ronditions
for nuts from different arcas, which in turn influenced certain
aspects of the plant design. As shown bty m example in Mr.
Coward's paperql,-/process iR requirements cun vary very considerably
for nuts grown only a few hoadred miles apart.  Full account had
therefore to be taken in the design of the plant and in the

operating specification to¢ zneure that wuts from any area or region

cotld be treated succeenfuily. The result is a line of equipment
in regular serius production which has been fully proved under
the most asiduous warking conditions ard which can be shown to

have outstanding advantages for large and small nroduycer alike.

A study of the main cashew nut growing areas of the warld shows
that cashew aut processing requirements exist at two quite
distinct levels. in & very few countries, probably limited to
Mozambique, Indig and funzania, very large crops are available
amouvnting to tens or even hundreds of thousands of tons per annum
and processing indusiries a o well eslablishe? with a number of
large individual wnire acooime nr for a sipnificant proportion of
the crop. 1In other aroas right romd tle Equatorial belt crops

4t present available range from a fow hundred o a few thous and

tons and in very {¢w other countries is the total national crop
large enough to feed a single one of the large factory units in
operation in Mozambique or Tanzania, ever if it were economically
or socially desirable for production to be concentrated in this way.
In view of the increasing importance oi the cashew on world markets
however a number of countries that are at present only minor
producers have put substantial planting programmes in hand and can
eXpect the available harvest to multiply accordingly over the

next decade. It is therefore of considerable importance that any
equipment that might be installed at an early stage in their
industry's development when the productive capacity is low, should
be capable of logical and economical extension to keep pace with

the increased throughput required. Further research was therefore

L See IN/WC.88/16,




carried out ¢o deiermine whether a wit that was originally designed
as a village plane coula be offured Su a o1 th~t would make it
equally suitable and ecwmomic whon built ap step by step to a

large installation capable of Jualing with [0,000 tons of nuts per
anmum or worc.  The invecticarions carried out have shown that

this progression is indecd possible and plans are already well
advanced for the neogressive expansion of an existing 2,500 ton
per annur facility to a leve: of 10.000 tons per amum and elsewhere
a project bas been apuroved for expansion over a five-ycar period

trom 600 ton: to 209 tong,

Whilst in the future further pieces of equipment may well come on
tc the watket «fiering comparable facilities it appcars reasonable
to ciaim that there is at present oo ntiiet vrocessing plant
available that otfers such Lmpertant advaniages to a producer
entering the market inr the first time, or to the established
producer plamning = steuady inrrease in his activity. The capital
cost of the cquipment per com of Lurs procassed is remarkably low
which, quite parc from thn initial investment advantage, reduces
the staonding charges of the eperation to a very modest level and
weans chat fluctuations in crop as may be caused by changing
weather :onditioas {rowm one sea M to another can e accepted

without serious loss o3 economic viabilicy.

As has been described by Mr. Cowsrd in his paper pre-treatment of
the cashew nut by scaking and humidification before roasting is

of very great importance j: the hest comhbination of total kernel
yield, whole kernel vield and kernet quality is to bLe achieved.
Cousiderable attention in tne design of the plant was therefore paid
to the tremslatior ¢f a known technical requirement into soaking
and himidifying . quioment which weuld, with a minimum of training
and'supervision. lead unskilled operators through a reasonably
foolproof precessing Sequence.  The precise configuration of the
humiditying and soak ing eaquipment varjes according to the phvsical
charictecistics >f the nuts o Le processed and the cize of the

plant but all units supplied are designad with the common ohjective




of ensuring that nuts entering the roaster are consistent in
moisture content.

Considerable thought was iven . “i4e deslgn oi the giant to
minimiging operating costs and, tn make it suitiple for
installation in rural as well as in ueban aress, to make it so far
38 possible independent . f outsidn supplics of fucl and power,

All process heat requirements arc met by cashew aut ghell fivod
furnaces and if mains elactricity is neg availaile, sufticient
power for a 1,200 ton Per oaonum unit can be Supplied by a small

diesel generator.

ln the further development and preparation of the T.P.T. plant

for regular rerijes production Sturtevant retained the priuciple of
8 relatively smal] decorticating unit since ‘he advantazes this
gives in operating flexibijity were calenlated far to outweigh the
possible theoretical ddvantages of Jargar units. The basic
decorticator with a raw nut capacicy of 600 te 700 1bs per hour was
already shown t. he aighly efficient, Because of its limited
size it allows production to be expaaded ip €asy stages with no
practical limit to the ultimate size of the total installacion.
Particularly on Targe and madi meo? 20g maltifle vmirs, which would
normally work on a two- or even tl ee~ghift hasis, routine repair
and maintenance vork caa be carried out wjth only a minimal
reduction in the total production capanity of the plant, and
Production can be continued economically and profitably on occasions
when supplies of raw nuts are tewporarily limited. To give an
example of what this might mean in practice let us take an
installation with g total throughput of 6,000 tons of raw nuts per
annum, working 16 hours a day, five days a week. Using the
Sturtevant equipment five unics would be required to give this
capacity. If a8 a result of crop fluctnations the available nut
supply should in a particular seascn fall to 4,000 or 5,000 tons
the plant operator would have the option of reducing the number of
hours worked on all plarts, or of closing down one line completely

and maintaining the remainder in full operation at maximum efficiency.
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Tf on the contrary the availabli crep should cxcee . the normal
level additional hours could be worked throughout the factory or
on one or two iinus only. By contrast a single unit. designed to
operate most efficiently at sav 3,000 1lhs of uuts per hour is
likely to prove seriously wnceonomic when operated at much below

its rated capacity.

[a all the literature nn cashew nut prccessing oroat importance

has guite correctly been placed on the obtataing of a high
percentage of whole undamased keracls.  Fairly obvinusly however,
though this is not always cxpliciriy stated, the only important
statistic is that relating to the percentage of whole kernels finally
racked for shipuwent,  Apparent whole kernels yields at intermediate
stages of che process whilst perhaps of acadewmic interest are of
litrle practical importance if spparently good resulcs are not

confirmed by the finusl count when all operatrions are complete.

Rusults obtained from n wide variety of iastallations, both manual
and mechanical, throughout the world indicate a wide divergence

in whole kerne] yirelds obtained, raugiag itroam 407 or less in certain
inexperienced han! pr -ess inc' +'larions to 607 ‘n rhe best managed
wits, vhether manual o meckanical.,  The fact that even in the
bast plauts the yield obtained fulls so {ar short of what one might
imagine te be the theoretical waximum achievement of 1002 requires
careful examinarion. it is clear tnat breakage occurs principally
either during decorcication or dutring peeling. If acrupulous
attention is given to both these processes, therefore, yields
appreaching 1007 stinuid surely be obtainable. Careful laboratory
examination of large guantities of nuts from various locations
reveals however that this is not the case since it can be shown

that significant percentages of kernels are already split inside the
shell so that even with the most careful decortication the two

halves must separate when shell and testa are removed.  In practice

whatevar decorticacios system is used some further damage to the

kernel inside the testa will from time to time nccur which will

becone apparent as soon as the testa is taken away. Probably the
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most important factor in reducing damage at decortication is pre-
treatment of the raw gut which, as describeg by Mr. Coward, has as
irs main objective the humidification of the kerpe! in order to
make it less brittle. Unfortunately however no successful means
of testa removal has yet heer found which does not invoive drying
of the kernel which again reduces it to a very brittle state and it
is in this condition that the min damage ocrurs. Further losses
are of course occasioned hy varying degrees of rain and insect
damige and by immature nuts contained in the original count.
Unfortunately theso frequently accomt for up to 107 of the raw nut
supply and in comparing apparent yields at intermediate stages of
the proceas it is obviously of importance to know at what stage
these have buen removed. The extent to which undecstandable
confusion may arise from false comparisons is indicated by one large
processing unit claiming over 907 wholes at decortication but
frequently achieving less than 507 ar packing, compared with another
showing only 75% to 807 wholes at decortication but achieving
consistently 557 to 60% at the ead of the process.

It is generally accepred that decortication, that is the removal

of the leathery outer shell of the cashew nut with its toxic oil
content, is the most critical pa t of the processir ; operaticn in
view of the threefold hazards that exist if it is done incorrectly:
acute dermatitis for the operators, physical damage by breakage

or scorching to the kernels and C.N.S.L. contamination of the kernel.
The very ample evidence available both from the two years of
operation of the pilot installation in Kenya and from the production
units now in full commercial operation in Mozambique show that these
hazards have been overcome by the Sturtevant/TPT plant.

The peeling and grading operations which are necessary before the
kernels can be offered for sale present no such hazardr and with
normal supervision, and a modicum of good housckeeping, can be

carried out either entirely by hand or with more or less mechanical

assistance depending on the requirements of the processor and the
availability, suitability and cost of local labour,




in certain aresas voelad vessous wake 1t jmporrant that any new or
erxpanded tndustry »houid within reassn srovide o wasimum of Tocal
emp loyrent . Under the - civew @ aees toans of wo oo rs, either
male or femaie, can readily be enweyed ond quickiy trained to
carry out by hand the reuova: vi the rowaining fragments of testa
adhering to the kermel ang che wrading and sertiag of the

kernels by size and quaiity. Tnger these ciroumstances no further

capital covipment of any consequence 8 required.

Ahere ciToumstances warrant it however further equipmect can be

—

rovided that will remcve automatically up to 80T of the testa,

v,

leavine only & very smali amount for final uand peeling and will

CcAaTry ouf autsmat. cally rhe bulk ot the scorting and gradiing

b

cperations.  The lacter in particular is expensive and re!atively
complicated and should in our view not be contemplated until a
plant has reacied a sufficieur size to justiiy the employment of
rhe zkilled rochnical personinl that wouid be required for it

epergtion, servicing and maintenanoe,

The long tom coonoiie viabiliety of the cashew nut processing
iadustry seems well aseure d. the wortd price for cashews has with
enly oo [loctuations increaase ] steadily throughout thie 1ast
decade and with demand steadily risiapg there seeoms oo reason to

heiieve that nreseat prices in res! noney terms will not at least

he maint-iined. Pven with roaw cashew prices as high as US $170
per tun the Seereevan /TP plant has been shown te bhe highly
proficable, an importane foreion exriinge earne T aud a means of
bringiae erplovment and crainios in basic tochnical skills to a
rural pecple, Tts dewelopmoet to the stape where it 13 now fully
proven, tried, rested and available on werld markets cun properly
be resacled 2 an outstrnding example of successful cooperation

he tweon {ovornment and privaete indestry,
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SUMMARY

CASHEW NUT PROCESSING FROM VILLAGE INDUSTRY
TO_INDUSTRIAL COMPLEX

by
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M.J.D. Bown
Chief Executive
Sturtevant Fngineering Co. Ltd.
London, England

Corrigendum

Pge 2, para. g

Replace witl the following:

'"Yield of whole kernels at the final stage of the process is an
important factor in economic production. In some factories this

is as low as 40% but with the Sturtevant /®PI plant yields of 5%

to 60% and even better have consistently been achieved. At
intermediate processing stages, 'yield!' figures are of largely
academic interest, since under varying conditions, the contribution
to breakage of raw nut quality, humidity and insect attack should
be counted along with breakage due to process conditiong."




-

Mistr  LIHITED
TR/G. /18 /SULIARY
19 Augist 1971

United Nations Industrial Deveicpment Organization ORTGT AL ®IGLISH

|REPPVE E¥ A

Expert sroup meeting on srosessing
selected trcpical fruiis -ud vegeta..lc.
for export to rremiurm muriets

Salvader, dahia, 3razil, 29 to 22 October 137]

SUMTLRY

CiSIT "UT PROCTSS ™1 FRCY VILTLAGE 140USTRY

OGNSR o

y

- SO
el Blecitive
Sturterant ngineering Co . Ltd,
tondon, Inglind

orld cashew nut comsumption is inireacing, Yo the financial benefit of

the tropical areas where the crop is grown. “owever, the market demands nuts

of such hiel qvality that processing presents considerauvle probleins in ensuring

an coreptavie orodust 1n the face of possitle kernel contarinstion ~nd brea-age.
n Trhie, due to the vailability of Jow cost and traditionally s©illful

Lrbewry wushew nute re procecsed nmnally on o more erononic bosis than 1o
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2Chieved elsewhcre. A mech iic 1 osyston fap pProcessiny hov long been sought
in ~re~s where thesc Irbour corditicn: ~re not mety, the requirement being fHr
By relicble low en.t cqulpme nt tnt1il recontly thie weg Lot ~rveilabile

The simple mech nicn] {iont dosiorncd Poothe LT epd mrnufectured by
Sturtev-nt Enginecring ro. Ltd,, “-

B ncen sueesf L1 Froved in both Kenyn~
Productior expericnec, f1eld

demonstrote the FULt-Lility of 1y Pont e widely VOrying:

ind Mezambique, work ~nd lebor~topy testing -1

This plant is derigred Loty pop Teerttion cr oo osingele it (600 tons Per ye-r)
*nd 28 2 modul-r gyetom FEIMITHLs crore 5f 10,000 tane rop < AT Or more to te
Processed in one retory, I s fherefore - gyt to

with sm-11 op FLOWLIA " CoBngy crops - 4o thote with VeTY Lorge crghow prtentin]
(Moz"mb.ique ¢r Tnzonic ), -nd ite oW eepdito] ooy miritives the pigke crused by
Sersonsl fluctu: tions In orop iclde g SNLn the e

equipmont might Feriowly hrropg SRR IS SRR S AR RN Dslen of the plent Allows

o mrre scrnisticated

for foolproof Sperntion by unski!le l I -bogy g mizir -l depe ndence orn extern-l
fucl or prwer supply.

Production unjts W1th pedat iy 'y sm-1) thr':uyhput, built up in multiples
intn insto1l-~tiops hondline Sveral o thous-nd tor. of nitte pop ~hnuw., ollow downe

“Tfective mepe than - fraction of

time for -4 justmont o TAntinenec without

tot-1 output,.,

Yield of who!.. ornels -t oth tia-, strgc 1e op importont frctor in
economic productinr. ~pg range from 407 to 0

st~ges 'yicld! figurcs ~pre of iarecly “erdemic intepest
X s ’

« 4u intcrmedirte Pr-cessing

#ince under verying
conditions, the ¢ontritution te breskeg  of pay nut quoliity, humidity and insact
~tteck should b counted ~lone with bresk ~ae due t- process conditions,

The Sturte‘;ﬁ.'ﬁnt/’I’PI Pl nt is proved to minimise inc throe chicf proLlems
rent in tha deccortic-tion brecess, ¢.g. the hi“lth ha

crused dormetit is, |

inhc

zord to operators
represcnted by CNSL-

<cerncel Lpe “Krge
by CNSL.

~nd kernel cont ~min~tion

Peeling »nd groding, aithor

Unskilled labour € eRflly be utiligeq for this

possible ty remove up to 804 of the tagt

nAnusl op mcchonie-l, prcsents fower problems.

sperntion ~lthough it ig

o by mech-nica meeons,

Crshew orep e *nditiong,

the reguirementg of rrerg
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C-.shew nut Erocossting ~ppeors iner ~s1ngly vi-pl, The Sturtev-nt/rey
Plont hrs been showrn to be highly profit-hic, forcigr cxch nee c~rner ~y woll
°s highly cduc-tion~1 in L-sic mechanic- ] cskills
is 2 fino exrmric of co-oporstion cotween governm ot ~nd private industry,
4

It auccescful development









