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CHAPTER 1

INTRODUCTION

The cashew tree, native to Brazil, was introducedMibzambique and then India in the sixteenth centy the
Portuguese, as a means of controlling coastal@roltiwas spread within these countries with tideod elephants that
ate the bright cashew fruit along with the attachatl The nut was too hard to digest and was ktpelled with the
droppings. It was not until the nineteenth centbhat plantations were developed and the tree thexad to a number of
other countries in Africa, Asia and Latin America.

Cashew processing, using manual techniques, wagdtia India in the first half of the twentiethrtary. It was
exported from there to the wealthy western markgsticularly the United States. In the 1960s, sofnthne producing
countries in East Africa began to process nuts dtinaly rather than sending them to India for msing. This
allowed them to benefit from the sale of both psseel nuts and the extracted cashew nut shell liquid

1.1 The importance of cashew

Cashew is held with great esteem in many customsalures. Its value can be estimated from a queshat appeared
on the household census in Mozambique that askethehthe house owned any cashew trees.

Cashew is known by many names. In Mozambique, thedvde tribe refer to it as the "Devil's Nut". dtaffered at
wedding ceremonies as a token of fertility andoissidered by many to have aphrodisiac properties.chshew tree and
its products are known by the following names imeotparts of the world:

Portuguese caju, cajueiro, pe de caju, castanbajdemaca de caju
French cajou, acajou, ancardier, noix de cajou,/peme cajou, amande de cajou
English cashew, cashew tree, cashew nut, cashde, apghew kernel
Spanish maranon, nuez de maranon

Hindi cadju

Sinhalese cadju

Italian anacardio, noce d'anacardio, mandorladadac

Dutch acajou, kashu

German acajuban, kashunuss

Swahili mkanju, korosho

Somali bibbo, bibs

Indonesian jambu mente, jambu mete

Source: Andrighettét al, (1989).

6 sur 70 2006-06-25 17:1



cashew

7 sur 70

http://www.fao.org/ag/ags/agsi/Cashew/Cashew

The cashew industry ranks third in the world pradurcof edible nuts with world production in 2000adout 2 million
tonnes of nuts-in-shell and an estimated valuex@ess of US$2 billion. India and Brazil are the enajashew exporters,
with 60 percent and 31 percent respectively of @varlarket share. The major importers are the UnBtates (55
percent), the Netherlands (ten percent), Germaeye(s percent), Japan (five percent) and the Urkieddom (five
percent).

Cashew kernels are ranked as either the secomirdmtost expensive nut traded in the United Stailscadamia nuts
are priced higher and pecan nuts can be more cdgtig harvest is poor. Cashew nuts have a vegdlidished market in
the United States with a great variety of usesaiRptices range from about US$4 to 11 per poun8§®to 23 per kg)
depending on the size of nut and the packaging.

The extensive market connections of exporters fBvazil and India make it difficult for the smallexporters to make
gains in the United States market. Importers mayepate the low prices offered by small suppliéng;, the lack of
reliability in quality tends to make them favouetlarger, more reputable suppliers (The Clippe®4).9

1.2 Cashew products

Three main cashew products are traded on the attenmal market: raw nuts, cashew kernels and cashewhell liquid
(CNSL). A fourth product, the cashew apple is gatgprocessed and consumed locally.

The raw cashew nut is the main commercial prodiitieocashew tree, though yields of the casheweag@ eight to ten
times the weight of the raw nuts. Raw nuts areeeidxported or processed prior to export. Procgssirthe raw nuts
releases the by-product CNSL that has industridlrardicinal applications. The skin of the nut ighhin tannins and
can be recovered and used in the tanning of hidesfruit of the cashew tree that surrounds theddezan be made into
a juice with a high vitamin C content and fermerttedive a high proof spirit.

1.2.1 Cashew kernels

It is estimated that 60 percent of cashew kernelcansumed in the form of snacks while the remgidiO percent are
included in confectionery. The cashew competeshandame market as other edible nuts including alisiohazels,

walnuts, pecans, macadamias, pistachios and pedingee has recently been a considerable risermadd for edible

nuts by consumers interested in quality and hesdffects of food. The breakfast cereal, health fealhds and baked
goods markets are all expanding markets for castusy

One major factor that affects the consumption sheav kernels in world markets is competition frotheo tree nuts.
The major importers in developed countries conttheir requirement for the whole year based ondales from
previous years. If prices of a commodity fluctuater a wide range, they will not want to tradehattitem for fear of
incurring heavy losses. Since cashew cultivatiomoisorganized on a plantation scale in most pripducountries, year
to year variation in crop yield is a regular featuesulting in wide price fluctuations for cashearrels. On the other
hand, almonds and pistachios are grown in vengelafgntations in the United States and thus thaegp are steady year
after year (Nayar, 1995).

1.2.2 Cashew nut shell liquid

Cashew nut processing allows for the developmeraindamportant by-product, which can increase idegidvalue. The
liquid inside the shell (CNSL) represents 15 peradrithe gross weight and has some attractive plessiedicinal and
industrial uses. CNSL is one of the few naturain®shat is highly heat resistant and is used akimg systems and in
paint manufacture. It contains a compound knowarasardium, which is used to treat dermatological disordétse
main markets for CNSL are the United States, th@ji@an Union (mainly the United Kingdom), Japan #redRepublic
of Korea. Together these account for over ninetggr of world trade, most of which is suppliedibglia and Brazil.

1.3 Processing

Traditionally the various processing operationsemeerformed manually by experienced semi-skilledkers. This is
still the case in India, which is the world' s lesg producer of cashew kernels. Since the 1960musamechanized
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pieces of equipment have been developed and aréaldeain several countries. The processes thake Hasen
mechanized are roasting, cashew nut shell liquichetiton and shelling. For the most part, the dleguof raw materials
and sizing and kernel grading have remained labmensive manual operations.

There are significant differences in investmentumegnents, labour skills, health requirements anels of efficiency
between the Indian manual technology and the mediufarge-scale mechanical and semi-mechanicalatipas. In
general the Indian processing system involves lomggstment and variable costs and achieves fatgrefficiency in
terms of kernel material yield and the proportidérvbole kernels extracted. However this system iregudarge numbers
of experienced workers who work at unhealthy levaflsexposure to CNSL. The mechanized systems ane mo
vulnerable to breakdown due to shortage of spams,paquire large volumes of nuts for efficieneogtion and operate
well below manufacture specifications when strigding and sizing activities are not in place ptmshelling (Jaffee
and Morton, 1995).

1.4 Opportunities for small-scale processors

Cashew processing is a very competitive but alsotentially lucrative activity that can and shoble exploited by more
small-scale processors. African countries thatimréhe process of re-building their local cashewcessing industry
would be well advised to follow the Indian exampfesmall scale, mainly manual processing operations

There are several good reasons why small-scaleipeosl and processors should get involved in caghegessing,
including the following:

e Cashew kernels are a high value luxury commoditi wales growing steadily at an annual rate ofrs@escent,
with every expectation that the market will remstirong.

e There is substantial potential to exploit cashewplpducts, such as cashew butter, from broken QNSL for
industrial and medicinal purposes and the juicthefcashew apple that can be processed further.

e Cashew is a good crop for smallholder farmers. bzdnbique cashew is considered by smallholder fartoebe
one of their most lucrative crops. It requires faputs and harvesting does not coincide with pahklr demands
for other food crops (Hanlon, 2000).

Thus cashew has the potential to increase the iesavh poor producers, to create employment oppitiganduring
harvesting and processing and to increase exports.

However, as with all small-scale processing openati cashew processing is not without risk or oisl. In order for
the small-scale processor to succeed, there am@drceonstraints, which also need to be considered:

e Cashew production is very weather dependent solysigppariable. World prices, although stable oerage, are
highly volatile in the short term.

e Luxury goods must be of high quality. In order tompete directly in the world market, a high levektandards,
branding and marketing are required.

o Exploitation of by-products requires new technologhkiich may be expensive or difficult to obtain.

¢ Production volumes must be sufficient to ensurersistent supply of raw material.

These constraints are not, however, insurmount&ita good committed support from local governmeirtgoduction
of policies that favour rather than hinder the d$rsehle entrepreneur and back-up from relevant |dpugent
organizations, cashew processing can be an atteaantid viable option for the small-scale processor.

1.5 The way ahead

Small-scale producers and processors need to isktatdre direct relationships with the Europeardfowlustry, which
packs and markets cashew nuts. At the moment, dhlel wurchasing circuits are dominated by middlenteokers and
wholesalers who control prices, quality requirersemaind the volumes sold (Partnership, 1995). Devedop
organizations can be instrumental in bridging thp getween the small-scale processor and the himer helping the
former to succeed. They can offer a range of sug@ovices, including the following:

e training in quality assurance and control,

e providing information on available equipment ancchiaery,
e advice on standards and export legislation,

e providing information on packaging,
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e providing access to packaging materials and suggplie
e advice on marketing.

One area that deserves special attention is thelafament of value-added products for export. Magtoets are in the
form of plain kernels in bulk, which are importeg large wholesalers in the consuming countries.s€hare then
re-packaged, either as they are, or after roastirysalting and sold to retailers. Opportunitieistefor processors to
penetrate these markets, however, they are frawght difficulties, such as pricing and competitifiom existing

products. The key to opening up new markets or rdipg the existing ones is to supply the best tpalioducts at
competitive and steady prices. Particular attentioproviding goods of consistently high qualityital and cannot be
over-stressed. This requires inputs from varioagestolders in the food processing chain and isnacgethat can be
provided by government and non government orgabpizainterested in supporting the small-scale foagtessor.

This bulletin gives a general overview of casheadpiction, with a detailed section on cashew proogsé# is suitable
for smallholder farmers, small-scale processorsdmalopment professionals who wish to support ldgveent of the
cashew processing sector. Considerable emphagikgéed on processing operations, particularly far small and
medium-scale processor. This bulletin also containemprehensive list of organizations and resopecsons involved
in cashew processing and a selection of supplieish@anufacturers of cashew processing equipmert.bitiliography
section contains an assortment of relevant liteeatat the reader should find interesting andulsef

CHAPTER 2

CASHEW PRODUCTION

2.1 Botanical characteristics

The cashew treednacardium occidentale L., belongs to thé\nacardiaceae family of plants, which also includes the
mango, the pistachio and the poison ivy. The tsemative to Brazil, but has spread to other pdrtsopical South and
Central America, Mexico and the West Indies. In1680s, Portuguese traders introduced the caskevirtto India and
Africa to prevent soil erosion. It is now widelyltwated for its nuts and other products in thestakregions of South
Africa, Madagascar and Tanzania and in South Asa) Sri Lanka to the Philippines.

The cashew tree is a tropical evergreen, resistbatitought, unexacting as to soil (although it prefdeep, sandy soil),
which grows up to 12 metres high and has a symoadtspread of up to approximately 25 metres. Itlbathery oval
leaves. Reddish flowers grow in clusters and tteg-phaped fruits, referred to as cashew applesgdrer yellowish in
colour. At the end of each fruit is a kidney-shapedry, the nut, with a hard double shell (FiguyeBetween the shell
and nut is black caustic oil, which is difficult temove and can be used in varnishes and plastics.

The cashew tree grows with a minimum of attentiod & easily cultivated. It is usually found fromaslevel to an
altitude of 1 000 metres (3 000 feet), in regiorihannual rainfall as low as 500 mm (20 inches) as high as 3 750
mm (150 inches). For maximum productivity, good aoid adequate moisture are essential. Optimumitonslinclude
an annual rainfall of at least 889 mm (B8hes) and not more than 3 048 mm (120 inches).tig¢e has an extensive
root system, which helps it to tolerate a wide mn§moisture levels and soil types, but commenaiabuction is only
advisable in well-drained, sandy loam or red sditee cashew tree can flourish in the sand of ogearcies, but it grows
poorly in heavy clay or limestone.

Most cashew trees start bearing fruit in the tlirdourth year and are likely to reach their matyiedd by the seventh
year if conditions are favourable. The averagedyal nuts of a mature tree is in the range of 1Xokg per annum.
Although the cashew tree is capable of living fOrté 60 years, most trees produce nuts for abotd 28 years.

2.1.1 Varieties

Cashew seedlings present great variation in grdwathit, quality of crop and yield. The tree crosflipates freely and
this has further contributed to high variabilityh@lugh there are as yet very few named varietiesaghew trees.
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Generally a distinction is made only between theitle yellow or red cashew apples. Tests have indicéhat very large
nuts usually have inferior kernels, low density aholw germination (Caribbean Technological ConsulyaServices
Network, 1993).

2.2 Agricultural practices, propagation and culture

2.2.3 Sowing

The cashew tree is usually grown from seeds plaaedtly in the field, since seedlings do not taaat well due to

their delicate root system. Seed nuts should betighly dry, clean and free from insect or fung#ek. Seeds should
be stored until the next rainy season before threyptanted in the field, unless irrigation facégi are available, or
seedlings are raised in polythene bags in a numsbeye water is available. After a few months, esonuts gradually
lose their germination capacity.

Seeds should be water tested prior to plantingettiost sink should be chosen as they have a higless rate and tend
to germinate quickly. Seeds should be planteddspdh of about 5 cm. The maximum depth at whickeadshould be
sown is about 10 cm, depending on the soil conuitidwo or three seeds should be planted togettesn end up, at a
slight incline and covered with 5 to 8 cm of s@ermination usually takes place in 15 to 20 dagspagh seeds of low
density (i.e. those that float in water) may regus long as eight weeks to germinate. Using sefeuigh density, from
selected trees, considerably increases the chhatsdme of the seeds at one site will perform.Wello months after
sprouting, the two weakest seedlings should be vethdrom the site, leaving only the strongest omegitow. By
planting more than one seed, the occurrence of igagpglantation is reduced (Ohler, 1979).

In orchard practice, pits measuring from 30 cm ¢80" 30 cm to 60 cm ~ 60 cm ~ 60 cm are dug afiddeveather for
a month or two. They are then filled with soil, wihihas been mixed with rotting manure about twoksdgefore
seeding. In loose soils of sufficient fertility,ethfoot system of the seedlings develops so quittidy, when growing
naturally, root lengths would exceed the size efglanting hole within a few months and thereforeptimum growing
conditions planting holes are not essential.

Advantages of sowing

e The plant can develop its root system and espgdiglfoot tap quickly.
e |tis the cheapest method of planting.
e |tis the quickest method of planting as one peisan plant 400 to 500 sites each day.

Disadvantages of sowing

e Lower rate of germination.

e Danger of serious damage by animals.

e |Less opportunity for selection of seedlings thammplanting seedlings that are raised in plastysa the
nursery.

2.2.4 Seasonal planting

Cashew seeds should be sown or planted duringathg season in areas that lack irrigation fac#iti€he best time for
planting is during periods of regular rainfall, gt the soil does not dry out again. If the soiksl out before the
germinated seeds have become securely rooted,ntlagydie. The advantage of early planting is thagives the
seedlings more time to develop before the onstteofiry season.

In climates with irregular rainfall and short raisgasons, the risk of germinated seedlings dryingan be reduced by
pre-soaking the seeds before planting, deep so@ing 10 cm) and covering the site with mulchingtenal to reduce
evaporation. The mulching material should be cédlse$elected and any weeds with mature seeds shsutdmoved.

2.2.5 Raising seedlings in a nursery

Where it is necessary to raise seedlings in a nyree seeds should be sown in containers of a tiyat can be set in
the ground and readily disintegrate. In Cuba, basikuva-grass arona brava are used and cut away before setting the
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plant into the ground. In Jamaica, it has beendatimat nursery seedlings can be raised in the grama transplanted
with 90 percent success, providing the plant ismakp with a good ball of soil and the top is catloby one third, when
it is put into the field. It is recommended that geedlings be transplanted within a week of emgrdo ensure that the
transplantation is successful (Caribbean Techncéd@onsultancy Services Network, 1993).

Seedlings can also be planted using plastic bagsraainers. The seedlings should be lifted in&rtplanting holes in
the plastic bags, which are then carefully slitwatsharp knife and removed.

2.2.6 Layering
Ground layering

The lowest branches of the cashew tree tend foomathe ground at a distance of several metres ftee trunk. Where
branches touch the ground, spontaneous rootingoe@ay. Covering such branches with soil and keefliegarea moist
encourages rooting, a method which has been uséutia for a long time. However, such layers canbeteasily
transplanted to other places and the shape of #terial tends to produce low trees of spreadingth@be number of
layers that can be obtained in this way is alsoeraiow.

The stem is

girdled to The girdled Aluminium foil or plastic
induce root  stemis covered sheeting is wrapped
formation with damp moss. around the moss and tied
above the cut. at both ends. This cover

is removed 2 to 3 months
after tying or when the
roots can be seen.

Figure 1: Air-layering.

Air-layering

A strip of bark about 0.5 cm wide is removed froither a year-old branch or a pencil-thick shoobfathl cm diameter)
of the current season, at about 20 to 30 cm fragtbwing point. The exposed wood is wrapped witiné to prevent
the bark from growing over it during the healinggess and covered thickly with moist moss, woodisiga or sand. It
is then wrapped securely in a sheet of 100 to Halyg plastic and the ends are tied tightly to tteedh with twine
(Figure 1).
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After 20 to 30 days, callus is formed at the fobth layer and 40 to 50 days later, small rooterge from the callus
tissue. After approximately 75 days, there shoddbtequate root formation (five or more well forrmedts measuring
1.0 to 1.5 cm long) to separate the twig from tiee t The part of the twig below the layer is cubtthalfway through.
One week later, the cut is deepened and a fewldtgrsthe layer can be removed and transplantedpitatstic bags or
other containers and hardened off before plantfrtye layer is separated from the tree in one that,shock will be too
great for it to survive.

The whole process takes about two and a half mpattiough the time varies depending upon the desiothe year
when the layer is being prepared. Layers that avdyzed early in the rainy season have time tdbstethemselves and
develop a large enough root system to survive theeason.

Air-layering has been one of the most successfuhats of vegetative propagation in cashew. The ateth rather

laborious and the cost is relatively high, butdldeantages of obtaining a plantation from highdyied, uniform material
make these costs extremely worthwhile. A large dliaatage of this method, as with all methods oétayg, is the

relatively small number of layers that can be poadliby one tree per year. It is estimated that fooe tree, 80 to 120
successful layers can be obtained. In order tarBtdficient material for a fairly large plantatipthe first generation of
air layers should be grown to maturity and onlynthitgom many trees of the same quality, could sigfit material be
obtained for later plantings.

2.2.7 Approach-grafting or inarching

The technique of approach-grafting is relativelgyelut labour intensive and like air-layering hasé done in the field.

Seedlings to be grown as rootstocks are raisedritamers. Once they are 8 to 9 months old, theycat back to half

their height and kept in grass baskets for a monthe shade until new shoots appear. The baskeplaced by a sheet
of 100-gauge plastic to retain moisture and thellgegis joined to a year old branch of the sanaaditer on a selected
tree as described below.

From the stem of the seedling and from the shotdt which it will be united, strips of bark and inngood, measuring
about 5 to 8 cm in length, are removed (FigureBdjth cut surfaces, which should be of the same, sige bound
together with twine and the join is firmly tied Wwistring, binding the seedling stem and the shugether. In 90 days the
union should be complete and the grafted plantaggplly separated from the parent (Figure 3). Actyst is made half
way through the branch 2 cm below the graft angmélas cut is made in the rootstock 2 cm abovedreft. Seven or
eight days later the cuts are deepened and aftetheer period of four days the severing is congaetAbout 60 percent
take is expected.

Two independent plants
with stems approximately Identical slices of wood and

the same size. For bark (2.5 to 5 cm long) are
example, seedling cut from both stems. The stems
plants in containers are placed closely together.

and established plants.

Figure 2: Inarching.
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The stems are bound

tightly together with ~ After graft union heals, the stock

string, tape or raffia. plantis cut above the union and
the scion is cut below the union.

Figure 3: Inarching.

2.3 Land preparation

Cashew seedlings are very sensitive to competitidh weeds, but in many areas, especially on s@ppand, the

vegetation should not be removed completely befdamting because of the danger of water and wirgien. In

tropical countries with a marked dry season andrevltige rainy season tends to start with torrendimls, the danger of
erosion increases if large areas of land have bleamned.

If the soil is very sandy and subject to strongdsinclearing the land may result in severe windierg which is
virtually impossible to stop. In these areas, #ralshould be cleared in strips, which are perpetali to the direction
of the prevailing winds. Once the cashew trees hiweloped to such an extent that their rows agtiag breaks, the
remaining land can be cleared. Another importaasea for leaving strips of natural vegetation itsure that the
insect population required for pollinating the aastflowers is maintained.

The removal of tree stumps is an expensive buingas@art of the clearing process. The sproutitugngs need to be
slashed each year as they compete with the casbesvdand prevent a good view between the rows.

2.4 Spacing

To promote maximum development and reduce competitir available moisture, it is recommended thatdeedlings
be planted 10 to 15 metres apart. This is considierée the most productive spacing for maturestréae average yield
per hectare will be 700 to 1 000 kg but yields migtthese limits are encountered. However, cashess tare normally
planted more closely, which results in overcrowdamgl they are often intermixed with other treefegitin small

orchards or in the wild.

2.5 Fertilizer use in cashew

Cashew is often grown as a casual crop by smakhdadmers and as a result its fertilizer requinetse@re overlooked.
Also the trees are long standing and are frequemntiwn in soils that are of poor quality. As eaehson passes, the soils
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become more depleted and productivity graduallyies. Yields of trees grown in this way are veryam lower than
the potential that could be gained if fertilizersagpplied.

Experiments have demonstrated that regular applicadf the major plant nutrients (nitrogen, potassi and
phosphorus) is beneficial for healthy trees andeiased cashew yields. In addition, application afnesium to cashew
is beneficial (Fernandopulle, 2000). Two separatetures of fertilizer, based on the combination nitrogen (N),
phosphorus (P) and potassium (K), have been recadedeaccording to the growth stage of the plant.

Young plant mixture

This mixture is recommended for cashew plants flietd planting up to 5 years of age. It contain®X in the ratio of
4:3:2.

For 100 kg of young plant fertilizer, the followingused:

Compound weight (kg)
Urea 38
Rock phosphate 47
Muriate of potash 15

Adult plant mixture
This mixture is recommended for cashew plants fioyears onwards. It contains N:P:K in the ratid &:4.

For 100 kg of adult plant fertilizer, the followirig used:

Compound

weight (kg)
Urea 33.5
Rock phosphate 41
Muriate of potash 25.5

2.5.1 Basal dressing at planting

Each planting hole should be filled with topsoilxetl with young plant mixture and dolomite and ifspible with
organic matter. In a hole that measures 60 cm ¢80 60 cm, 250 kg young plant mixture and 300 lajonite are
required, plus 1 to 2 kg organic manure. The soieimoved from the hole and mixed with the chenfiedilizer. The
hole is then re-filled with the mixture of soil afettilizer. This should take place before the satio allow the soil and
fertilizer time to settle before the seedlings planted. If the seedlings are planted directly iht® fertilizer, the tender
roots may be damaged. To avoid damage, the sesdiimauld be planted at the beginning of the monsodaur to six
days after refilling the hole.

2.5.2 Rate of application of fertilizer

During the early stages of growth, it is betteh# amount is split and applied in two separateslas the end of each
season, to avoid the heavy rains.

Time after transplant

(years) Young plant mixture

(g/plant/year)
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1 200
2 350
3 500
4 650
5 800

After five years of age, the rate of applicatioradfilt mixture varies with the plant yield.

Average yield/plant 5 plant mixture

(ka/plant/year) (kg/plant/year)
<10 1
10to 15 15
15to 20 2.0
>20 2.5

2.5.3 Method of fertilizer application

Fertilizer should only be applied after weeding atehning the base of the individual trees withih ta 2 metre radius,
to avoid the competition for nutrients from weekisthe early years (up to 1.5 year), fertilizer sloiobe broadcast close
to the plant, covering an entire full circle upadalistance of 0.5 m from the base of the plant. fEndizer should be

lightly mixed with the soil. As the plant grows elgl the area should be gradually extended to ré#&cm. Mulching the

fertilized area is encouraged as it is benefithith adult plants, the fertilizer should be broagtda a circular strip (1 to
1.5 m wide) and about 0.5 to 1.0 m away from theehaf the tree. The fertilizer should be lightlyed with the soil.

2.5.4 Frequency and timing of application

Fertilizer should be applied to young plants twacgear at the end of each monsoon rain. It is egpd adult plants
annually at the end of the monsoon rains and bdlimnering. The fertilizer should be applied whée tsoil is moist, at
the end of the monsoon season so as to avoid #wy hains. Application of fertilizer during the dsgason is not
advisable as the nutrients require water to beoblied and absorbed by the roots.

2.6 Diseases

Cashew seedlings can be affected by a numberfefeiiit diseases. The fung@lletotrichum glocosporioides, is one
of the most common pathogens in cashew (Ohler, )19@Bial symptoms show the development of reddisbwn,
shiny, water-soaked lesions, followed by resin ngzut onto the affected parts. As the lesions gtbevaffected shoots
and inflorescences are killed and the leaves becoomapled. The affected nuts and apples decay langkesand the
flowers turn black and fall off. The trees can peayed with various fungicides, including Bordeamixture, to control
the fungus.

Several diseases that result in the terminal twligiag off are grouped under the name "die-back"pink disease"
which is produced byslocosporium. There may be associated pitting of the surfacéhefnut. This serious disease
requires the affected branches to be pruned araegpprwith a 1 percent Bordeaux mixture or otherpeoibased
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fungicides.

Characteristic symptoms of other infections whittack cashew include wilting and withering; thelgeing of the
lower leaves; the seedlings turning pale and shpwiater-soaked girdles of darkened tissue arouadstims; or the
rotting of the underground portion of the stem. Bery mildew may appear on young leaves and inftaeses during
dry weather.

2.7 Pests

Insect pests are a major source of crop loss inaahew-growing areas of the world. More than 6&ciEgs of insects
attack the crop during its different stages of gtovirhese pests include sap-sucking bugs, leaficigeeaterpillars,
beetles, aphids, scales, thrips and some mitey. ddre cause considerable damage to the tree armidhéby bringing
about the death of the floral-flushing shoots,ghdy abortion of young nuts and loss of yield.

The adult weevil, or borer, is dark grey in colamd about 2 cm long. The larva has a curled whitgsiy with wrinkled
skin and dark brown head. The eggs are laid simgdynall holes made by the female in the bark eftthnk or the main
branches of the cashew tree. After hatching, theéatunnel down just beneath the bark, eating#psvood. The grubs
should be removed as soon as they are detecteddaetizey cause gum leakage and will eventuallythkél tree. To
control the borer, all heavily-infested trees skddug¢ cut down and the bark should be cut awayaogd that show signs
of weevil attack. Once the wood has dried out sidfitly, it should be burned, to kill all the remizig larvae and eggs.
Alternatively, the base of the tree can be sprayigid Malathion and the bore holes filled with theay.

The tea mosquito budd€@lopeltis antonii Sign.) is a common pest found in Sri Lanka, caysip to 30 percent loss of
yield. The adults and nymphs of the species feettoder shoots and floral branches, as well aheméveloping nuts
and apples, by piercing and sucking the sap (Ragray2000)Helopeltis populations increase during the rainy season,
reaching a maximum at the end of the rainy seaswhtlae beginning of the dry season. This coincidéh the
emergence of a new flush. Insecticide applicatiooutd be started when the new flush emerges. Theada caused by
Helopdltis is of two types. Primary damage, which is seebras/n lesions surrounding the feeding puncturesses
affected leaves and young shoots to turn browrhewritind die. Secondary damage occurs when theyrarfables are
infected by secondary pathogens and the whole atdiranch dies back or is affected by blight.

Helopeltis can be controlled by chemical spray. Three apiptioa of a 0.1 percent mixture of Carbaryl are negended
at flushing, onset of flowering and the fruitincgasen. However, Carbaryl is indiscriminate and illl other beneficial
insects. Special attention must be paid to therskspray at the onset of flowering, to minimize éfiect of insecticide
on pollinators. The optimum time to spray is betw@®&00 hours and 0800 hours and again between 160G and
1900 hours, when thdelopeltis bug is active.

A copper fungicide or Bordeaux mixture (1 percerah be used to control inflorescence die-back, vimi@y occur.
Helopeltis damage can be limited by careful cultural prasticEhe plantation should be kept weed-free to remov
alternative hosts of the bug. Removal of non-prtidacand diseased branches from the trees allowariproved air
circulation and solar radiation within the crop egy and can then reduce the humidity of the can®his in turn can
reduce the damage caused by the pest.

Thrips are known in many countries to attack cashewes, causing a symptom called "silvery leavébéy suck the
leaf juices and leave a "scorched" area. Heavylkstavill stunt the growth of young plants but cas dontrolled by
spraying with a 0.05 percent solution of Malathion.

The caterpillar of the leaf miner attacks younghfgaby tunnelling through new leaf tissues. Thstfasigns are winding
trails on the leaves. Later the infestation shosvpaches of white blisters. The adult is a tinlyesy-grey moth. The
larvae appear red when they are fully-grown andadr@ut 6 mm long. Affected trees should be sprayid a 0.06
percent solution of "Folidol E.605" (30 ml in 5@déis of water).

A sporadic leaf-eating caterpillar, which has pomas stinging hairs, sometimes occurs in swarmsdafaliates the
cashew tree. It pupates in silky cocoons and thé atbth is large and reddish-brown in colour.

The mealy bug attacks the cashew inflorescencecamitbe controlled by spraying with a 0.06 percentiton of
"Folidol E.605" (30 ml in 50 litres of water). Amgrthe other pests are leaf webbers, flea beetiedersmites and
scales.

Rodents, such as rats, squirrels and porcupinegcmsse serious damage to cashew seedlings, partjcwhen they
emerge above the ground. Cashew apples are someiitaeked by fruit flies. Monkeys are partial fperapples and
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can cause damage to the cashew trees whilst fgré&mirthe fruit. Bats and parrots also eat cashgples.

2.8 Harvesting

The harvesting and processing of cashew is vegulaimtensive. After producing clusters of flowecashews produce
the edible apple and also a nut encased in a sty which is the true cashew fruit. The cashee flowers for two

or three months and fruit mature about two monfter ghe bloom. The cashew nut forms first at thd ef the stem.

Subsequently, the stem swells to form the "appl#! the nut attached externally.

The cashew nut is 2.5 to 4.0 cm (1.0 to 1.5 inchm®) and kidney shaped. Its shell is about 5 mickttwith a soft
leathery outer skin and a thin hard inner skin. Whdly ripe, it falls to the ground. Harvestingrggally involves
collecting the nuts once they have dropped to thary after maturing. Workers scour the area atalctie¢he nut from
the fruit. For the nuts to be easily traced, theéasie under the tree has to be free from weedsonme places, the whole
area under the tree is swept free of dry leaves. Auts are generally collected in baskets or sacishew fruit are
generally left to fall to the ground before beirglected, as this is an indication that the keisehature. If fruit are
picked from the trees, the cashew apple will be,rijut the kernel will still be immature.

The quantity of nuts, which can be harvested, dépempon the yield of the trees. Where many nutddgether, much
less time is required for walking in search of th€mn average, each individual can harvest a maxioius® kg per day.
A very limited number of nuts fall at the beginnio§the production season. A peak in the numbenut$ falling is

gradually attained and production slowly declin&i$hough activities are labour intensive and tinomguming, they are
not heavy and women and children can help.

In very dry climates where the topsoil remains overnight, nuts can be left under the trees foesdweeks without
their quality being affected. However, where hutyidif the air or soil causes moisture and dew fdiona the nuts
should be reaped at least twice a week. This isvapt economical, unless it is carried out on shaddlings with

relatively high labour intensity, as there will ¢ adequate numbers of nuts to harvest sufficjeahtities to achieve
collection levels of 50 kg per day (Ohler, 1979).

Apples to be used for processing into products agham or juices should be picked from the trefreethey fall
naturally. On falling to the ground, apples maydree damaged. Once damaged, the apples may fernwnegeriorate
quite rapidly. The riper the apple, the sweetendisée. It is therefore recommended that the appleicked as it is about
to fall. At this stage the nut is fully-grown fobeut two weeks and is ripe and ready for harvest.

Apples, which are not within reach of the pick&inds, can be harvested using a small basket basached to a ring
at the end of a long stick. Fully ripe apples wibp into the sack when the tree is shaken. Applaishave not matured
completely should be cut off with a small knifeaatied to the stick. The nuts must remain attachébdet apple, since
some juice may be lost on their removal.

The cashew apple will only keep for 24 hours aftéas been picked. Transporting large quantitfespples is difficult
for this reason. When stacked in layers, appleshmast and lose their juice because of the weighbp of them.

2.8.1 Drying of the raw material
Cashew nuts are dried in the sun for two reasons:

e To reduce the moisture content of the nut,
e To mature the seed in the infrared and ultra-vi@gs of the sun.

Cashew nuts should keep for 12 months or more,igedvthat they are dried to moisture content ohejfgercent or
below, packed in sealed polythene bags and storédrudry conditions. The moisture content of cashatg at harvest
is dependent on climatic conditions, moisture contd the soil, on which the nuts have fallen, weggedwth density
under the tree and the time between nut fall amdds& High moisture content may cause deterianagiche kernel due
to mould or bacterial attack or enzyme action. Bgythe nuts immediately after harvesting is esakmtipreserving their
quality, but this process is often neglected.

Sun drying of cashew nuts can be done on speggdlyared drying floors or mats made of bamboo bnpeaves. The
drying areas should be smooth and slightly slopgsmas to allow rainwater to run off. The cashewiayer on the
drying floor should not be thicker than 10 cm, tlaillswing for about 60 kg of nuts per square meftee nuts should be
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constantly raked in order to ensure that theyedkeive the same benefit of the sun's rays andftreréhey are dried
evenly. The nuts should be heaped together andexbue the evenings. If the nuts are heaped whillexarm, they will
continue to dry under the cover of a tarpaulin. Tinés should be checked the following morning teeasin the need
for further drying.

Dried nuts should make a rattling sound when fgllibrying may take between one and three days digpgrpon local
climatic conditions. As soon as the nuts are drgytshould be stored and protected from rain.

2.9 Storage

Technical requirements for storage are dependentvemther conditions. As cashew nuts are usuallglpred in
climates with a long dry season, simple buildingthwoncrete floors and walls and roofs of corregatetal, should
provide adequate storage.

Certain prerequisites must be satisfied to ensafeesorage:

1. a waterproof, dry floor,

2. afirm and secure roof,

3. openings in the wall must be protected in ordevgméwater from entering the room,

4. headroom must be adequate to allow the bags iack $6 be moved around if large quantities are€o b
stored,

. the store should be easily inspected: there musulfecient clearance between the wall and the bags
allow individuals to walk around and check the dbod of the stack,

6. the stack must be placed on a raised wooden piatfiororder to prevent moisture from being dravendr

the floor to the nuts.

ol

2.10 Infestation of harvested nuts

Raw cashew nuts, stored in sacks, sometimes iopgle awaiting shipment and frequently without prtiten from rain,
are subject to infestation through the stem-ends tay go undetected until damage has progresshe faoint of heavy
loss. Infestation also occurs in the shelled keraglarious stages of handling.

2.11 Post harvest handling

The nut is encased in a rock hard shell that tsiafly impossible to penetrate after harvest. beoito extract the nut, the
whole shell is soaked in water, softened by stegraimd carefully air-dried to the final moisture temt (9 percent).
Each nut is hand massaged and cracked via a mpragdss that entails putting the nut against orepshlade and
bringing another blade, which is on a foot powdss@r, through the outer shell. The blade on tlue fever is raised by
an enthusiastic stomp allowing the outer shelkfgasate from the nut. The nut inside is carefultéked out of the outer
shell using a nut pick.

CHAPTER 3

USES OF CASHEW

The cashew tree has been cultivated for food ardiaine for 400 years. Cashews have served nutatjonedicinal and
wartime needs. More recently, they have been usatlé manufacture of adhesives, resins and naitwsatticides.
During World War Il, the cashew tree became higirlged as the source of valuable oil drawn fromghell.
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| Cashew apple

Kernel
Nut sheil

Testa skin

Figure 4: Cross section of a cashew fruit.

The cashew kernel is a rich source of fat (46 p#jcand protein (18 percent) and is a good soufceatzium,

phosphorus and iron. It has a high percentage lgtipsaturated fatty acids, in particular, the etiakfatty acid linoleic

acid. The tart apple is a source of vitamin C, igatcand iron. The bark, leaves, gum and shell hnesad in medicinal
applications. The leaves and bark are commonly tseelieve toothache and sore gums and the buwilgdr extract of
the leaf or bark is used as a mouthwash. A pasbadf ground in water is used in topical applicasidor the cure of
ringworm; in this form it can however act as aitanmt and should not be applied to sensitive skitoehildren. The root
has been used as a purgative. Fibres from thedemrebe used to strengthen fishing lines andametsas folk remedies
for calcium deficiency and intestinal colic, as \ag a vitamin supplement. The water-resistant wisagsed for boats

and ferries, while the resin, in addition to havingustrial uses, is used as an expectorant, coaigiedy and insect
repellent.

3.1 Uses of cashew nut

The cashew nut kernel is constituted of three diffeportions namely the shell, the kernel andatfieering testa (Figure

4). The primary product of cashew nuts is the Kemvhich is the edible portion of the nut and imsomed in three
ways:

e directly by the consumer,
e as roasted and salted nuts,

¢ in confectionery and bakery products, for examiahely chopped kernels are used in the producticeweets, ice
creams, cakes and chocolates, both at home anstiiadly and as paste to spread on bread.

The relative importance of these uses varies frear yo year and country to country, but it is eated that at least 60
percent of cashew kernels are consumed as saltedSeparately packed cashew nuts are a goodgsktiey mainly as

an appetizer to cocktail drinks. Salted cashewsgareof the snack food market. They compete mairitly other nuts,

although chips, salted popcorn and other savouagksncan impinge on the nut market. The price shea nuts is

much higher than the price of peanuts or otherksnao those sales must be based on a strong tafteepce by the
consumer. Cashew nuts are generally considereduaylproduct and an element of their appeal mainliis status.

3.2 Uses of cashew nut shell liquid (CNSL)
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The cashew nut shell contains a viscous and dauidli known as cashew nut shell liquid (CNSL), whis extremely
caustic. It is contained in the thin honeycombtrte between the soft outer skin of the nut ardhidgwrder inner shell.
The CSNL content of the raw nut varies betweenrD2b percent.

Cashewnut shell liquid (CNSL) is an important and vergatndustrial raw material. There are more than ga@nts for

its industrial application, in particular, its uae raw material for phenolic resins and frictionvder for the automotive
industry (brake linings and clutch disks). In drbnake lining compounds, cashew resins are useitleaas &nd may also
be used as binders. In disc pads, the role of vasksn is restricted to the use of friction dusfiler. The advantage of
the cashew resins compared with synthetic phenedios is that they are more economical and prodiszdter material,
which gives a quieter braking action (CTCS, 1993).

CNSL is also used in mouldings, acid-resistant fgaifoundry resins, varnishes, enamels and blaciulers for
decorating vases and as insecticides and fungicldesopical medicine, CNSL has been used in iingateprosy,
elephantiasis, psoriasis, ringworm, warts and corns

Like cashew nuts, CNSL also has an excellent iat@nal market and its imports have reached altd@s$10 million
annually, corresponding to the sale of the rawidigtdowever, the exporting country would earn muebre foreign
currency if manufactured products were exported.

After extracting the CNSL, the cashew nut shells loa burned to provide heat for the decorticatipgration or can be
used in the manufacture of agglomerates. Togetitbrthe testa, it may be used either in the manufaof dyestuff or
to provide durability to hammocks and fishing lines

3.3 Uses of cashew apple

In cashew-producing countries, the nut is only ohthe products enjoyed by the local populatiortse Tashew "apple”
or false fruit is an edible food rich in vitamin £can be dried, canned as a preserve or eaten frem the tree. It can
also be squeezed for fresh juice, which can thefetmeented into cashew wine, which is a very popdtank in West
Africa. In parts of India, it is used to distil ¢eswv liquor referred to afeni. In some parts of South America, local
inhabitants regard the apple, rather than the eutet, as a delicacy. In Brazil, the apple is useghanufacture jams and
soft and alcoholic drinks.

The cashew tree bears a false fruit known as tisbeva apple from which the nut protrudes. The cashpple is
between three and five inches long and has a smsloitiy skin that turns from green to bright redange or yellow in
colour as it matures. It has a pulpy, juicy stroetwvith a pleasant but strong astringent flavour.

The cashew apple is very rich in vitamin C (262 108/ ml of juice) and contains five times more vitar@ than an
orange. A glass of cashew apple juice meets an imdiividual's daily vitamin C (30 mg) requiremeihe cashew apple
is also rich in sugars and contains considerableuats of tannins and minerals, mainly calcium, iaox phosphorous.
Furthermore, the fruit has medicinal propertiess lised for curing scurvy and diarrhoea and éffiective in preventing
cholera. It is applied for the cure of neurologipaln and rheumatism. It is also regarded as &adiass source of energy.

Until recently, the potential of cashew apple hatllveen investigated due to its highly astringewt acrid taste which is
believed to originate in the waxy layer of the saird which causes tongue and throat irritatiorr &#ing. Cashew fruit
can be made suitable for consumption by removiegutidesirable tannins and processing the apples/aitie-added
products, such as juices, syrups, canned fruitklgs, jams, chutneys, candy and toffee. The recamdiexd methods for
removing the astringent properties of the cashepleajpclude steaming the fruit for five minutes dref washing it in

cold water, boiling the fruit in salt water for &minutes or adding gelatin solution to the exprdgsice.

The fruit should be picked from the tree by handvoid bruising the delicate flesh. They are tharefully washed and
the nuts are removed for processing. Cashew apbtadd be processed within two to three hours ckipg, since they
undergo rapid deterioration when kept for a lortgee.

Currently only six percent of cashew apple products exploited, since the producer only has aantaed market for
cashew nuts. It is also extremely difficult to uke whole fruit commercially as the apple ripen®mpto the nut. The
quality of nuts detached from the green fruit,is.cceptable for commercialization.

The ripe apple can be eaten or used for jam makimghe production of fruit juices or for makingcaholic beverages.
The development of processing options for the casipple has also been limited by its high degregeoishability and
consequent difficulties in transportation from ghogvareas to distant processing plants.
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3.3.1 Using cashew apples in recipes

In gathering the fruits and transporting them tqbecessed, the prime purpose should be to havieutarrive in the
very best condition possible. Cashew apples shbeldorted and only mature, undamaged cashew agiptedd be
selected for use in recipes. These should be washegdan water prior to use. Recipes for the dseashew apple are
listed in Annex 2.

Cashew wine

Cashew wine is made in many countries throughoid Asd Latin America. It is a light yellow alcoholirink, with an
alcohol content of 6 to 12 percent.

Processing

Cashew apples are cut into slices in order to enauapid rate of juice extraction when they areslced in the juice

press. The fruit juice is sterilized in stainles=espans at a temperature of85n order to eliminate any wild yeast. The
juice is filtered and treated with either sodium motassium metabisulphite, to destroy or inhibié throwth of
undesirable types of micro-organisms such as aaeticbacteria, wild yeast and moulds.

Wine yeast $accharomyces cerevisiae - var ellipsoideus) should be added. Once the yemsbken added, the juice is
thoroughly stirred and allowed to ferment for abtwuh weeks. The wine is separated from the sedimedtclarified by
mixing fining agents, such as gelatin, pectin aseda, with the wine. Filtration is carried out wififter-aids such as
fullers earth. The filtered wine is transferrediooden vats.

The wine is pasteurized at 50 t0°60 The temperature should be controlled, so thdtés not rise exceed %O, since

alcohol vaporizes at a temperature of 75 t8CZ8he wine is then stored in wooden vats and suljettteageing. At
least six months should be allowed for ageing.eéessary, the wine should be clarified again befotding. During
ageing and subsequent maturing in bottles, margtioes, including oxidation, occur. The formatiohtiaces of esters
and aldehydes, together with the tannin and adida@y present enhance the taste, aroma and paéisergroperties of
the wine (Wimalsiriet al, 1971). The product is packaged in glass bottléb works and should be kept out of direct
sunlight.

Flow diagram

Selection

Mature, sound cashew apples

R
Slicing To increase extraction of juice
R
Crushing
R
Sterilization At 85°C
R
Filtering
R
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Inoculation WithS cerevisiae
R
Fermentation Two weeks
R
Filtering
R
Pasteurization 50 to 60°C
R

Ageing In wooden vats for 6 months

3.4 Dried cashew fruits

Cashew fruit are not readily consumed in the ratedbecause of their high content of astringentpmamds. If these are
removed and the fruit is sweetened, it can be atedeinto a useful dried product. The fruit museréfore be
extensively processed prior to drying.

Fruits are prepared according to the following ps=c

e Fruits are picked from the tree using special hdogecks (note that fruits harvested at this stafyenaturity
contain nuts that are immature). The fruit is walshed boiled in salted water (two percent solutifor)five
minutes to remove the astringent compounds.

e The skin is pricked with a fork and the fruit predsn a small hand press to extract the juice.cilected juice is
reserved for later use.

e The fruit is boiled for three hours in a solutioncashew juice and raw sugar (2 kg raw sugar ifitds of juice).
Other sweeteners can also be used, for examplégOvhite sugar in 1.8 litres of cashew juice; lit®s cane
juice in 1 litre cashew juice; 250 ml (1 cup) homey litres cashew juice.

e The boiled, sugared fruit is laid out on screergs glaced in a drier. In a simple solar drier, dgyirme takes about
three days.

e The fruit is packaged in airtight moisture-resisgaackaging.

Source: Brown, 1992.

CHAPTER 4

TRENDS IN CASHEW NUT PRODUCTION AND TRADE

4.1 Global cashew production

In the early 1970s, the majority of global cashewdpction (68 percent of total) took place in Afmc countries, in
particular, Mozambique and Tanzania. Over the ¥alg thirty years, production trends shifted, whkian countries
emerging as the world leaders in cashew producfladay, India commands about 40 percent of therrat®nal

market in cashew production. Other Asian countpesticularly Vietham and Indonesia, are beginrtimg@xpand their
production capacities. Currently, the four mainheag producing regions are India, Brazil, Nigeria dranzania. Figure
5 illustrates the global trends in cashew productieer the last forty years.
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Figure 5: Global cashew production (1961 to 2000)dnnes).

World production of cashew nuts grew rapidly durthg 1950s and 1960s, reaching a peak of 624 G0@:$oof raw
nuts in 1973. Three countries, India, Mozambiqué @anzania accounted for the majority of this piitun, while
smaller industries had developed in Brazil, Kenyd several other African countries. In 1975 to 19F6re was a sharp
decline in world production, which continued inteet1980s. This decline was largely due to decrepsaduction in
Mozambique and Tanzania, since production in loldiang that period remained static (Jaffee and bigrii995). The
table showing Trends in global production in Anrfesummarizes trends in average global cashew ptioduover a
forty year period. During the late 1980s and cantig into the 1990s, production picked up and cwdd to increase
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gradually. In 2000, world cashew production exceeti® million tonnes. Asian and African countrie®guced 0.6
million and 0.4 million tonnes respectively.

4.2 Cashew production in Africa

Overall cashew production in Africa steadily incged during the 1950s and 1960s, until the mid-19¥0sn that
continent was the prime producer of cashew nutg yidar 1975 was the start of a fifteen year pedbdecline in
production throughout the continent due to a comtimm biological, agronomic and socio-political fas. The decline
in prices at the end of the 1970s, combined withelolevels of production, dissuaded many farmessfimproving
cultivation techniques and replanting their casipiamtations (Andrighetdt al, 1998).

Since the early 1990s, production has recoveredhasdcontinued to increase steadily over the lasade. Today,
Africa accounts for about 36 percent of world casipeoduction.

Historically, Mozambique and Tanzania were the m@ashew-producing countries in Africa, with smals&nounts

produced in a number of other countries. Duringl#isé five to ten years Nigeria has emerged asdirg producer of
cashew nuts in Africa.

Table 4.1: Cashew production (tonnes) in African acontries from 1961 to 2000.

Country
2000 1998 1995 1990 1985 1980 1975 1970 1965 1961

Angola 800 1200 900 1200 1200 1200 1400 1 300 1 000 01 00

Benin 10 000 10 000 10 000 3000 1200 1086 345 627 50 50

Burkina Faso 1000 1000 1000 1074 645 200

Cote d. Ivoire 28 000 28 000 20 000 7 000 3500 600 450 300 00 4 400

Ghana 7 500 7 500 1000 500

Guinea-Bissau 38 000 38 000 37 000 30 000 13 000 3500 0250 2500 2000 2000

Kenya 8 000 9 000 5000 7 000 8 500 15 000 21 600 22200 009 @ 000

Madagascar 7 000 6 500 6 000 5300 4 000 3400 2900 2400 90011600

Mozambique 35 000 51716 33423 22 524 25000 71100 @88 0 184 000 136 000 107
000

Nigeria 176 000 152 000 95 000 30 000 25000 25 000 25 00@5 000 22 000 7000

Senegal 15 000 7 000 1500 500

Tanzania 106 500 93 200 63 400 17 060 32 750 41 416 105 8407 445 76 000 50 000

Togo 155 155 748 587

Total Africa 432955 405271 274971 125745 114795 1625 358035 345772 248 350 (])-g(z)

Source: FAO, 2000

Table 4.2: Leading African producers of cashew. Peentage of African and Global production (1961 to @00).
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2000 1998 1995 1990 1985 1980 1975 1970 1965 1961

Year
World 1217210 1070774 944070 606681 520973 46421563795 511939 386303 287

535
Total Africa 432 955 405271 274971 125745 114795 1625 358035 345772 248350 172

050
Mozambique 35000 51716 33423 22524 25 000 71100  @880184 000 136000 107

000
% of Africa 8.1 12.8 12.2 17.9 21.8 43.8 52.5 53.2 54.8 622
% total 2.9 4.8 35 3.7 4.8 15.3 33.3 35.9 352 372
Tanzania 106 500 93 200 63 400 17 060 32750 41416 105 8407 445 76 000 50 000
% Africa 24.6 23.0 23.1 13.6 28.5 25.5 32.4 31.1 306 291
% total 8.7 8.7 6.7 2.8 6.3 8.9 20.5 21.0 19.7 174
Nigeria 176 000 152 000 95 000 30 000 25000 25000 25 00@5 000 22000 7000
% Africa 40.7 375 34.5 23.9 21.8 15.4 7.0 7.2 89 41
% total 14.5 14.2 10.1 4.9 4.8 5.4 4.4 4.9 57 24

Source: FAO, 2000

4.2.1 Production in Mozambique

In the 1960s, Mozambique accounted for half of wogld's cashew nut production and in the mid 19fQgas the
leading world producer with 240 000 tonnes of rawt production. The civil war from 1982 to 1992 hserious
repercussions on the industry, reducing produdoomerely 23 000 tonnes per annum. With the retidirpeace to the
country, cashew production has gradually increasgin, but is still far below former levels (protian in the year
2000 was only 35 000 tonnes).

In Mozambique, cashew nuts are grown entirely bglsatale farmers and subsistent families, mainlgaastal areas. A
1996 to 1997 survey showed that 26 percent olLigdll families have cashew trees and 16 perceniraf families have
more than ten cashew trees. Even ten percent @nufdmilies have cashew trees. The importance siewa in
Mozambique was shown by a question on the 199ématcensus, which asked: "Do you have any casrens?"

This huge decline in the cashew industry in Mozamuéj coupled with the 1995 intervention by the Wdshnk that
was aimed at rejuvenating the industry, has atichatlot of interest from economists and develofrepecialists.

From 1972 onwards, there has been a general declitesshew production in Mozambique. However, dytinis time
there have been good years when exports remaiggd For example, in 1976 there were 21 100 tonfigsaressed
cashew kernels exported worth US$33 million andanting for 23 percent of export earnings. In 1882e were 16
700 tonnes exported, worth US$44 million and 1&eet of total export earnings.

Cashew remained Mozambique's largest export ud8R 1with the majority of the crop going to the téuai States. The
industry involved millions of smallholder farmenscamore than 10 000 processors, making it the lidargest employer
after the railways, sugar and textiles. But thesheav production fell sharply and prawns became Nhigue's main
export. Today, Mozambique only produces five percéithe world total, fewer than one million smadlale farmers are
involved in cashew production and the processinkieoce is less than 1 000 (Hanlon, 2000).

Most of Mozambique's cashew processing factorieg wpened during the colonial era and then abamtionthe late
1970s. Two factories owned by the Anglo-Americarmg@oation of South Africa stayed open until 1981ewle facto
sanctions were imposed on Mozambique by South &fidter independence from Portugal in 1975, tlutoises were
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run by a state holding company. Great emphasigwasn improving wages and working conditions, ipaftarly for the
women who made up half the workforce. The new stairagers were able to keep the factories runbuigthere was
no new investment. Inevitably the machinery begawear out. Many factories are in rural areas, whemnsport and
electricity supplies were affected by the war. 89, a serious programme was initiated by the gowent, to privatize
small and medium size businesses. In the earlysl#89World Bank pushed for privatization of largempanies and
by 1999 virtually all government-controlled parfdive economy had been privatized. In 1997, thexeevit5 operational
cashew factories, with an installed capacity of @88 tonnes of raw nuts but an actual capacitya@cgss 75 000 tonnes
of raw nuts per year. This was more than had beem@rcialized by smallholders in any year sincel198

Historically, Mozambique was prohibited by law tpert raw (unprocessed) cashew nuts until the dgpaicthe local
processing industry had been met. In the 1960seheny there was some export of raw nuts to Indian(tthe second
largest producer of cashew). In 1992, Mozambigpéoed its export ban with an export tax on rawt ¢mt processed)
nuts. There was an informal agreement with the osvoéthe newly privatized companies that they widog¢ given a
period of protection while they rehabilitated anddarnized the factories. In April 1995, the goveeninchanged the
export tax on raw nuts to 25 percent on sales WSH600 per tonne and 70 percent thereafter. Buh&®1995 to 1996
season, it set the export duty at a flat 26 pereadt further specified that it would fall to 20 pent the next year,
followed by annual drops to 16, 12 and 8 percentl@P9 to 2000) where it would remain. This revipeticy was never
implemented, however, due to the 1995 interverticthe World Bank (Box 4.1).

There is good reason to believe that cashew hgsateatial to regain substantial importance for Btobique and other
developing countries because:

1. Cashew kernels are a high value luxury commoditi wales growing at a steady rate of 7 percenygar 1991
to 1996 and with every expectation that the mankitremain strong,

2. Northern markets are not controlled, protected manized into cartels, leaving substantial oppatyufor
Mozambique and other countries to capture the vadiged by processing and marketing the kernels,

3. There is substantial potential to exploit cashevpinducts such as cashew butter from broken nIN§LCand the
juice of the cashew apple, which has a good flaamar is high in Vitamin C,

4. The climate in Mozambique is suitable for growiraglocews,

5. Cashew is considered by small-scale producers tmbeof their most lucrative crops and the workdegecomes
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at times which do not conflict with peak labour ¢isnfor food crops. Thus it has the potential toéase earnings,
create jobs and increase exports.

Certain constraints however need to be overcome:

1. Cashew production is weather dependent, therefopplg is variable. World prices, although stable tlire
long-term, are highly volatile in the short-term.

2. Luxury goods must be of high quality. Standardaniding and marketing are required in order forpghasuct to
compete directly in the world market.

3. New technology is required in order to exploit bpgucts.

4. Production volume must be dramatically increased.

4.2.2 Production in Tanzania

In terms of global production, Tanzania ranks fouafter India, Nigeria and Brazil. Over the lasurfalecades,
Tanzanian cashew production has shown consideflaisteiation (Table 4.2). Between the 1990 to 198dl 4999 to
2000 seasons, cashew production has increasedlgdik-dm 17 000 tonnes to 106 500 tonnes. It isveded that this
upward trend will continue for the near future,aleiag about 130 000 tonnes in the 2000 to 2001oseas

Various factors are responsible for the past dealincashew production. The 'villagization' poligfythe Tanzanian
government in the 1970s, aimed at moving peoplm filweir original settlements to communal villagesntributed to

some extent to the decline in cashew productiortesimost farms were abandoned as the villagers meved to new

settlements. The low yields of the 1980s were astaxt with factors such as poor crop husbandrytspasd diseases
and low producer prices, which discouraged manyéas from investing in the crop.

At the beginning of the 1990s, trade liberalizafpmticies, combined with improved crop husbandmpiioved tree stock
and more investment in research activities resuftesh improvement in both cashew production aredctshew industry
in Tanzania.

Currently, small-scale farmers carry out the majooif cashew production in Tanzania in mono- or edipproduction
systems. An estimated 280 000 households, covaringrea of 400 000 hectares, are involved in cagiteduction.
The government is actively supporting farmers igragding their current farming systems and practicesrder to
improve the condition of the trees and maximizeoagmic potential. Current yields are about 3 kgtpege, but under
optimum conditions, yields of 8 kg per tree areetpd.

In recognition of the potential importance of caghmits in Tanzania, the Cashew Nut Board of Tarm&@BT) was
established by the government in 1993. The maasrof the CBT are to regulate and promote the tyuatiarketing and
export of raw and processed nuts and to advisegtwernment on matters affecting cashew nut prodocénd
marketing.

Commercial cashew processing in Tanzania begaowinlh the independence of that country. In theyea#l60s, a
private company known as African Cashew ProcesSorapany Ltd established a simple manual procegdugt in

Dar es Salaam and in 1965 the first mechanicalgasing factory, incorporating Italian technologwsanstalled. This
was soon followed in 1968 by a second plant thatlukapanese technology. In early 1979, the Natibeaklopment
Corporation (NDC) established seven hand procedairtgries, two in the Coastal region and two imt8ern regions.
These manual processing factories were part of\titional Cashew Company Ltd. As production from fletories
increased, the government was prompted to builel iew factories, all with Italian technology. Théaelve factories
have a combined processing capacity of 112 000ewmnim the 1980s, the rapid decline in productibsashew nuts
resulted in the closure of all twelve factories.

All twelve factories require some investment anfdn@shment to bring them back into use. The CasNeivBoard of
Tanzania (CBT) is investigating the possibilityioitially re-opening four of the factories so ttiaey can be leased or
sold to private processors. The government of Tisiazaas declared a national policy to encouragéoite processing
of cashew nuts with the objective of processingethiire crop locally. This policy is in line witlingilar policies adopted
by other major cashew producers. Brazil, Vietnaenya and India (Cashew Nut Board of Tanzania, 2000)

Prior to embarking on a programme of upgrading @ssing facilities, countries such as Tanzania (ghdr exporting
countries such as Nigeria, Guinea Bissau and Irelapeight be advised to consider the advantageésimadvantages
of processing locally or exporting the raw nutdrntdia for processing. In making this judgement seMfactors must be
considered. An analysis by Newafrica.com (20003 set the parameters. The article considers tiavatue added by
processing easily exceeds that of exporting raw antl therefore recommends that nuts are processdly rather than
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exported.

4.2.3 Production in Nigeria

During the past decade, the production of cashaw inuNigeria has increased almost six-fold from08® tonnes in
1990 to 176 000 tonnes in 2000. Prior to this, potidn was relatively static at 25 000 tonnes @86 year period from
1965. As in the case of other developing countiifgeria has recognised the potential economicevafucashew and
has made a concerted effort to improve productfadhecrop.

4.2 .4 Production in other African countries

Other African producers of cashew are listed inl@abl. During the 1970s, Kenya produced appregigplantities
(over 22 000 tonnes) of cashews, but unlike itghmedurs, has never recovered production since ¢oéné in the
1980s. Guinea Bissau, The Ivory Coast and Benimaveemerging as important producers of cashewfiit#\ (Table
4.1).

4.3 Cashew production in Asia

Cashew production in Asia currently accounts farutb0 percent of global production. It has heid firime position
for almost twenty years, reaching over 60 percansame years. African countries previously domidéatee world
cashew market, with Asian cashews accounting fouaB0O percent of the world total.

India has long been the main cashew producer im,Asicounting for between 70 and 90 percent of thsan
production (Table 4.3). During the 1970s and 1988en African production was on the decline, proaurcin India
continued to grow at a steady rate. India now actofor about 40 percent of world cashew production

During the 1990s, Indonesia and Vietham emergennpsrtant cashew producing countries within Asialping to
boost Asia's position as a prime producer. Incié@seduction in these two countries is respondimleeducing India's
share of total Asian production from 90 perceritsapeak in the early 1970s to just over 70 pertaty. Production in
Thailand, Malaysia and Sri Lanka has increasedigyeaver the past forty years.

Table 4.3: Cashew production (tonnes) in Asian counes from 1961 to 2000

Country

2000 1998 1995 1990 1985 1980 1975 1970 1965 1961
Bangladesh 10 10 20 80 60 20 10
China 2000 2000 923 1000 6 500 6 000 4 800 3250 24000200
India 440000 440000 321640 285590 221330 180266 2544 123319 100 000 85 000
Indonesia 69 027 69 027 74 995 29 907 21114 9074 9122
Malaysia 13 000 13 000 13 000 10 000 6 000 5200 11200 0043 3600 3600
Sri Lanka 15 000 15 000 13 000 10 000 9 500 8 260 4330 7027 8800 4240
Thailand 22 000 21 000 18 000 11 850 9 500 4500 1800 0130 800 500
Vietnam 41 200 54 000 52 800 26 000 9 000 5600 3500 2100 700 700
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Total Asia 602237 614037 494378 374427 283004 21892079016 137039 116 309P 040

Source: FAO, 2000

4.3.1 Production in India

For a long time, cashew was not considered to deriaus crop in India. Rather it was grown as a wibp on land that
was unsuitable for other crops. It was frequenttyag as a source of fuel or to prevent soil erosaiher than as a cash
crop.

In India, cashew is produced in the coastal regadribe states of Kerala, Karnataka, Goa, Maharaginidhra Pradesh,
Orissa and Tamil Nadu. The state of Kerala accdiantapproximately 50 per cent of cashew produciioimdia. Kerala
has a centralized procurement system and muchegbritcessing is done on an outworker basis by i@sniRlthough
Kerala only accounts for about 25 percent of theltarea under cashew, yields in this state aedively high when
compared to those in other states. Estimated caphmductivity in Kerala is 900 to 950 kg raw cashewis per hectare,
which is almost double that in the rest of India.

Cashew is predominantly a smallholder crop in Irabiaut 70 percent of cashews are grown by smdki-$aaners. The
remaining 30 percent are grown under re-forestgirmgrammes. Cashew yields in India average ardumdg of nuts
per tree. In Kerala average cashew yields are dbkgtper tree, which is substantially less thangbtential yield of 10
to 15 kg per tree under optimum conditions. Therpnaality of raw cashews has been a long-term probior the
cashew processing industry in India. The main nes$or poor quality are incorrect harvesting tegaes, unsatisfactory
drying of raw nuts and inadequate storage of dnigd.

The number of cashew processing units in Indiaiha®ased rapidly over the last four decades, ft@i in 1959 to
over 700 today. Over two-thirds of the processingsuare in the State of Kerala, while the remainale scattered
throughout the other producing states. Togethesethmmits have a processing capacity of over 800t@@@es per year
and provide employment to over 500 000 people, 8&gnt of whom are women (Nayar, 1995). The ingustr
dominated by small-scale, single-owner or familyaed businesses.

Cashew has gained significant economic and satipbitance in India as a major foreign exchangeegatn 1992 to
1993, India exported 53 436 tonnes of cashew kewedued at US$160 million. In the same year, ¢harUS $0.8
million was generated through the sale of 4 258¢srof cashew nut shell liquid.

In the 1980s and 1990s, India rapidly expandeddshew production, to become the world's largesdyarer and now
accounts for about 40 percent of global product®rocessing capacity increased more rapidly thawalymtion, so
Indian imports of raw nuts increased rapidly, réag203 000 tonnes in 1996 (of which 41 percengingted from
Tanzania and 13 percent from Mozambique). In regeats, an increasing number of non-African coesthave also
supplied raw nuts to India. The decline in Africaroduction in the 1970s and 1980s resulted in @rdpcline in
imports into India. Alternative supplies of raw suwvere obtained from Vietnam. According to Indi@th National
Development Plan, agricultural production shouldaihgrocessing capacity by the year 2000.

The beginnings of India's international trade ishzaws date back to after the First World War. Trasle expanded
rapidly in the 1920s with the introduction of impeal packaging materials for long distance tramsitthe start of World
War 1l, cashew nuts had become the second mostriemgdraded dessert nut after almonds and haveineah in this
position for the last fifty years (Jaffee and Mortd995).

Cashew is the only major plantation crop that isregulated by an autonomous board. Other plamtatiops, such as
tea, coffee, cardamom and rubber all have efficewt autonomous boards and as a result have expedienuch faster
growth in productivity than cashew. Cashew is ohthe most neglected plantation crops in India #tedfs status as a
major source of foreign exchange.

The international price of Indian cashew kernels fhactuated widely over the last decade.

4.3.2 Production in Indonesia

Indonesia has long been the second largest prodéicashew in Asia. Production has picked up olerdecade, when
it doubled from 30 000 to 60 000 tonnes. Some efitldonesian production is exported to India fargessing.
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4.3.3 Production in Vietnam

Cashew production in Vietham has increased quip@iaover the last decade. Vietham now accountsafout 6
percent of total Asian production and is the théngdjest cashew producer in Asia. Previously, mdrji@raw nuts were
exported to India for processing, to make goodstiartfall that India experienced when East Africapplies dried up.
Now, however, Vietnam has about 60 processing glavith a capacity of 220 000 tonnes of raw nutsn#al cashew
production is often less than this and Vietnambieome an importer of raw nuts from East and Wéstaand South
East Asia.

4.3.4 Production in Sri Lanka

Sri Lanka has a very small share (around 2 to 8r6gmt) of the Asian cashew production market. Sofrike cashews
are processed locally while the remainder are eégddp India for processing.

4.3.5 Production in Australia

Cashew is a crop with good potential for the Augtratropics, particularly in the Northern Terryoand Queensland,
where agro-climatic conditions are suitable forpiteduction. Australia currently produces about@ines and imports
about 5 000 tonnes of cashew a year. There is tatémerefore to increase production to meet daimeemand. The
cashew industry in Australia is at an infant stagéh three plantations - one in north Queensland &wo in the

Northern Territory. Expansion of the industry wikkcessitate a good supply of high yielding plants.

The Australian government is supporting a largeneasresearch programme (at the Commonwealth Siteatid
Industrial Research Organization (CSIRO)) to dgvéligh yielding hybrids adapted to the local coiodis.

Australia has no shelling facilities. The raw raiekported to China for shelling and returned tgthalia where it is sold

either as raw kernel or further processed intoevaldded goods such as chocolate coated, salteshey ltoated nuts
(O'Farrell, Blaikie and Chacko, 1998).

4.4 Production in South and Central America

Brazil is the main cashew producing country in 8euth and Central American continent. A handfulGantral
American countries also produce minor quantitiesashew nuts (Table 4.4).

Table 4.4: Cashew production (tonnes) in South an@entral American countries from 1961 to 2000.

Country

2000 1998 1995 1990 1985 1980 1975 1970 1965 1961
Brazil 167 123 39836 164 156 99367 115000 75000 20490302 13789 9670
Dominican 930 930 930 930 910 870 810 804 789 775
Republic
El Salvador 4 000 4 000 3000 2098 2162 2208 1702 1 700 600 1500
Honduras 400 400 400 350
Mexico 300 300 235 168 1154 316
Peru 3265
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Total South 176 018 45466 168721 102913 119226 78394 23002 322816178 11945
America

Source: FAO 2000

4.4.1 Production in Brazil

Brazil currently holds third place in global prodioa of cashew, after India and Nigeria. Overaibguction has tended
to increase gradually over the last thirty yeatd,dt times (1988 and 1983 especially) has plumin@iable 4.4), mainly
due to periods of drought.

Brazil recognized the economic value of cashewnatlon at the beginning of the Second World Wanew there was a
considerable demand for cashew nut shell liquidthi@ North American war effort. The expansion oflew areas
began at the end of the 1960s through governmeanhiives and funding. This increase in productiboweed Brazil to
enter the international market, although actudbigief the crop were low. Cashew cultivation, ofieth99 percent is in
the north of the country, is of great economic intgiace for the states of Ceara, Piaui and Rio GratedNorte, which
are some of the poorest regions. Interruptionsneeritives and financial aid, linked with low intatrprices and a
stagnation of export demands, were the main factmgonsible for the decline in the production asteew. Over the
past twenty years, however, cashew production aziBhas boomed, with producers making the mosheflarge US
market for the kernels (CDI, 1995).

4.5 Global Trade Trends

Cashews rank third in world production of ediblésiinat are traded globally. World trade in editnlés has experienced
relatively rapid growth, averaging about 2.7 pemtgeer year since the early 1970s and increasinglime from US
$1.94 in 1980 to US $2.84 billion in 1990 (Unitedtddns Yearbook of International Trade Statistics).

Worldwide, trade in cashews exceeds US$2 billioth @mand is increasing. Of the total world supplbQ 000 tonnes
are traded on international markets. India (60 get)cand Brazil (31 percent) are major exporters.

As a major importer of cashew, the USA has a stinfigence over the world price, which is fixedWs$ per pound (1
pound = 0.45 kg). The price of W320 grade (320 &lsrper pound) over the last 15 years has ranged §S$2.73 to
US$3.18. The 1999 price for W320 grade was US$ge30b (US$7.2 per kg) FOB.

International trade in raw cashew nuts has tradhtly involved shipments from East Africa to Indiadia was the first
country to build up a processing industry, but dsticeproduction has long been insufficient to ntbetrequirements of
the country's hundreds of small and medium-scalegssing outlets. The imports from East Africa gelhetook place
from December to May, which complemented the nafibarvest from May through to July. Thus, the émdprocessors
were able to operate over a prolonged period withauing to maintain large stores of raw nuts. Thasle declined in
the early 1980s when East African production reddoev levels and Indian importers had problems vetitess to
foreign exchange. Since then, import levels haveeimsed due to greater supply availability, paldidy from South East
Asia Vietnam and Indonesia and Tanzania (Naya®pL9Cashews from Tanzania used to command prermicas
over other suppliers, but recent years have sgeoveng uncertainty about the quality of Tanzarshipments, resulting
in the loss of premium grade (Jaffee and Morto®5)9

India has long been the world's largest supplierashew kernels with its prices and quality, sgtthre standards for the
industry. In Europe, India has been the prefertggbker, with long standing trading relationshigsed on confidence in
product quality and on fast and regular deliveriedia has more than 150 cashew kernel shippensy mawhom have
offices in Europe and the United States (JaffeeMadon, 1995). Throughout the 1970s, Mozambique &alao a major
exporter, but its market share has declined. Atstirae time, Brazilian exports have expanded. Tiaditgwf Brazilian
cashews does not match that of Indian cashewsilBramuts however have a comparative advantadgleerS market,
based on lower transportation costs and the urlapger size of the Brazilian cashew nut. Other $app including
Tanzania, Kenya and China, are reputed for produnirts of irregular quality, which contributes tabstantial price
discounts (up to 30 percent), in international regsk

Most cashew kernels exported form India are plaimé&ls packed in four gallon prime cans, flushetth warbon dioxide
and having a net weight of 11.34 kg (25 Ib). Theaes are encased in cardboard cartons. Globahgrisigenerally
qguoted in US dollars per pound or per kilogramwtsn
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The United States is the largest importer of caskemels, accounting for over 50 percent of worttports. Other
importers include the Netherlands (ten percentj@aay (seven percent), Japan (five percent) andJthied Kingdom
(five percent). The former Soviet Union was pregigua major importer of cashew kernels, but witberg economic
changes trade to this part of the world has dirhits Other emerging markets include the Middle ,Esatith East Asia
and Australia (ITC, 1990; O'Farrell, Blaikie and&chko, 1998).

Cashew kernels are usually the second or third emqetnsive nuts traded in the United States. Man&dauts are more
expensive and pecan nuts can cost more in years thleee is a poor harvest. Cashew nuts have aestdblished
market in the United States with a great varietgrd uses. Retail prices vary from about US$4 tpdrllb (US$9 to 23
per kg) depending on kernel size and packaging.

The extensive market connections of large expofters Brazil and India make it difficult for smatlexporters to make
gains in the US market. Importers may appreciagddtv prices that small suppliers can offer, bt ldck of reliability
in quality, tends to make them favour the largesrerreputable suppliers (The Clipper, 1994).

Almost all of the world's raw cashew nuts are gerihdia for processing, since India has an inespenlabour force

and does not produce adequate quantities of cadioefwil its domestic processing capacity. Appiroately 25 to 40

percent of nuts processed in India originate irifpr countries. India also has a long tradition gadd reputation as a
high quality processor of cashew. A number of coesttherefore prefer to export their raw nutsndia for processing
rather than to process themselves and produce kquadity kernels.

China also has a high processing capacity and terdefm having an inexpensive labour force. Chinpsocessed
cashews were previously considered inferior todndauts, but with improving standards, the impdrtaav nuts to
China is on the increase.

World prices of cashew kernels vary according #odize, class and composition of the product. W320 kernels per
pound weight) is the category in highest demandiarte reference point for pricing. Internatiopaices for cashew
kernels are influenced by the behaviour of markefrators. There is no fixed market price and thekatas speculative.

Cashew quality is of utmost importance. High qyalt a major criterion for success on the world kearIndia and
Brazil have worked hard to ensure high qualityled processed kernels. India's cashew industry edirst to use
quality control for improvement of performance. Quacontrol is administered via the Cashew ExpBromotion
Council (CEPC).

4.5.1 International Classification

In order to safeguard and guarantee quality, preiduand exporters have introduced quality standavkdigh must be
met by cashew exporters. The ISO 6477 standardintiaxiuced in 1988 in order to unite the Brazilamd Indian
classifications and to give one single classifmatcheme for quality control.

Cashew kernels are selected on the basis of thdetuper unit weight, in accordance with the weighthe kernels.
They are also classified either as wholes, chiplissbutts or baby bits, in accordance with thgrity of the kernel.
White or ivory kernels are preferred over brown ©sn€here is a maximum permitted moisture level {biar raw
cashews and cashew kernels) and the product méistebrom insects, mould, rancidity and extranemaserials.

The highest price is paid for better quality kesnafl the W180 and W210 grades, which are the laagesheaviest
grades.

CHAPTER 5

TRADITIONAL METHODS OF CASHEW PROCESSING

5.1 Cashew processing in Africa
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Traditionally, much of the raw Eastern African puation has been shipped to India for processingrarekported as
kernels. Manual processing, such as that praciisdddia, tends to give higher yields of whole kalsthan the
mechanized methods in use in Africa and Braziliflgton and Coulter, 1989). This practice decrease@rd the end of
the 1970s and early 1980s when production in tip@xg countries declined.

5.1.1 Cashew processing in Guinea Bissau

Most of cashews produced in Guinea are exportdualdia for processing. There is, however, a cash®egssing centre
in Quinhamel at which some local processing takasep Raw cashew nuts are boiled in a large caunlfino25 minutes,
then sun-dried for 48 hours. This makes it easieseiparate the nut from the shell. Shells are rechdnom individual

cashews using a foot-powered shelling machine.

The kernels are spread over special cooling scraetsiried for seven hours at 77°C. The thin testering the kernel
is subsequently manually removed by workers sitétga row of tables. The cleaned kernels are thawegl in
accordance with their size and wholeness. The esiglieces are collected for use in pastries antectionery. Once
separated and classified according to internatistaedards, the cashews are roasted and packsldipping.

All parts of the cashew are used during procesdihg. discarded shell is burned to heat the caulofravhich the raw
nuts are boiled. The skins can also be burned xeanivith grains for livestock feed and the ovens loa fired from the
pruned branches obtained from a well maintaineamt

Home based cashew processing has very low enequreenents, as fuel is required only for cookingl airying.
Workers shell and clean the cashews during daylightrs. The cashew shelling machines, which werginatly
imported from Brazil, are manually operated. Thesehines are now made locally. Cashew processitigyissregarded
as a low-input activity that is suitable for theahscale or domestic level. Sale of the processas provides year round
employment opportunities, unlike the sale of ravisnior processing abroad which only provides a feenths of
employment a year.

Those African countries which experienced a dedlingheir cashew production capacities may nowrba position to
revive the industry, particularly at the small-gcdtollowing the Indian example of small-scale nauocessing, rather
than continuing with the old concept of large péatitat are unable to operate efficiently, will be most appropriate
way forward and will provide opportunities for sirstale processors.

5.2 Cashew processing in Asia

India is the main cashew processing country in AEre highly skilled workforce and low labour cosidndia allowed
it to have a virtual monopoly on the manual procegsef cashew for many years. Raw cashew nuts waditionally
shipped from Africa to India for processing, be@asthe reputation of the high quality of procagsin India.

Cashew production and processing provides emplotytoesver 500 000 people in farms and factoriese®b percent
of these workers are women from the poorer sectossciety. In Mozambique, cashew production aratessing used
to be the fourth most lucrative business, providira@pmes for millions of peasant growers and o®0Q0 processors.

5.2.1 Traditional processing in India

The traditional practice in the south Arcot regnindia was to spread the nuts out on flat rock¢he sun, to allow
them to dry until the shell became brittle. Thenledrcould then be removed from the shell by stgkihe nut with a
wooden batten to split the shell along the natlimalof cleavage. The cashew kernel was removed fhe shell without
becoming contaminated by the CNSL. Use of this pettivas made possible by the suitability of humidity climate
condition in that particular region of India. Sisedlre further processed to obtain the CNSL.

An alternative method of removing the kernel frdra shell is to subject the nuts to very low tempees, thus causing
the shell to become brittle. Following this, theéshare mechanically cut along the natural linelede¢age and the kernels
removed. The shells are then further treated t@venthe CNSL. This method of kernel removal hasilenmercially
adopted.

Open pan roasting
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Open pan roasting is used by traditional cashewgssors in India. This roasting technique is venpke with minimal
equipment requirements. It however requires skifl mdgement in order to prevent the nuts from imgrn

The roasting pan is an open circular mild stedi,diseasuring 600 to 675 mm (2 to 2.5 feet) in dimeupported over
an open fire. Between 1 and 1.5 kg of raw nutpéaeed on to the heated pan at a time. The nutsesed on the pan,
with constant stirring, in order to prevent burnifiggure 6). As the nuts heat up, the CNSL is erdunl@o the pan and
eventually ignites, producing clouds of thick blaskoke. After heating and burning for about two utés (judged by
experience) the pan is dowsed in water and thearetthrown off and allowed to cool, during whitfe tshells become
brittle and can be readily removed from the nut.

Figure 6: Pan roasting.

5.2.2 Traditional processing in Sri Lanka

Cleaned raw nuts are spread in a single layer@gtthund under bright sunlight for six to sevenrsaiday, over a two
to three day period, in order to attain the corgteige of dryness. Partially dried nuts are coveviéd polythene

overnight. A trained processor can determine tireecb stage of dryness by shaking together a feeddmuts in the

palm of his hands, to give the correct rattlingseoi

Processors sit on the ground and shell the nutsebying with a mallet two or three times on the sapot, until the

shell cracks. A hard stone is buried in the groumnserve as a stable platform on which to reshtit€for shell breaking.

After the shell is broken the kernel is extractethg a small metal tool resembling a penknife. Théthod is hazardous
to the processor since the CNSL oozes out of tlel shto the hands. The processor wears rubbereglend uses
firewood ash sprinkled onto the floor to neutralise caustic liquid. The firewood ash also helpgiip the nut. In

addition to the danger posed by the CNSL, this oeibf kernel extraction is very labour intensivelamcomfortable

for the women involved in these activities (ITDQ Sanka).

Pre-heating and peeling

After extracting the kernel from the shell, thetdesvhich is a thin reddish coloured skin covering kernel, must be
removed. Removal of the testa is facilitated byirdnythrough slight heating. Care must be takentaatverheat the
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kernels as they become scorched and discoloureditibnally the kernels are heated on either a Inpédiée or open pan
over an open fire. The kernels are tossed oveh#at to avoid roasting and burning. An alternativel preferable
method is to use a mechanical drier maintainedab®0°C. The kernels are loaded into the drier @ied for three to
four hours until the nuts give the appropriate sbwhen rattled together. Although investment inechanical drier is
costly, mechanical drying gives a higher qualitgleaw kernel.

The testa is scraped off the kernel using a sntaiittknife. Any burnt or discoloured spots are ateoaped off the
kernel with the knife. Care must be taken whenipgehot to scratch the surface of the kernel as ¢han trigger off
enzymatic browning and reduce the quality of then&k

Grading

The peeled kernels are divided into wholes, splitd broken pieces. They are stored in bulk in czadb cartons or
polythene bags.

Drying

Kernels are dried to a final moisture content wéfper cent, using either a mechanical drier onolteis important to
ensure that the drying temperature is not too hggthis would cause roasting and discoloratioreratian just drying of
the kernels. Trained processors examine the kefoetie correct level of dryness by observing ¢béour and texture
and shaking a few nuts together to hear the cosmatd.

Grading

The dried kernels are further graded into sizesAN,.8240W and 320W according to the size of the Mhts process is
carried out by experienced graders.

Packaging

The type of packaging used is largely dependerthertarget market. For the local market, kernedéspacked in bulk
and sealed in polythene bags. For the export méinkgtare packed and flushed with nitrogen. Regasdbf the target
market, cashews must be packed in airtight contaise as to avoid the absorption of moisture froendir. They must
be stored away from sunlight in order to prevendative rancidity.

5.3 Traditional manual shelling

In the manual shelling process, the nuts are plaoealflat stone and cracked with a wooden malle¢ sheller requires
a few basic pieces of equipment, namely cans fellesh kernels and shelled pieces, a shelling madletriking point

and a supply of wood ash to dust both the cashadidhe fingers of the sheller. The working areautthde kept clean
to prevent the ash and spilled CNSL from contanmigathe extracted kernels. This is quite easilyiedd by organizing
the work area and following an accepted routine.

Although this is a labourious routine, efficiencggncbe improved if attention is paid to ergonomitade, such as the
positioning of the pile of nuts in relation to tetriking point. The nuts for shelling and the tor feceiving must be
correctly positioned so as to avoid wasting efiorteaching from one to the other. The raw andngdanuts must also
be separated in order to avoid contamination ofetkteacted kernels. If the sheller is right-handée, pile of nuts for
shelling should be placed on the left hand sides it is picked up in the left hand and struck wlitb mallet on the
right hand. The kernel is removed and depositetthénreceiving can in the centre or on the rightdhside. The shell
pieces are brushed aside into a pile. The handstaikthg point have to be regularly coated in wash to keep the
kernels clean.

Shelling is a technique that can be relatively lgdsarnt. Strength is not required for breakagehaf shell. Correct
positioning of the nut and the ability to hit thetin the correct position, so as to allow its lkeege is most important. If
the nuts have been properly roasted and are clyrpaitioned on the striking platform, they wikgly break down the
natural line of cleavage when struck at the braadl &@he convex side of the nut should be placecbimtact with the

striking platform, with the plane of cleavage athti angles to the surface of the striking post.&3mmally, a nut will

require more than one strike in order to open tiedl sbut this technique comes with practice. Aerage sheller can
open one nut in about six seconds or ten nuts perten In an eight hour working day, this amountsibout 4 800 nuts
or about 5 kg of kernels. At an extraction rat@4#fpercent, this quantity corresponds to aboutgaflkaw nuts per day
or about 7 tonnes per year. Experienced shellehsdia can produce around half as much again, aiguality of 90

percent whole kernels. A good sheller will prodaceigh percentage of clean, unbroken kernels, valseagpoor sheller
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will produce a larger quantitiy of dirty broken kets (FAO, 1969).

For optimum shelling efficiency, the raw roastedsrghould be delivered close to the sheller, shahlie does not have
to keep moving to fetch them. The nuts should beeted in small manageable quantities, since laitgs of unshelled
nuts act as a psychological barrier to the shaherlower the quality of shelling.

5.3.1 Quality control in shelling

The success of a cashew processing operationgsiyatlependent on the proportion of whole kernetslpced in the
shelling operation. Quality control and inspectame therefore critical in ensuring that shellersdoice kernels of the
highest quality. The critical period for qualityrdool in the shelling operation is the start anel &md of the day, but in
particular the latter when the sheller may be mgid complete the day' s work.

Several points must be to monitored:

e The discarded shells must be inspected for compste of removal. An inspector should aim to inspect
approximately one in ten discarded shells for kistngholes and pieces that are being discarded téhshell,
partially shelled nuts and unshelled nuts.

e The inspector should also inspect the extracteddterand pieces for cleanliness and to make sere tire no
pieces of shell included.

e At the end of the day the quantity of shelled kéxisbould be weighed to assess the productivigach sheller. If
shellers are paid on a piece-rate basis, thenntiidual amounts are weighed separately. The p&age
extraction, which is the ratio of kernels to ravasted nuts, is calculated.

Shellers need to be made aware of the qualityeaif thork. They should be rewarded for high standandd penalized
for work that is below par. At the end of the dhg twork place needs to be cleaned and tidied ipgpagion for next
day's work.

Processors may be required either by factory irtspeor health authorities to provide the shelieith gloves. Gloves
are not, however, the most suitable form of pradecagainst CNSL, in that they are cumbersome, inecdirty and
eventually perish from contact with CNSL. Wood &smuch more effective and has been successfudlg @ over
half a century. The new processor may take a littide to get used to applying wood ash to hiskeerds. Coconut oil
is also used to protect the hands from CNSL.

Shelled kernels have a moisture content of ovesrégmt, which makes them susceptible to fungathtiais imperative
that they be dried immediately after shelling.

5.4 Manual peeling

Manual peeling is performed by gently rubbing vitie fingers. Those parts still attached to the édeaine removed with
the use of a bamboo knife. One person can peetdloow 12 kg of kernels per day.

It is important that the kernels are not cut or dged during the peeling process. The use of krive®ases the
likelihood of the kernels becoming damaged, big &lso essential that all of the testa be remo@ashtle scraping of
the testa with a blunt knife is the most effectivay of removing it.

Peeled kernels can be separated into differentegradgth the use of a peeler. At the most basicl|ekie kernels are
separated into white wholes, scorched wholes, wtigees, scorched pieces, browns and refuse. Howthe more
experienced graders are able to separate the kietneh larger number of categories. It is preftgahat grading is
carried out at the time of peeling as this cuts Wlow handling of the brittle kernels. There is, boer, the opportunity
for further grading subsequent to peeling.

CHAPTER 6

CASHEW PROCESSING OPERATIONS
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6.1 General processing

Cashew processing methods have improved consigevabl the years. Difficulties in shelling casheutsare due to
the irregular shape of the nut, the tough leatlertgr shell and the CNSL within the shell that must be allowed to
contaminate the kernel during its removal from #iell. An early method used to remove the CNSL ashew
producing countries was to burn the raw nuts fathart period in order to burn the shells and theSCNvithout
affecting the taste or appearance of the kernet Whs a delicate operation requiring an experigérecessor to gauge
the length of time required for burning. Kerneloguced using this method are only suitable foregithome
consumption or for the local market.

The most economic features of processing are tiiee shkernels to whole nuts obtained and the patege of whole

kernels obtained. Kernel yields usually vary betw22 and 24 percent of the total weight of raw mat@rocessed. The
percentage of whole kernels at the end of procgssnies between 55 and 85 percent depending umoprbcessing
method and factory management. In general, 65 pencay be considered a satisfactory result.

The main objective of processing is to remove tlaable cashew kernel from the shell with as ldtenage as possible.
Whole kernels command a higher price than do brgkeces. Pale, ivory coloured or white kernels @neferable to
coloured or burnt ones. The CNSL has to be remaltethg the process, without either contaminating tashew
kernels or burning the hand of the processor. Thegssor must therefore, finely tune the processder to achieve the
best quality kernels.

Extraction of the kernel from the shell of the @ashnut has traditionally been a manual operatiomaging causes
brittleness of the shell and loosening of the kiefirmen within the shell. Soaking increases the muwis content of the

kernel, thereby reducing the risk of it being sbed during roasting and increasing its flexibiky as to make it less
likely to crack. The CNSL is released when the muésroasted. Collection of this material in suéfit quantities can be
economically advantageous. CSNL is unlikely to blected by very small-scale processors, due tdiple cost of the

specialised roasting equipment required for ittectibn.

After the kernels are taken out of the shells, tdsta (the thin skin covering the kernel) must &maoved, following
which the kernels are graded and packaged. Thegsaonsists of five main steps:

Shelling: removal of the outer shell and CNSL

Peeling: removal of the testa

Grading: into different sizes and colours in acenick with standard grading
Drying or humidifying: to a final moisture contesit5 percent

Packing: into airtight bags or cans, depending wperscale of operation

Each of these five steps involves a number of digers The various processing steps differ in adaoce with the scale
of operation. In some cases, all steps of the peee manually carried out by small-scale proecsssdhile various
pieces of equipment are used in commercial scabeegsing. A general overview of the process andvre®us
processing options is summarized in Figure 7.
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Figure 7: Overview of cashew nut processing.

6.2 Cleaning, sizing and conditioning

The first processing operation is the removal oéifgn matter and dirt from the nuts. The nuts alected from the

ground after falling from the trees. Apples are oged along with other foreign matter. At the singplevel, the nuts
can be sieved by hand using a three-quarter inzimf2) mesh sieve to remove dust and dirt (ITDG,0200

The cleaned nuts are then conditioned in prepardtioremoval of the shell. Conditioning increasies brittleness of
the shell and thereby facilitates its removal.
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6.2.1 Soaking or conditioning

The nuts are soaked in water in order to avoidcstng during the roasting operation. Conditionisgcarried out in
order to prepare for removal of the CSNL.

In small-scale operations, after cleaning, the amsplaced in a large open drum (180 to 220 lafeso 45 gallons).
Water is poured into the drum and the nuts aravalibto stand for ten minutes prior to drainingtbf water through a
hole in the base of the drum. The dampened nutthareallowed to stand in order to absorb the adfewater. This
soaking and conditioning operation is repeatedauthtee or four times until a moisture content afenpercent is
attained.

On a slightly larger scale, in the processing &b 20 tonnes per day for example, a simple cleaaimd) conditioning
system can be set up. This consists of three nzais:p

¢ A platform on which a bag of cashew nuts can bequlaand opened.

e Along grill of mild steel rods placed along a l&mgf an enclosed frame across which the nuts r@wrdby hand.
The sand and dirt pass through the grill and teared nuts fall over the edge into a vat.

e A vat that is large enough to contain the volumewis required for one day's processing. Therdvewevats so
that one may be filled while the other is emptiedftirther processing.

The sacks of harvested nuts on the stand are digngpaned by two people, who clean the nuts ag ffass over the
grill and into one of the vats (Figure 8). Watethien sprayed on to the nuts contained in thelat.water trickles down
through the nuts, while excess water is drainedutin a hole situated at the bottom of the tankaypg is stopped
when drainage of excess water begins and the swfater which adheres to the nuts is allowed tioneet absorbed by
the nuts. The spraying treatment is repeated aethourly intervals until the required moisture dition (9 percent) of
the raw nuts is met.

All nuts conditioned in this way are further prosed in the same batch and the vat is completelftiedhprior to the
further addition of nuts. If nuts are left in thatwhen new ones are added, the moisture conteghkeatmaining nuts
will be too high for processing. After the vat imgtied it must be thoroughly cleaned to removérafies of dirt.

Figure 8: Medium-scale cleaning.

The platform grill and vat can be locally made framaariety of materials. The platform must howdwersturdy enough
to withstand the impact of the many bags of nuisdeumped on to it. The grill must also be stusilyce the full
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weight of the nuts resting on it at any one timeynmezrease to as much as 100 to 150 kg. The vabearonstructed
from either concrete blocks or from bricks, rendeoa the inside with cement to give a smooth finBtains contained
within the vat should be small enough to preveatrthts from flowing out with the water. The dragi®ould be kept free
so as to allow the water to drain away freely. Vaecan be fitted with a small closure that carifted to allow the nuts
to flow out for subsequent processing.

A vat with internal dimensions of 3.0 2.4~ 2.&tmes will hold about 10 tonnes of cashew nuts.

6.2.2 Large-scale cleaning and conditioning

Specially designed equipment for cleaning and derdhg operations has been developed for largée stlaaning

operations. The equipment basically consists afeal thopper into which the raw cashew nuts are efeliz The nuts
flow out of the hopper through a cylindrical cleagpitrommel. The cleaning trommel consists of twnaamtric cylinders
made of mild steel rods built on rings of flats.eTinner cylinder is made of 13 mm (0.5 inches) rgpigced at 33 mm
(1.25 inch) centres, about 260 mm (10 inches) améiter and 2 metres (6 feet) long, mounted on aateshaft. The

outer cylinder consists of 7 mm (0.25 inches) repaced at 13 mm (0.5 inches) centres, about 75 30nnthes) in

diameter and mounted on the same shaft. The cybrate lined up at the feed end and the inner dgtiprojects 375
mm (15 inches) beyond the discharge end.

The cylinders rotate and the shaft is mountedsdigat angle in order to ensure that the mateaisps through it during
rotation. The cashew nuts are fed into the innéndgr. Large pieces of foreign matter are retaimetthe inner cylinder
and removed later at the discharge end. The ndtsmall pieces of foreign matter pass throughrheii cylinder to the
outer cylinder where the nuts are retained andlitieand debris falls through, on to the floor beld he clean nuts are
discharged into a chain bucket elevator hopper.

The buckets on the chain elevator are drilled @itiin holes. They pass through a water bath avattem of the chain.
The nuts fall into the bucket elevator while iis the downward leg of travel, passing throughvtager bath and then
draining as they are taken on the upward leg othzen.

At the top of the elevator they are discharged atuild steel silo with a conical bottom. They discharged from the
silo via a hole in the apex of the inverted conedss water drains through this hole. The capaditiye silo is sufficient
for one day's processing in the roasting plant.r@he a second silo into which the nuts from thretfsilo can be
transferred by a belt bucket elevator.

Additional water can be added to the silos as requiThe quantity of water to be added is deterchinem experience.
Conditioned nuts leave the second silo for thetmogplant. When this happens, nuts from the 8ist are transferred to
the second. When silo one is empty, more nutsoadeld onto the receiving hopper to re-fill thetfaifo.

An alternative method of cleaning and condition@mgploys the use of a shaking sieve whilst blowimgaremove all
lightweight debris. The nuts are washed and thes paer sizing grills, which separate them inte¢hdifferent grades.
The nuts fall into the relevant bins where they loariurther conditioned if necessary (FAO, 1969).

All the conditioning operations must be done in@sed environment. They all require a certain amhafitime and an
experienced operator.

6.3 Roasting and centrifuging

Following conditioning, the nuts must be preparedthe removal of shells. The application of heathe nut releases
the CNSL and makes the shell brittle, thus faditita extraction of the kernel when breaking thellsbpen. Three

methods of roasting are used: open pan roastinggsaribed in Chapter 5), drum roasting and rogstia the hot oil

method. The latter is best suited to medium-scalerations because of the associated higher equipoosts and

viability of CNSL collection. The roasted cashewsmay be centrifuged to remove any adhering seffgaid from the

nut.

At the start of the cashew industry in India, opan roasting was the method used by all procesEbesonly advantage
of the method was its low cost. The fumes and largeunts of black smoke given off during this pescmade it a very
unpleasant operation. Particular care and attentiere required in order to ensure that the kemaee not lost or
ruined. The process also suffered from the disadgenthat the by-product CNSL was lost.

40 sur 70 2006-06-25 17:1



cashew

http://www.fao.org/ag/ags/agsi/Cashew/Cashew

Other cleaner methods of roasting were therefoveldped.

6.3.1 Drum roasting

An improvement on the open pan roaster was thela@wvent of a drum roaster, within which the cashavis are
roasted. The drum is tilted at an angle over tteedind rotated during heating to prevent the mots burning (Figure 9).
During rotation, nuts pass through the cylinder aot of the opposite end of the drum. The duratibthe roasting
process can be regulated by changing the speedation of the drum. The cylinder is covered ina@th connected to a
chimney which draws the black smoke upward intoatmosphere and makes it less unpleasant for thatmp (FAO,
1969).

2
'\ %
i S— ) Water barrel
{ ) Fee —=
L l S
) . Roasting drum
Spray

Drive
handle

Roller :
Fire Roasted nuts

Figure 9: Diagram of a drum roaster fired from a furnace below.

Many of the drums were originally manually rotatbdf were later fitted with a power drive. Althoutftis method was
an improvement over the original method, it wasenfgct in that kernels were lost due to overheading burning and
the CNSL was lost.

6.3.2 The hot oil method

An increased demand for CNSL in the mid 1930stded major change in cashew nut processing. Thelhanethod
was developed and was widely adopted.

The principle of this method is that oil bearindgpstances, when treated in the same or similart @illdagh temperature,
give up their oil constituents to the bulk, theréhgreasing the volume of the bulk. When cashew aw submerged in
a bath of hot CNSL, the CNSL within the shell isréfore extracted, resulting in an increase invtilame of the bath
liquid.

Conditions for successful operation of the ‘hotrogthod are described in Box 6.1.
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Simple hot oil process

The simplest hot oil process is one that consits tank in which CNSL is heated and a wire baskat contains the
nuts to be roasted. The nuts are placed in theebaskl weighted down with a piece of mild steetgp(@ mm thick). A
thermometer is inserted in the side well below Itheid level. Trays on either side of the tank astdraining areas,
allowing excess oil to run back into the tank. Téuek is heated from below by a built-in furnaceeTtuts are held in the
hot oil for 1.5 minutes at a temperature of 1857T@e entire process is manually operated. Aftertmogsthe nuts are
placed on a wire mesh screen over a tank for fudhtaning and cooling prior to shelling.

A slight modification of this simple method allowesger quantities to be processed in one day. Gogment involves
three circular baths situated in close proximigglewith a separate furnace. The baths are appatedyr©00 mm wide
by 900 mm deep and are fitted with wire mesh baskatich hold the raw nuts. The baskets are susedssipped into
the three oil baths.

The Pierce Ledey 'hot oil' method was the first of many to be p&tdn All subsequent methods are copies or
modifications of this method and the equipment ubgdt. Equipment used varies in its degree of ssifmation,
throughput and price. ThHeltremare hot oil plant is one such modified version tha¢igtes on the same principles. One
advantage of this equipment is that it grades tite prior to roasting, thus allowing the nuts torbasted for different
lengths of time in accordance with their relatiizes.

Clean, conditioned cashew nuts are packed in aHepger, from which they are discharged at a cattgate on to a
conveyor that carries them through a hot oil ba#tintained at 190°C. The equipment is designed thattthe residence
time within the oil bath is 1.5 minutes. The rodsteits are subsequently discharged from the comvépe liquid level
in the bath is maintained by an overflow pipe.
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The bath is heated to a constant temperature hbynade that runs along its length. Two thermomeaeesmounted
within the bath to monitor the temperature. Thebath is cleaned on a daily basis by a devicedtraipes the bottom of
the tank, gathering all the sludge and debrishhatbuilt up during the day.

The liquid overflow is channelled into drums in ahiit is filtered and allowed to settle in orderémove pieces of shell
and other debris. Excess oil is filtered into dridorsshipment.

Decarboxylation of the oil is inevitable throughde process. The oil begins to froth as soon msmaterial is fed into
the system and frothing continues until a steadyesis attained. The oil bath design allows adexjspiace to
accommodate frothing. Soon after roasting, thehfietbroken and surplus liquid formed overflowsoirthe settling
drums.

Raw conditioned nuts, having a moisture contengirambetween 15 and 17 percent are fed into theothdtath and
heated until moisture is given off as steam. Thdpces some frothing. The production of steamiwithe nutshell
assists with the extraction of CNSL, thus caushng ghell to become brittle. There is a direct datien between the
amount of oil removed from the shell, its degrebrnitleness and hence ease of cracking.

Large quantities of water vapour are produced éndihbath due to the production of steam and twahoxylation and
evaporation of the lower fractions of the CNSL. ¥fatapour production can however be minimized byedog the
bath and drawing off the vapour.

Fuel from a range of sources can be used to hedtuthace. The use of spent cashew shells, whahantain some
excess CNSL provides one of the most economicahadst of heating the furnace. Problems caused bydumust
however be addressed.

The bottom plate of the tank must be made of ¢&&imm thick) that is reinforced with chromium. Misteel will pit
and distort under the constant heat and the aofitme hot CNSL.

The nuts are discharged from the bath on to amgaonveyor. Scorching of the kernels occurs ifttkated nuts are
allowed to remain in a pile. It is essential tHa¢ kernels be cooled quickly on emerging from tbe dil bath. The

conveyor is designed to draw off the liquid frone thut and allow air to circulate around it in orderfacilitate its

cooling. Excess liquid is collected in a tank siéabbelow.

The nuts are discharged from the end of the co@aomyeyor into a centrifuge, which removes muckherremainder of
the adhering surface oil. They are then either raiyyar mechanically shelled.

The hot oil method is preferred by larger scalecessors. A power driven plant, however, requirgstaainvestment
and is less flexible than a less sophisticated daster.

It has been shown that hot oil plants are succkssfen used for processing large quantities of.nlitss is due to the
fact that the constant heating and cooling of the&SC causes polymerization, which changes the ckeniatics of the oil
and seriously affect the efficiency of the roastimgcess. When large quantities are roasted ingdesbatch, new liquid
added to the bath keeps the liquid fresh whileld@pg some of the liquid which has been heatedcamted a number
of times.

It is advantageous to cool the oil bath as quiadypossible subsequent to roasting. This is domergving the heat
source and allowing air to circulate freely. ColN®L can be added to the bath to assist in the mpgiocess (FAO,
1969).

6.4 Shelling

The objective of shelling is to produce clean, vehkdrnels, which are free of cracks. Shelling hagays been manually
performed in India. Other countries have difficuttycompeting with the great skill and the low wa@é Indian workers.
India has therefore enjoyed a virtual monopoly aslew processing for a long time. Manual shellidgs¢ribed in
Chapter 5) is still relevant to the small-scalecgissor, although a close look at mechanical opi®nscommended in
all cases.

6.4.1 Mechanical shelling
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Several pieces of equipment are designed to rersbeéls from cashew nuts. The main challenge witlchanical
shelling is to remove the kernel without damageartamination from the CNSL. This challenge is exbated by the
irregular shape of the nut and the wide variatiorthie size of the nut. The most successful mechdmiecorticators
work on nuts that have been conditioned by theoligrrocess, which makes the shell brittle andexasi break.

A semi-mechanized process that has been predoryindifized in Brazil incorporates the use of arpafi knives, each
shaped in the contour of half a nut. When the lsnn@me together by means of a foot operated l&wvey, cut through
the shell all around the nut, leaving the kerngébunohed. Two people work at each table; the fins$ ¢he nuts while the
second opens them and separates the kernel froghéile About 15 kg of shelled nuts are producec adaily basis by
this team.

The first mechanized shelling syste@iiremare, is also based on two nut-shaped knives. The amgtidrought to the
knives on a chain, each nut aligned to fit betwienknives. The nuts are pushed between the kaiveésut. The chain
itself has to be fed manually. After coming togethibe knives make a twisting movement, thus sdipgrahe shell
halves. The disadvantages of this method are thiatsmaller than 18 mm cannot be processed anditostpeduced
since not all the spaces on the chain can be fillads can count for as much as ten percent optbduction volume.

The shelling machines of ti@ashco system are also chain fed but the nuts are auicatigialigned. The shelling device
has two knives that cut the sides of the nut apith dhat is wedged into the stalk end of the npasates the shell halves.
This system is advantageous in that it is a fulgchanized operation with an output of about 75 er@nwhole kernel
guality. Nuts smaller than 15 mm cannot howeveptoeessed using this system.

Centrifugal shellers use a system, which is singpldenables a continuous flow. A rotary paddle projets shells
against the solid casing of the machine and thadaingracks open the shell without breaking the &ell sizes of nuts
can be processed by this method. It is howevegssary to grade the nuts into about four sizesgsandifferent rotary
speed is used for each of the various size grotips.percentage of whole kernels produced is ar@iingdercent. By
weakening the shells with grooves before the omerdiegins, the percentage can be increased. Teezlsy the rotor
can be reduced and the risk of damaging the keimetgimized.

Development of a cashew nut sheller in India

A mechanical sheller was designed in India by ne$esas at the Post Harvest Technology Centre, inthatitute of
Technology in Kharagpur. The sheller uses prinsigé compression and shear, taking into accounpthsical and
mechanical properties of cashew nuts. The machinsists of four compartments power supply, transimis feeding,
shelling and discharging (Figure 10).

The feeding section consists of a hopper and hatd@screw conveyor for positive feed of the rodsteits to the
shelling section. The design criteria for the hopgred screw conveyor use size, bulk density, cdefit of friction and
angle of repose of roasted cashew nuts. A flaepséitling gate is used to control the feed rateashews into the
sheller.
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Figure 10: Cashew shelling machine.

Shelling of roasted nuts takes place between twaden discs, one of which is stationary (fixed te thachine casing)
while the other is mounted on to a shaft. The mogatlisc is spring loaded in order to compress simehr the roasted
cashew nut against the stationary disc. Suffigeeassure is exerted by the spring in order to cesgpthe nuts between
the two discs. The compression and differentiabdpef the discs causes the shells to be brokerreandved. Initial
designs of the sheller resulted in either a higltgr@age of broken kernels or a large number ofelfed nuts. Further
to several re-design attempts, a sheller has bexgaped with a shelling rate of about 70 percentrainimal breakage
(Jain and Kumar, 1997).

The entire disc assembly is encased in an 18 gaildesteel cage. At the bottom is a square ope(id@ ~ 150 mm) for
discharging the kernels and shells. A conduit @vigled (120 mm diameter and 250 mm long) to pretieatkernels
from being damaged by falling onto the collectirayt

The machine is powered by a 1.5 kW DC motor (158€)r equipped with a belt and pulley arrangemeritansmit
power from the motor to the shaft.

The performance of the sheller is optimal at 328.rBerformance statistics are as follows:

Capacity 18 kg/h

Shelling efficiency 70 %
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Whole kernel yield 50 %
Half split yield 22 %

Broken yield 28 %

Case study: Small-scale cashew processing centre, Kurunegala, Sri Lanka

Processors at a small-scale centre in Kurunegala, Sri Lanka have invested in a mechanical
cashew sheller that was designed by the Sri Lanka Cashew Corporation, based on an Indian
model. The sheller is operated by two workers . one who places the raw nuts into the
machine and the other who removes the kernels from the split shells. The workers carry out
these two tasks in turn, alternating about every hour. The raw cashews are placed into a
receiving receptacle situated on a chain driven belt. The chain belt is operated via a foot
pedal. On depression of the food pedal, the chain belt rotates and a raw nut is placed in the
free hole. As the chain rotates, the nut is taken to a pair of knives that split the shell. The
split shell is discarded into a collecting bucket. Kernels are removed from the split shells by
a second worker.

In order to reduce the quantity of CNSL, the nuts must be conditioned prior to being inserted
into the sheller. Operators coat their hands with coconut oil in order to protect themselves
against CNSL leaking from the shells. Use of this sheller at the processing unit has increased
the efficiency of shelling and in turn the daily output of the unit.

Comparison of performance and labour requirements bfore and after the introduction of a mechanical séller in

Sri Lanka:
With a shelling Before the shelling
machine machine
Raw nuts per day (kg) 110 100
Kernel output (kg) 24.4 22.20
Wholes (kg) 20.74 (85%) 15.54 (70%)
Splits (kg) 3.66 (15%) 6.66 (30%)

Labour requirement
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Shelling 2 4
Peeling 4 4
Oven/grading/packing 1 1
Over all supervision 1 1
Total 8 10

6.5 Separation

After shelling, shell pieces and kernels are sdpdrand the unshelled nuts are returned to thdirghelperation.

Blowers and shakers are generally used to sepdwetghter shell pieces from the kernels. Recowdrgmall pieces of
kernel sticking to the shell poses the greatedtlpro. This is usually done manually from a conveyeit used to carry
all the sorted semi-shelled nuts.

6.5.1 Pre-grading

Pre-grading can be done before or after dryingkéraeels and may greatly reduce the work involvefirial grading.
Pre-grading can be done mechanically for largeespgaicesses, separating mainly the whole from ttbleelm kernels and
sometimes separating the different size groupshafievkernels.

6.6 Drying

The shelled kernel is covered with the testa, émowval of which is facilitated by drying the shdllkernel, to produce
the blanched kernel. Drying causes shrinkage ofkdémmel, thereby allowing the testa to be easiipaeed either
mechanically or by hand with a knife. Drying alsotects the kernel from pest and fungal attackiatwulnerable stage.
All processors dry the shelled kernels prior tolipge

The moisture content of the kernel is reduced fegproximately six percent to three percent by dyyibis important
that the drying capacity exceeds the shelling dapashould there be periods of heavy rainfall. ©ndsuch
circumstances, the drying operation is increasadegshe kernels absorb moisture very quickly.
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Figure 11: Diagram of as tray dryer.

Sun drying, where the kernels are spread out insthrein thin layers is possible. It is however lilgaseliant on a
constant supply of sunshine. Although sun-dryingsdonot pose any risk of scorching the kernels,ay fme prolonged
under conditions of bad weather, which can leatdald development.

Artificial drying is more reliable and is requirégdmedium or large-scale operations. Drying usutakes six hours, at a
temperature of around 70°C. A uniform temperatbreughout the drier is essential to avoid undeidrpr scorching.
Various drier designs are available. Figure 11 shawray dryer, designed by ITDG, for drying cashemnels. The
dryer contains a series of mesh-bottom trays tleaslatted into the drying cabinet. The trays stidaé of a size that can
be lifted when full. A lever mechanism automatigatioves the trays down when dried trays are remawedwhen new
ones are entered into the cabinet. Hot air cireglat/er the trays and is exhausted through thengyinThe heat source
can either be a gas or electric powered heateniBgiicashew shells or other sources of fuel (ITR®O) can also be
used to provide a heat source.

Drying programmes are generally organized so tmatkernels from one day' s shelling go directlp itite oven for
overnight drying. Kernels in the dried state arestnainerable, since they are brittle and break easily. It is essential
that the kernels are carefully handled in ordenteimize damage.

6.7 Peeling

At this stage, the testa is loosely attached tok#raeel, although a few kernels may have already tloe testa during
prior operations. Manual peeling is performed bgtlyerubbing with the fingers. Those parts stilaahed to the kernel
are removed with the use of a bamboo knife. Appnaxély 10 to 12 kg of kernels can be peeled byindridual per
day.

It is important that the kernels are neither cut d@maged during the peeling process. The useigé&rnncreases the
likelihood of the kernels becoming damaged. Itlsd a&ssential that the entire testa be removedtl&scraping of the
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testa with a blunt knife is the most effective vaedyemoving it.

The peeled kernels can be separated into diffgmewtes by the peeler. At the most basic levelk#raels are separated
into white wholes, scorched wholes, white piecesrched pieces, browns and refuse. More experiegiaters are able
to separate the kernels into more categoriespitaferable that grading is carried out at the tifhpeeling since this cuts
down on handling of the brittle kernels. Thereasvver an opportunity for further grading subsedquteipeeling.

It is essential that the peelers work under welttéinditions in order to enable them to removeethtire testa. At the end
of the day, the removed testa is winnowed andaahew pieces removed. The dust and very fine ptbegsannot be
peeled, together with the diseased pieces, arsifitasas refuse and are thrown away. The browhéctware kernels
that are badly diseased and which have not bearateg out during the shelling operation, must alseemoved and
discarded (FAO, 1969).

Strict cleanliness in the peeling operation is eak not only in the peeling room and its fagdg, but must be observed
by all personnel. All workers must follow basic esdf hygiene and wash their hands prior to hagdhie kernels.

The mechanized processes of peeling vary widelgyThclude air-blasting, suction, a freezing ogeraand a system
of rubber rollers. These systems are of low efficiedue to the difficulty of removing the testa.eTlevel of breakage
can be as high as 30 percent. Currently researdhdamelopment is taking place to improve the vigbibf the
mechanization of this operation.

After peeling, the kernels are weighed in orderecord daily production. The peeled kernels ar@endble to insect
infestation and mould growth. They are also praneotent attack and should be stored in rodentfprontainers or
rooms.

6.8 Grading

The grading operation is important since it is léet opportunity for quality control of the kernefdter the kernels are
extracted from the shells, dried and peeled, threygaaded for export according to size and comdlitibhe grading
system is known as the American Standard, whiethsis incorporated in the Indian Government expotica. Kernels
are categorized on the basis of colour and comditio

Peeled cashew nuts can be classified into betwgemd 24 grades. These are roughly divided inetigroups: white
whole, white pieces and scorched grades. The trmes are further broken down as follows:

White wholes

W180 (super large) Between 120 and 180 kernelsp@8a6 to 395 per kg)
W210 (large) Between 200 and 210 kernels per Ib (8985 per kg)
w240 Between 230 and 240 kernels per Ib (485 toge3kg)
W280 Between 270 and 280 kernels per Ib (575 topg2kg)
W320 Between 300 and 320 kernels per Ib (660 top&dekg)
W450 Between 400 and 450 kernels per Ib (880 to@9g)
White pieces
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Butts A kernel broken cleanly across the sectiothefnut.
Splits A kernel which has broken down the natura Ibf cleavage to form a cotyledon.
Pieces A kernel which has broken across the sebtibdoes not qualify for a butt and is

above a specific size.

Small pieces As above but smaller.

Baby bits Very small pieces of kernel which are wfiit colour.

Scorched grades

Wholes Whole kernels that have been slightly scatchging the process but are otherwise
sound. These are not graded according to size.

Butts Butts that have been scorched.
Splits Splits that have been scorched.
Pieces As for pieces, but which have been scorchedglprocessing and contain all but

the very small pieces.

White, whole kernels are graded according to thigie on the basis of the number of kernels per gdaguivalent to

454 g). The most common count for Indian and Afrigarnels is 300 to 320 per pound (W320) followgdib0 to 450

(W450), 220 to 240 (W240) and 200 to 210 (W210)gpmrnd. In Brazil where the crop has a proportiblage kernels

not found in other countries, another grade of &6@80 (W180) is available. Whole kernels of scerttand dessert
types are not graded according to their countabeitsorted according to the colour of the kerndlitévkernels, which

are not whole, are graded according to the wayhithvthey are broken. Splits are kernels that hdivieled naturally

lengthways, while butts are kernels broken crosswixher pieces of kernels that have broken inteertitan two pieces
are graded according to size i.e. large white giesmall white pieces and baby bits (Errington @odlter, 1989).

There are other grades that do not fall into thevatclassification, but which are used for locahsumption or are
shipped to countries that have an outlet to thephetrade. These are the dessert grades andhasdiet as follows:

e scorched wholes, grade 2: a whole kernel thatsisattbured but otherwise sound,
e dessert wholes: a whole kernel with a black spaionparably more scorched than the above,
e dessert pieces: pieces that are discoloured agabov

In practice, most processors do not produce athefdifferent grades. They produce such small dtiestof certain
grades that it is uneconomical to produce them all.

With the exception of a few grading aids, all graglis done by hand. Graders sit on high stoolsamdsat tables that are
covered in blankets to provide a soft surface @udice breakage. The blankets also hold any dusistremoved from
the kernel. It is essential that the room be wetd colour is an important grading criterion. kVéxperience, graders
become accustomed to picking out kernels of onécpéar size. A proven procedure is to have ondéwar workers
picking out the 210 and 240 count grades, then baeeor two more workers picking out the 450 colihe majority of
the remaining kernels (and usually the largest tityarwill be the 320 count. In addition, all gradealso pick out
scorched kernels and broken pieces. It is impottattcare is taken to avoid breakage of the kemheling grading.
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Throughout the grading of white whole kernels, Weight must be constantly checked. This is doné thie use of a
small counter scale with 250 g (%2lb) of graded k&rrmaccurately weighed out and counted. From théscount per kg
(or per pound) can be calculated.

With the scorched grades, the degree of scorchimgt be evaluated by the grader, who must judgedmatvgcorching
and discoloration due to disease. This applie®tb tvholes and pieces and to scorched butts aitd. d¢¢rnels that are
discarded from the scorched category go into caieg@f either scorched wholes grade 2, desserteshar dessert
pieces.

Several attempts have been made to mechanize ddengrof kernels, with limited success. Power drivetary sieves
are one mechanical method, another being the useoobutwardly rotating rubber rollers aligned adigerging angle.
For large operations looking towards export markets necessary to grade the kernels to an iatemnal level.

In all classes, there are certain minimum requirdsy® which operators must adhere:

1. Kernels should be free from any deterioratiéelii to affect the natural keeping quality of th&snand make them
unfit for human consumption. They should be:

Sufficiently developed and ripe,

Clean, practically free from any visible foreigntea,

Free from living or dead insects, whatever theigstof development,
Free from visible insect damage, mites or otheagites,

Free from mould or rancidity,

Free from adhering shell liquid or testa,

Free of any foreign smell or taste.

2. Cashew kernels should have a moisture contenteategrthan five percent.

Quality has emerged, ahead of price, as the mtadtariterion for any item if it is seeking entmytd the global market.
Quality aspects include safety, reliability, dutipiand acceptability of the product to the consunNayar, 1995).
Small-scale processors have to match the standatdsy importers, consumers and standards ageimsgsils of the

minimum requirements for export will be availabterh the Ministry for Export or the Chamber of Comoge Quality

assurance procedures are an essential elementyopranessing operation to ensure product consigtémetween

different batches. Simple HACCP (Hazard Analysigi€xl Control Point) procedures suitable for snsalhle operators
to follow, can and should be applied to the pro¢Bston and Griffith, 1995).

6.9 Rehumidification

Prior to packing the kernels, it is necessary teuem that their moisture content is increased ftioree percent up to
around five percent. This makes the kernels lesgil&, thus lessening the risk of breakage dumagsport. In humid
climates, the kernels may absorb enough moistutiegipeeling and grading to make a further rehuficidion process
unnecessary.

The final moisture content is critical since, moist contents in excess of six percent, favour mgutavth. Moisture
content of five percent is optimal. Many processusge facilities for adjusting the moisture content

The moisture content of the cashews can be inaldagéransferring them to conditioning rooms whare completely
closed rooms, in which trays of cashew kernelgptaeed overnight to absorb moisture from the surding air. Under
low humidity conditions, the floor is sprayed wittiater prior to closing the door. Under high relatiaumidity
conditions, it may not be necessary to add wataheofloor. Steam is sometimes used for humidifyihg kernels.
Saturated steam is allowed into the conditioningmoThe amount of steam to be injected is detemnore basis of
personal experience.

Determination of the moisture content is extremiefportant at this stage of the process. Two methibds are
recommended for the determination of moisture guntese of theSteinlite Moisture Meter and th®ean and Sark
apparatus (Box 6.9).
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6.10 Packing

The normal packaging used for the export of kerisedsrtight cans of 11.34 kg (25 Ibs) weight cdpyad he packaging
material needs to be impermeable, since cashewelkesire subject to rancidity and go stale verylduidhe can will be
familiar to most tropical countries as it is a feplof the four gallon kerosene or paraffin oil c&ans can be locally
made in order to reduce costs. Parts purchasedeagcan be locally fabricated. This may be dorertangement with
can manufacturers. The output of a can manufagtuine is usually too large for a single consuntert, some cashew
nut processors have installed their own can matwdag plants and supply other processors.

After filling and weighing, the cap should be saktkin preparation for théta pack process. This consists of removing
all the air from the can and substituting it withrlmon dioxide (C@Q). The advantages of packing cashew kernels in
carbon dioxide are two-fold. Firstly, carbon dicxidill not support life so any infestation that megve been present is
therefore arrested. Secondly, carbon dioxide igtdelin cashew oil and goes into solution as saotha can is sealed.
Within a short period of time, a decrease in pressakes place as the carbon dioxide goes intdisnland the sides,
top and bottom of the can are drawn inwards. Thedte are therefore tightly sealed in the can, thresventing
movement and breakage during transport. Carborid#ipkeing a heavy gas, causes the upward dispéaderhair and
will remain in the cans after filling. Some largeake machines will operate on six cans at a timegting a vacuum in
each and subsequently filling it with carbon diaxid

Some processors do not have vacuum pumps andaigpia air in the can by feeding in carbon dioxfdeugh a small
hole in the bottom of a side of the can. The cardioride valve is turned off when all the air h&eb replaced. Holes in
the can are then sealed, with the hole at the toodificthe side of the can being sealed first andbtieeat the top last.

6.11 Infestation

Far too little attention is paid to the infestatibazards to cashew kernels. These hazards arepreralent at some
times of the year than others. A good processdibailigilant all the times. The main insect pests

e ants
e grain weevils
e meal moths

The most important defence against infestationngftgpe is cleanliness and is essential in the soased for drying,
peeling, grading, conditioning and packaging. F$oand walls must be sound and free from cracksy Bheuld be
white-washed on a regular basis. Some procesdbthdicorners and areas at which the wall meetsfithor with a
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curved filling in order to eliminate all corners, that the room can be properly swept.

The speed of operations between drying and pacfagirst be stressed as this reduces the criticeddoaihen attacks
may occur, to a minimum. The equipment used must la¢ thoroughly cleaned on a regular basis astmseay breed
in hidden crevices and gaps.

The kernels are most vulnerable when dry, beinb bdttle and susceptible to insect infestationefBfiore, at this stage,
they must be handled with care and moved to thestage of peeling as quickly as possible.

6.12 Hygiene and safety

Successful business activity is dependent uponusdedood safety and hygienic practices. The maigswn which a
producer can harm consumers are by selling foadd tha

e contains poisonous materials,
e contains bacteria or moulds or the poisons theglyme,
e contains glass or other contaminants that couldec@iarm if eaten.

Safe food can be produced by careful attentiorygieme and by the use of proper quality control.

Proper hygienemeans careful attention to the cleanliness optieeessing equipment and the personal hygieneoaf fo
handlers.

Proper quality control means careful attention to the selection of goadlity raw materials; correct processing
conditions, such as the temperature and time dfifgggoreventing contaminating materials, such & thetal and
stones, from becoming mixed with the food; and tise of suitable packaging materials to protectfdoal after
processing. These factors will ensure that onlyledmme food is produced without contaminants. Aagtéria in the
raw materials will be destroyed or controlled asede level and prevented from growing and multipyFellows,
Hidellage and Judge, 1999).

6.12.1 Food hygiene and the law

In most countries, laws on food processing aregthesl to protect consumers against poisoning anayinNuts are
prone to becoming contaminated by the mould aflatdXeaders are advised to contact their local 8w Standards,
Ministry of Health or other relevant government Bements in order to obtain full details of the dfie laws of their

country.

Although food laws can be enforced, in the end,ciliomer is the most effective food inspectocustomers become
ill from eating a food, they will not buy food fromimat processor again. It is therefore in the pgscE s interest to
prepare safe wholesome foods.

6.12.2 Food poisoning and its causes

The main cause of food poisoning is microbial ativMicrobes live almost everywhere: on animalsl atants (hence
on all fresh foods), in and on humans, in the seélter, air and on all surfaces. There are marfgréifit types, but the
most important for food hygiene are bacteria, yeasulds and viruses.

Agents that cause disease (pathogens) can be ttetsto humans by a number of routes - soil, a@fer, direct
person-person contact and food. Some can be triedntdb food by animals or by an item of equipmedtoss
contamination occurs when contaminants are tramsfédrom one food to another via a non-food surfdmeexample,
utensils, equipment or human hands.

lliness is caused by eating food containing a fiamt amount of harmful bacteria. Poisoning baatean cause illness,
either by producing poison in food before it isesabr by continuing to multiply inside the bodyeafeating. The

symptoms of an attack of food poisoning can incletienach pains, diarrhoea, vomiting, headacher fand aching

limbs. Sometimes the iliness lasts for days, weekaonths and in some cases, it can cause death.
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6.12.3 Personal hygiene

The main problems arise from contaminating foodlevpreparing it, with microbes from the processmms hands or
mouth, from dirty tools, work surfaces or from atli@od. All persons handling food should pay stettention to good
hygiene practices. This includes wearing cleartablié clothing, including aprons, gloves and fo@wand covering the
hair to prevent contamination of foods. Aprons,vg® or any other clothing that could touch the fabduld be
thoroughly cleaned everyday if necessary.

All cuts or wounds should be covered by a waterpressing and kept clean, even if they are nothenhands.
Processors should not handle foods if they haweraazh upset or a skin disease or if they are tapkifter someone
else with these illnesses.

The processor should not smoke, eat or chew amythimle preparing food. They should never spit rtearfood being
prepared or cough or sneeze over foods as thiadpiEcteria and can contaminate the food.

Everyone who touches food should wash his/her hprazerly, using soap and clean water, especiéity avery visit
to the toilet and between handling raw meat or fppaind any other food stuff, to avoid cross conietion.

After the basic preparation of ingredients has bemnpleted, direct handling of the food can be @®diif appropriate
care is taken. Food can be moved about with tongslar utensils. If the food is to be sold ingsaa good technique
is to use the bag as a glove so that direct hanthcbis prevented.

6.12.4 Cleanliness of equipment and the working aae

Just as invisible harmful organisms live on theyhdbey can also be present on the utensils arfdcas with which
food comes into contact. All surfaces and equipmeust be clean before work, during production dftetr dhe process
is finished. Cloths and sponges used to wipe dowfases and towels used for hand drying should hehed and
sterilized regularly by boiling in water.

There should be a supply of clean water for wasliggipment as soon as it has been used and fomufmd
processing. If the water is not clean, it will caminate the food. If the water comes from a stagpaal or dirty source,
it should be boiled for at least ten minutes tamgacteria, before it is used for washing fooditensils or processing.

All the equipment must be in good condition anghbaperly repaired. Rusty, dirty or broken equipnmauist not be used
to process foods as these can cause accidentdl as wentaminate the food.

Equipment and utensils should be stored where ¢haybe kept clean when not in use. Hang brusheglatits up to
dry after use. Store the cleaning equipment inparsde cupboard from the food and processing eqnpniKeep all
chemicals, pesticides, poisons and detergents fraayfood in a separate storage area.

Make sure that there is good lighting to help stopidents and make working easier and safer.

6.12.5 Other sources of contamination

Food should always be kept covered and above grtawad to protect it from contamination by inseatsdents and
birds and the bacteria they carry. Flies, bluebstttats, mice and other vermin contaminate fodl lbacteria from their
droppings or their bodies. All cupboard doors ddd 6f tins and jars should fit tightly. Table leggn be put in pots of
water or kerosene to stop ants crawling up them.

All spills should be cleaned up as soon as theyarneed. Wastes should not be left to accumulatéamms, in drains or
on work surfaces. Lids should be kept firmly onsbémd waste sacks should be securely fastenecelgitting them out
for collection.

6.12.6 Packaging and preservation

Food poisoning bacteria multiply very quickly in devate temperatures (between 20 to 40°C) so alsfsbould be
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stored in the shade and out of the sunlight. Seeagas and surfaces should be kept dry so micdzbeet have the
moist environment they need to breed.

FOOD HYGIENE SUMMARY

Transferring hacteria from outside sources
. Using dirty implements
. Cutting food up on a dirty board or surface

. Infecting cooked food with bacteria trom raw food
. Preparing tood with unwashed hands

. Using food that has fallen onto the floor

. Biting fingernails and licking fingers

. Serving food on dirty plates
. Washing up with dirty cloths

Creating ideal grovwth conditions for microbes
. Not heating food to a high enough temperature

. Cooking food too soon and letting it cool for too long and too slowly before serving
. Reheating food slowly or insufficiently
CHAPTER 7
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The Clipper
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Internet sites

http://www.steele.com/cashew/cashew.html
General information on cashew

http://www.pavich.com/products/cashew.htm
Cashew Background Information

http://www.palmerint.com/overview.htm
A site focussing on Cashew Nutshell Liquid

http://www.newafrica.com/directory/agriculture.htm
Contact details of organizations involved in cashew

http://www.cashews-driedfruits.com/cashewsfactdng.h
A range of information on cashew grades, productidmle kernels

http://www.rirdc.gov.au/pub/spring98.htm
Links to a handbook on cashew production

http://apps.fao.org/pagr/collections?subset=agricel
Database of annual production statistics

http://www.vedamsbooks.com/no7104.htm
Information on publications

http://www.amberwoodtrading.com/
Includes a&cashew market report

http://www.financialexpress.com/fe/daily/2000112829028.html
Current market information

http://www.marketag.com/markets/uk/imports/080180.s
Market prices

http://www.cashewindiaonline.com/register.html

Up-to-date information from India on the following:

. Information on cashew producers and products.

. Cashew trade news.

. Information on all segments related to casheagks, factories, exports, imports, traders, trarts machineries etc.
. Information on new projects.

. Online access to raw cashew and processed mtit® avorld wide web/net

. Online directory of members/who's who in cashew.

OO~ WNBE

http://kar.nic.in/cashew/
National Research Centre for Cashews - India
Includes a list of publications.

http://www.expressindia.com/fe/daily/19990726/fe@28.html
Information on cashews in India

http://worldcashewcongress.com/html/c0000hom.htm
World Cashew Congress 23-25 Feb 2001

http://www.hindubusinessline.com/2000/04/01/stdfi@®103y8.htm
Current information on cashew trade and prices

http://www.cashewindia.com/
The cashew export promotion council of India
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http://www.enet.slt/Ik/itdg/index.html

Papers from the Cashing in on Cashew conferenceiioer 2000

http://allafrica.com/stories/200101260364.html

Recent news from Africa

http://www.africapolicy.org/docs97/moz9711.htm

Includes information on the cashew industry in Mob&ue

http://www.humanapeopletopeople.org/projekternggadpshew plantation bissora.htm

Information on the cashew market in Guinea Bissau

http://www.al16.org/resources/cashew.txt

IMF and World Bank policy on cashews in Mozambique

http://www.newafrica.com/agriculture/tanzania/cagip®licy.asp

Information on the Tanzanian policy for cashew pssing

http://www.safpp.co.za/FB%20-%20Cashew%20Proce¥siigsuinea.htm

Cashew processing in Guinea

Equipment manufacturers and suppliers

Cashew nut decorticators

Capacity: 5 to 10 kg/man/day
Power Source: Manual
Kunasin Machinery

107-108 Srisatchanalai Road
Amphoe Sawankaloke
Sukhothai

Thailand

Tel: +66 (0) 55 642119 / 641653

Capacity: 16 kg/hour
Power Source: Manual

Rajan Universal Exports (Manufacturers) PVT. Lirdite

Post Bag No. 250

162, Linghi Chetty Street
Chennai - 600 001

India

Tel: +91 44 5341711 / 5340731 / 5340751 / 5340356

Fax: +91 44 5342323
Cashew shellers
Power Source: Manual

Kaddai Engineering
PO Box 2268
Kumasi

Ghana

Sri Lanka Cashew Corporation
349 Galle Road

Colombo 3

Sri Lanka

Tel: +94 01 576054

Fax: +94 01 577627

Driers
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The Bombay Engineering Works
1 Navyug Industrial Estate

185 Tokersey Jivraj Road
Opposite Swan Mill

Sewree (W)

Bombay

India

Tel: +91 22 413 7094/413 5959
Fax: +91 22 413 5828

Email: bomeng@bom3.vsnl.net.in

Sri Venkateswara Industries
C-37, Industrial Estate
Yadavagiri

Mysore - 570 020

India

Premium Engineers PVT Ltd
603, Chinubhai Centre
Ashram Road

Ahmedabad - 380009

India

Tel: +91 (0) 79 657 9293/5987
Fax: +91 (0) 79 657 7197

Sri Lanka Cashew Corporation
349 Galle Road

Colombo 3

Sri Lanka

Tel: +94 01 576054

Fax: +94 01 577627

E-mail: cashewco@sltnet.lk

Organizations involved in cashew processing

ADRA

PO Box 1435
Accra

Ghana

Agricultural Research Institute
Cashew Research Project

PO Box 509

Mtwara

Tanzania

E-mail: NARI@costech.gn.apc.org

Cashew Board of Tanzania
PO Box 833

Mtwara

Tanzania

E-mail: Cbt-tz@cats.net.com

Cashew Improvement Programme
PO Box 698

Mtwara

Tanzania

CIRAD
42, rue Scheffer
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75116 Paris
France
http://www.cirad.fr

CSIRO

Australia

E-mail: Enquiries@csiro.au
http://www.csiro.au

FAO

Information Network on Post Harvest Operations
via delle Terme di Caracalla

00100 Rome

Italy

http://www.fao.org/inpho/index-e.htm

GRET

211-213 Rue Lafayette
Paris

France
http://www.gret.org/

ITDG South Asia

5 Lionel Edirisinghe Mawatha
Kirulapone

Colombo 5

Sri Lanka
E-mail:itsl@itdg.lanka.net

ITDG

The Schumacher Centre for Technology and Developmen
Bourton on Dunsmore

Rugby

CVv239Qz

UK

E-mail: itdg@itdg.org.uk

http://www.itdg.org/home.html

Agro Food Technology Division
Industrial Technology Institute (ITI)
363 Bauddhaloka Mawatha
Colombo 07

Sri Lanka

Midway Technology Ltd
St Oswalds Barn

Hay on Wye

HR3 5HP

UK

NRI

Central Avenue
Chatham

Kent

ME4 4TB

UK
http://www.nri.org/

Rural Industries Research & Development Corporation
Australia
http://www.rirdc.gov.au

Sri Lanka Cashew Corporation
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349 Galle Road

Colombo 3

Sri Lanka

E-mail: Cashewco@slnet.lk

Sri Lanka Export Development Board
42 Navam Mawatha

Colombo 2

Sri Lanka

Techno Action

61 Mulgampola Road

Kandy

Sri Lanka

E-mail: techaction@mail.ewisl.net

Technoserve Inc
Av 25 de Septembre No 63
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Nampula
Mozambique
ANNEX 1
TRENDS IN GLOBAL PRODUCTION (1961 to 2000)
Country
2000 1999 1998 1997 1996 1995 1994 1993 1992 1991
Africa

Tanzania 106 500 106 500 93 200 63 000 82 000 63 400 @6 50 42 300 41300 29 850
Mozambique 35 000 51 894 51716 43 325 65 000 33423 @3 00 23 935 54 217 31134

Nigeria 176 000 176 000 152 000 125 000 110 000 95000 0085 75 000 55 000 45 000

Others 115 455 115 455 108 355 97 006 87 338 83 148 73 92470 009 67 065 57 680
Total 432 955 449 849 405 271 328 331 344 338 274971 228 4 211244 217 582 163 664

% of world 35.6 37.6 37.8 30.4 30.9 29.1 24.6 25.7 27.3 21.1
Asia

India 440 000 440 000 440 000 430 000 417 830 321640 08B0 350 000 305 310 294 590

Indonesia 69 027 69 027 69 027 66 878 67 676 74 995 72 0779 751 62 217 57 247

Vietnam 41200 41200 54 000 66 900 59 100 52 800 78000 0065 58000 32000

Others 52 010 52 010 51010 49 575 49 210 44 943 42920 0589 38250 36 850
Total 602 237 602 237 614 037 613 353 593816 494378 B¥29 523801 463777 420687

% of world 49.5 50.3 57.3 56.8 53.4 52.4 58.4 63.8 58.2 54.1
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South America

Brazil

Others

Total

% of world

World Total

Country

Africa

Tanzania

Mozambique

Nigeria

Others

Total

% of world

Asia

India

Indonesia

Vietnam

Others

Total

% of world

South America

167 123

8 895

176 018

14.5

1217210

1990

17 060

22524

30 000

56 161

125 745

20.7

285 590

29 907

26 000

32 930

374 427

61.7

130 841

8 895

139 736

11.7

1197 822

1989

19 260

50 225

25000

63 901

158 386

24.5

274 330

27 990

8500

34 897

345 717

53.4

39 836

5630

45 466

4.2

1070774

1988

22 470

45 000

25000

44 823

137 293

22.6

260 260

23 305

8 000

41 302

332 867

54.7

125 397

5131

130 528

12.1

1080 212

1987

18 490

35000

25000

39 927

118 417

22.6

245 580

24 042

12 000

39210

320 832

61.2
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167 211 164 156 0498 77098 107 955 185 965
4692 4 565 4224 4 250 3680 3463
171 903 168 721 184 02 81 348 111 635 189 428
15.4 17.9 16.6 9.9 14.0 24.4
1 053 944 070 929 449 820 393 796 994 777 465
1986 1985 1984 1983 1982 1981
19 200 32 750 38100 307G 43 200 64 000
30 000 25000 @0 30 35 600 61 000 71100
25000 25 000 25000 00R5 25000 25000
38 794 32 045 39600 80@1 25584 26 754
112 994 114 795 B3 0 115 470 154 784 186 854
20.7 22.0 26.0 25.0 31.9 37.8
234 480 221330 8200 201 440 195 760 185 250
22515 21114 19 41118 047 16 830 11 444
10 000 9 000 8 500 7700 0007 6 500
36 156 31 560 30640 7@29 23827 22900
303 151 283 004 239 4 250 157 243 417 226 094
55.6 54.3 56.9 54.1 50.1 45.8
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Brazil

Others

Total

% of world

World Total

Country

Africa

Tanzania

Mozambique

Nigeria

Others

Total

% of world

Asia

India

Indonesia

Vietnam

Others

Total

% of world

South America

Brazil
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99 367

3 546

102 913

17.0

606 681

1980

41 416

71100

25000

24 986

162 502

35.0

180 266

9074

5600

23980

218 920

47.2

75 000

136 130

3655

139 785

21.6

647 665

1979

57 128

66 000

25000

27 560

175 688

38.4

171 817

9764

4900

23 665

210 146

45.9

65 000

128 080

4179

132 259

21.7

608 533

1978

68 478

61 000

25000

45 500

199 978

40.9

165 323

8 799

4900

25525

204 547

41.9

77 000

75 000

4 202

79 202

151

523 874

1977

93 285

91 500

25000

44 160

253 945

48.9

162 457

7370

4900

23 650

198 377

38.2

60 000

120 000

4 339

124 339

22.8

544 866

1976

83 637

122 000

25000

35 660

266 297

52.5

161 536

7176

4900

23 860

197 472

38.9

36 800
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115 000

4 226

119 226

22.9

5208 97 473 435

1975

115 840

188 000

25000

29 195

358 035

63.5

144 254

9122

3500

22140

179 016

31.8

20490

74 00090 000 80 000

3105 3520

77 10593 520 83 108

16.3 20.2 17.1

462 719
1974 1973 1972
121 70145 080 125 559
403 240 000 200 000
25000 00B5 25000
23747 6582 19 356
3338 432738 369 915
65.6 69.3 66.3
4535 129 766 130 000
3500 3500 03 50
21170 0604 11790
P80 1 147 326 145 290
27.4 23.6 26.0
34 901 3869 35000

74 000

3108 304

77 404

15.7

485 398 494 167

1971

126 409

202 000

25000

26 450

379 859

68.0

127 223

3500

12 100

142 823

25.6

28 602
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Others

Total

% of world

World Total

Country

Africa

Tanzania

Mozambique

Nigeria

Others

Total

% of world

Asia

India

Indonesia

Vietnam

Others

Total

% of world

South America

Brazil

Others

Total
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3394

78 394

16.9

464 215

1970

107 445

184 000

25000

29 327

345772

67.5

123 319

2100

11 620

137 039

26.8

20 309

2504

22 813

3068

68 068

14.9

457 696

1969

95 700

154 200

25000

13 510

288 410

63.7

120 438

2100

10 440

132 978

29.4

23 443

2510

25953

2892 2552
79 892 62 552
16.3 12.0
488 657 519 629
1968 1967
92 500 83 800
185 900 101 000
25000 24 000
14 605 17 582
318 005 226 382
65.8 58.4
118 542 114 182
2100 2100
13180 12 950
133 822 129 232
27.7 33.3
23 683 24 181
2 466 2471
26 149 26 652

2522

39322

7.7

507 544

1966

83 200

119 600

23 000

15 460

241 260

63.3

103 818

2100

13870

119 788

31.4

13 677

2427

16 104

2512
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2 650 2587 2543 2548
23002 37551 3952 37543 31150
41 6.4 6.3 6.7 5.6
56879 585246 624348 558142 558 846
1965 1964 1963 1962 1961
76000 710060000 70000 50000
186 00156 000 149000 108000 107 000
22000 19000 0005 14 000 7 000
14350 14650 2502 12 150 8 050
248350 BE06 226250 204150 172 050
64.3 68.0 64.8 62.8 59.8
100000 0050 92000 88000 85000
700 700 700 700 700
15 600 9610 0769 9820 10340
116300 1053 100390 98520 96 040
30.1 27.5 28.8 30.3 33.4
13 789 9643 1362 11987 9 670
2389 2334 2327 22382275
16178 11977  B594 14225 11945
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% of world 4.5 5.7 5.4 6.9 4.2 4.2 3.1 4.6 4.4 4.2

World Total 511939 452 676 483 538 387 776 381 318 388 30 383 437 349 088 324 895 287 535

ANNEX 2

PRODUCTS CONTAINING CASHEW APPLE AND CASHEW NUT

Cashew apple fruit chutney
Ingredients

3 kg cashew apple slices

3 kg sugar

168 g salt

84 g onion (peeled and finely chopped)
21 g cumin powder

21 g black pepper

21 g cardamom powder

42 g green ginger (peeled and grated)
7 g cinnamon (coarsely powdered)

7 g coriander

42 ml acetic acid glacial (vinegar)

Method
Type 1

The cashew apples are immersed in a two percerg bdlution (common salt solution) for three dayfser washing
free of salt, the apples are steamed for five t@seninutes at 10lb pressure. The steamed apmeabhen cooled and
washed in water. Any bad portions are trimmed efbbe the apples are sliced into segments. Theatipks are
cooked with the addition of salt, sugar, spicesthedacetic acid. The ginger, cinnamon and coriaadetied loosely in
a cloth bag and added to the mixture. This bagrnswed when the chutney is cooked.

Type 2

Soak cashew apple slices in a two percent brindisolfor three days, remove from the brine andhwaslean water.
Remove any undesirable portions and then slicapipées. Chutney is prepared as usual, using 1dar sl onion (large
size), 30 g ginger, 1 teaspoon of cumin seed, peppedamom, cinnamon and coriander powder, s#dsie and 20m|
glacial acetic acid for every 1 kg of fruit slice.

Tie all the powdered spices in a clean thin pidadath, (such as muslin). Prepare a sugar syruadayng an equal
qguantity of water to the sugar. Add the sliced appthopped onion, grated ginger, vinegar andasé#ie sugar syrup.
Drop the spice bag in when the mixture begins ib Boil the mixture until it is sufficiently thickned and hot-fill into
clean, sterilized jars.

Cashew apple pickle
Ingredients

65 g cashew apple pieces
12 g salt
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5 g chilli powder

5g coriander

2 g fenugreek seeds

5g mustard powder (fried and ground)
1 g turmeric

1 g acetic acid

1.5 to 2 g citric acid

59 jaggery

5 g ginger oll

Method

Soak cashew apple pieces for 10 days in a 12 pdrdee solution and then wash thoroughly in waltezat the oil and
add the spices. Pour the oil and spice mixture theebrined apple pieces, mix well and allow tolcAold preservatives
(acetic acid and citric acid) to the apple mixtuwayer with the remaining oil and store in a séecibntainer.

Sweet cashew pickle in oil
Ingredients

1 kg cashew apples
63 g salt

20 g chilli powder
1.5 g ginger paste
30 g chopped onion
3 g mustard seeds
3 g cumin

3 g cloves

1.5 g cardamom

3g cinnamon

3 g garlic paste

125 ml vinegar

125 g sugar

edible oil (enough to immerse the pickles in thetamer)

Method

Soak cashew apple cubes in a 12 percent brineaolar 10 days and then thoroughly wash in cleatew Heat a

small quantity of oil until it is bubbling and atlte mustard seeds, onion, garlic and ginger. Whemustard seeds stop
popping, add the remaining spices and the fruieswind heat for a few minutes. Cool the mixtum@ton temperature,
then leave to stand in the sun for three or foysdAfter this time, add the sugar and vinegar stitdnto the mixture.
Heat sufficient oil to immerse the pickle in thentainer, cool it and pour over the pickle mixtugeal the container and
store at room temperature.

Recipes using dried cashew apple powder.

Cashew apples are highly perishable as they cdmmstiored for more than 24 hours. To resolve tliblpm, the pulp
can be dried and ground into a powder that carsbd in a range of products.

Preparation of cashew apple powder

Cashew apple pieces are dried (either with or witltashew apple juice) for 12 hours (with juice}ds hours (without
juice) at 70°C. The dried pieces are ground ancekdtm airtight containers for use in a range cfpes.

Cashew apple sweet cookies

Ingredients
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72 g wheat flour

8 to 16 g cashew apple powder
50 g ghee (clarified butter)

40 g sugar

5 g baking powder

Method

Cream the ghee or butter and sugar to form a éigttfluffy cream. Sieve the wheat flour, cashewl@ppwder and
baking powder into the mixture and mix to formiff stough. Roll out the dough into a layer an efgbf an inch thick
(3 to 4 mm) and cut out small biscuits. Bake at°C8fdr 20 minutes until golden brown.

Cashew apple masala cookies

Ingredients

135 g wheat flour

15 to 30 g cashew apple powder

75 g ghee or butter

10 g sugar

5 g salt

5 g baking powder

45 g curds

20 g green masala

(made from a mixture of coriander leaves, greetie$ curry leaves and ginger in equal quantities)

Method

Sieve the wheat flour with the cashew apple powlkgking powder and salt twice to ensure thatwe mixed. Rub
the ghee or butter into the flour until the mixtuesembles breadcrumbs, then add the sugar anaeditindd the green
masala and curds and knead the mixture into alsofjh. Roll out to form a thin sheet of one eigbitan inch thickness
(3 to 4 mm)and cut with a fancy biscuit cutter. Bék an oven at 180°C for 20 minutes until goldemwm in colour.

Cashew apple porridge mix
Ingredients

70 g malted wheat flour
30 to 40 g cashew apple powder
15 g powdered sugar

Method

Sieve all the ingredients thoroughly to form a amf mixture. Add 100 g porridge mix to 600 ml oftetlaand cook,
stirring continuously for about 5 to 10 minutes.

Cashew apple sweet doughnuts
Ingredients

90g wheat flour

10 g cashew apple powder
1.5 g baking powder

3 g yeast

15 ml + 35 ml water

4 g milk powder

20 g sugar
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20 g ghee or butter

1.5gsalt

half an egg

a few drops of vanilla essence
oil for frying

Method

Sieve the flour, salt, cashew apple powder andniggowder together twice. Gently rub the ghee ¢tebinto the
sieved powder mix. Mix the yeast with 15 ml watedd. tsp of the sugar and leave to stand for ab@wminutes until it
froths. Add the rest of the water (warmed to al8%iitC) to the yeast and mix. Add the sugar, lighthaten egg and
milk and beat until a soft dough is formed. Kneigtitly until smooth and rest for 30 minutes. Ralt ¢to about one
guarter of an inch (6 to 8 mm) thick and cut witlaughnut cutter. Rest for 10 minutes. Fry the dowgs in oil until
golden brown in colour, then roll in sugar powder.

Cashew apple masala doughnuts
Ingredients

90 g wheat flour

10g cashew apple powder
% teaspoon yeast

15+35 ml water

5 g (1 teaspoon) milk powder
5 g sugar

% teaspoon salt

half an egg

10 g ghee or butter

40 g onion (chopped)

6 green chillies

4 g curry leaves (chopped)
10 g coriander leaves

QOil for frying

Method

Sieve the flour, baking powder, cashew apple powdék powder and salt together twice. Dissolveykast in 15 ml of
lukewarm water with a pinch of sugar. Chop the ongreen chillies, curry leaves and coriander lsaley them a little
by keeping in an oven or frying for a short timeaipan. Cream the butter or ghee and the sugah&rgantil smooth
and then fold in the flour mixture. Add the yedkg egg and the masala (mixed leaves and chilli)leave to ferment
for about 1 hour. Knead to a smooth dough addlaVitater and rest for 30 minutes. Roll out to artgr inch (6 to 8
mm) in thickness. Cut with a doughnut cutter arsed fer 10 minutes. Deep fry in oil until golden .

Cashew apple sponge cake
Ingredients

90 g wheat flour

10 g cashew apple powder
Y4 teaspoon baking powder
50 g ghee or butter

100 g powdered sugar
1egg

% teaspoon vanilla essence
% teaspoon salt

milk to mix

Method
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Sieve the flour and cashew apple powder along avtinch of salt and baking powder. Cream the ghéeitber and
sugar until the texture is light and fluffy. Behetegg thoroughly and add to the creamed mixtlitBeaat a time. Mix
well, then gently fold in the flour. Add the milk bring the mixture to a dropping consistency, spioto a lined tin and

bake at 150°C for 35 to 40 minutes.

Cashew nut vegetable kurma
Ingredients

100 g cashew nuts

100 g carrot (chopped)

100 g peas

100 g French beans

100g paneer (cottage cheese)

2 tomatoes

2 onions sliced

Y, teaspoon turmeric powder

1 teaspoon red chilli powder

1 teaspoon coriander-cumin powder
1 teaspoon ginger-garlic paste

1 clove cardamom

pinch of powdered cinnamon

1 lemon

salt to taste

1 bunch coriander leaves (chopped)
ghee or oil for frying

Method

Boil the carrots, peas and French beans for tvibraee minutes. Slice the onions and fry in gheeiloAdd the ginger
and garlic paste and fry. Add tomatoes, tumeridli gowder, coriander-cumin powder and salt aridtegether. Add
the paneer pieces, boiled vegetables and cashewMintall the ingredients and cook for five minsit&emove from

the heat, add the juice of a lemon to taste andmder leaves to garnish. Serve with hot chapattis.

Green mango with cashew nuts and raisins

Ingredien

100 g cashew nuts

3 mangoes (green, medium size)
100g raisins

69 garlic flakes

2.5 cm (1 inch) ginger piece
vinegar

8 chillies (red)

sugar

salt to taste

Method

Peel the mangoes and grate them. Grind the ggifiger and red chillies to a fine paste with delitinegar. Melt the
sugar, salt and vinegar over a low heat. Add thié phaste and heat until it dissolves. Add thetgtamango, raisins and

nuts and cook over a medium flame until thickerdat-fill into clean sterile jars.

Cashew nut mushroom curry

Ingredients
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75 g cashew nuts (green, tender)
100 g mushrooms

2 chillies (red)
turmeric

1 teaspoon coriander
1 g (a pinch) cumin

% lime

2 onions

2 chillies (green)

10 g ginger

4 cloves garlic

% coconut

1 teaspoon oil

1 sprig curry leaves

1 pinch mustard seeds
salt to taste

Method

Clean the mushrooms and cashew nuts in hot watate @Ge coconut and extract the coconut milk ftoree-quarters
of the coconut. Boil the cashew nuts and mushro@riad the remaining coconut, red chillies, cori@ndurmeric and
cumin into a fine paste. Slice the onion, gingarlig and slit the green chillies. Heat the oil @i the mustard and
curry leaves. When the seeds start to pop, addrthend spices and sliced ingredients. Cook urgilchions are soft.
Add the cooked cashew nuts and mushrooms, lime and salt. Simmer for 10 minutes. Add the cocamilk and
simmer for 5 minutes. Season and remove from the he

Cashew nut banana cake
Ingredients

1 cup cashew nuts (grated or milled)
1% cup flour

11 cups sugar

1 mashed ripe banana

Y4 cup butter

4 teaspoons sour milk

2 eggs

1 teaspoon soda

1 teaspoon baking powder

% teaspoon salt

Method

Cream the butter and sugar together, add the bamahbeat well. Add the soda, dissolved in the stilkrand beat the
eggs well before adding to the mixture. Mix in fleair, baking powder and salt. Add cashew nutslzadce in a
moderate oven for about 40 minutes.

Source: Vaidehi, 2000.
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