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EXECUTIVE SUMMARY
INTRODUCTION

In accordance with the F.A.P.E. Terms of Reference, dated Ilst November, 1993, this
feasibility study reviews the market, technical and finarcial evaluation for the establishment
of an integrated papaya plantation and processing plant in The Gambia for the production
of refined papain for export. The report was prepared by Mr. C.F. Strect and Mr. Philip John
(Annex II).

METHODOLOGY

For the market survey, the assessments of historical/projected production and prices and the
conclusions and recommendations were based on faxed questionnaires and telephone
interviews with importers, distributors and papain enzyme manufacturers in the USA, EEC,
Japan and the processors in India and Zaire (Annex I). Official statistical data on exports and
imports of enzymes were also reviewed; however, as refined papain is aggregated with other
enzyme extracts, and not separately published, these esources were of limited use.

A field study was conducted by Mr. Philip John in The Gambia from 31st October t l4th
November, to assess the local conditions and costs for papaya cultivation (Annex I). Technical
data on processing methods and operating costs were developed by Mr. John in consultation
with equipment manufacturers and processors of refined papain in India.

PROJECT RATIONALE

Refined papain is a proteolytic enzyme, processed from the dried milky latex found beneath
the skin of the papaya fruit and has a wide range of applications in the food industry. The
major producers of refined papain are Zaire and India. Over the last two years, Zaire's
production has been severely curtailed due to political upheaval and civil unrest.
Production in India, which,like Zaire, is totally reliant on outgrowers for latex supply, has
also suffered a decline in production as a result of raw material shortages.. Consequently,
world market prices have escalated due to a world market deficit, currently estimated at 130
tonnes.

Papinex Limized, is being established to take advantage of the ongoing shortfall in world
market supply; and its proposed integrated Ppapaya plantation/processing facility, will have
the unique advantage of not being totally reliant on fluctuating latex supplies from
outgrowers.

The financial feasibility and sales prospects for this project are extremely favourable. It is
recommended however, that a study be conducted on the by-products of the papaya fruit
namely frozen papaya puree, papaya juice and tropical fruit wine, which will further enhance
the profitability of the project.
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PROJECT BACKGROUND

The project was initiated by Mr. John Moore, an American entrepreneur i partnership with
Mr. Charbel Elhajj, a Gambian national. They have established Papinex Limited in The
Gambia to develop this venture which will unlise Indian technical experrise.

The competitive advantages offercd by The Gambia for the proposed project include:
. excellent climate and conditions for the cultivation of papaya;

. availability of a prime land sire with sufficient supply of underground water
for irrigation;

] availability of an experienced local labour force at conparable wage levels to
Zaire and India;

® reliable and frequent air and sea transport to Europe for the export of finished
product and import of essential materials,

° a Government that is politically and economically stable, which encourages

private sector development.

PROJECT DESCRIPTION

Papinex Limited proposes to cultivate approximately 200 ha of papaya for latex extraction
and to establish a manufacturing facility for the production of refined papain. The process
will use a low temperature vacuwm evaporation and drying system, which is a well
established technology for developing countrizs. For a plantation of 200 1.a the optimum latex
yield per annum, (based on 2,000 trees per hectare producing 1.25 kg of latex per tree) is
approximately 500 tonnes. When processed, this converts into appioximately 50 tonres of
refined papain. Latex yields from the papaya fruit commence approximately nine months
after initial planting and continue for :n additional 15 months. It wili therefore be necessary
to implement a replanting schedule every 24 months, which is reflected in the output of

refined papain (Annex Ili}.
SITE LOCATION

Papinex Lid has acquired a 209 ha plantation, formerly owned by Citro Products (Gambia)
Ltd. The site is located on the outskirts of the capital city, Banjui, and is approximately 12
kins from the international airport.

PROJECT COST

The total project cost is projected at US$3,500,000. Papinex Ltd., will be capitalised at .
US$1,000,000 a:d the balance of the required project financing will be placed with
development institutions.
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ECONOMIC BENEFITS TO THE GAMBIA

° the generation of foreign exchange earnings,
® the employment of approximately 533 Gambian nationals,
o technology transfer and local personnel training,
) implementation of the Government's policy to promote the agricultural sector with
special emphasis on exports.
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1 COUNTRY ANALYSIS
1.1 LOCATION

The Gambia is one of the smallest countries in Africa, situated in the extreme western tip of
the continent and occupying a narrow strip of land, approximately 480 km long, on both sides
of The Gambia River. The country, whose width does not exceed 50 km, is bordered to the
north and south by Senegal, and to the west by the Atlantic Ocean.

12 POPULATION

Since the 1970's The Gambia has witncssed an increasing rate of population growth which
is currently estimated at 3.4 per cent per annum, of which about 2.9 per cent per annum s
due to natural increase and 0.5 per ceat per annum to immigration from neighbouring
countries. In 1990, total population was estimated at 890,000, corresponding to a density of
about 85 per km?. Given current demographic trends, the population could exceed 1.2 million
by the year 2000.

The popuiation of the Greater Banjul Area (GBA) is approximately 210,000 and if present
trends continue, it will increase by an additional 85 per cent to reach approrimately 400,000

by the year 2000.
13  POLITICAL ASPECTS

Formerly a British colony, The Gambia was granted internal self-govemnment in 1963 and
independent status in 1965. The country became a sovereign republic within the British
Commonwealth of Nations in 1969.

Cordial relations and closc co-operation arc maintained with The Gambia's immediate
neighbour, Sencgal, which crystallised into a confcderate arrangement known ds - the
Scnegambia Confederation in 1982. This Confcderation was subscquently dissolved with the
mutual consent of both partners but privileged relations continuc to exist between the two
countries.

The Cambia has enjoyed continuous political stability since independence under a democratic,
multi-party political system and the present constitution, dates from 1970. Exccutive power
is vested in the president who is head of state and commandcr-in-chicf of the armed forces.
Gencral clections through secret ballot, arc held cvery five years to clect the president and
36 candidates who constitutc the country's Housc of Parliament,

The largest party in the country is the Pcople's Progressive Party which, foilowing the 1992
clections, occupies 25 seats in the House of Parliament. Its leader, Sir Dawda K. Jawara, was
the country's first Prime Minister and has remained The Gambia's President since 1970.
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14 LECONOMIC ASPECTS

With a per capita income estimated in 1990 at US3264, The Gambia is onc of the world's
least developed countrics. The economy is bascd on agriculture, with groundnuts constituting
the major source of forcign exchange and accounting for 85-90 per cent of domestic exports.
About two thirds of the population are cmployed in the agricultural sector, producing mainly
groundnuts, millet, sorghum, rice and livestock rearing. Agriculture contributes about 30 per
cent of GDP. The principal manufacturing activity is in groundnut processing and a few other
modest, resource-based processing industries, all located in the Banjul arca. The country is
heavily dependent on trade, importing about one third of its food, all of its fucl, capital goods
and most other manufactured products.

Outside of agriculture, the most important features of the economy are a rapidly growing
tourism industry, cmploying about 6,000 Gambians during the high scason from October 1o
April; and a well developed commercial scctor that has historically been involved in re~export

trade to other countries in the subregion.
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2 MARKET STUDY FOR REFINED PAPAIN
2.1 PAPAIN, ITS FORMS AND USES
2.1.1 Background

Papain is the dried latex obtained from the papaya fruit. The papaya tree, indigenous to
Central America is widely cultivated throughout the tropics. Traditionally the leaves were
used to tenderise meat, long before the active principle in the papaya fruit was rccognised to
be a proteolytic enzyme which can break down and dissolve protein. More than 60 years ago,
the discovery that an enzyme obtained from the papaya latex could be used to improve the
clarity of chilled beer, stimulated an industry to produce papain which has developed wide
ranging uses in specialised arcas of food processing.

2.1.2 Crude Papain

Historically, the earliest commercial drying of papaya latcx was sun~drying or Kiln drying.
These mcthods, particularly sun drying, where cxposure to ultraviolet in sunlight reduces
proteolytic activity, produce an inferior quality product. The matcrial is often darkly coloured
-and is frequently malodorous as a result of microbial growth. Crude papain is ground into a
coarse granular form for export and usually requires purification in order to produce a more
stable product free of cxtraneous materials, and with an acceptable shelf-life and microbial

count,

As the food processing industry has developed morc stringent specifications on the use of
crude papain, including laboratory testing of the proteolytic activity, bacterial count and
solubility, most consumcrs preier a refined product that meets these standards and can be
used directly in many applications.

2.1.3 Refined Papain

The production of refined papain using low vacuum and spray drying methods was devcloped
during the 1960's. The end product is a fully soluble finc white powder with a low bacterial
count and a high protcolytic activity which is between two and four times that of crude
papain.

2.1.4 Uses of Papain

The principal uses of papain arc:

] in the brewing industry it is used in the chill proofing of beer to prevent the
formation of haze during cold storage;

° in the pet food industry it is used for pre-digestion of meat products;

® in the meat industry it is used as a tenderising agent, either sprinkled onto
meat or by injection into animals prior to slaughter;
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. in the food additives industry it is used 1o increase the yicld of yeast cxtract
from spent yeast and for the production of protein hydrolysates which are both
widely used in the manufacture of savory foods such as soups, sauces, spreads,
canned and frozen foods clc,

Minor uses of papain include:

® _ in the pharmaccutical industry it is used in the production of digestive aids
either as powder formulations or in tablets;

* in microbiology it is used for the production of peptones from meat and cascin
for the manufacture of sera and vaccines;

° in the animal feeds industry it is used for preparing a specialised fish protein
concentrate,

Small quantitics of papain are also used in leather bating to improve mobility and softness,
in the textile industry for degumming silk and in the cosmelic industry for skin cleansing

formulations.
2.2 COMPETITION

2.2.1 Zaire

The production of refined papain was started in Zaire in 1970 by Mr. Boudart, a Belgium,
who patented a spray drying technique. Boudart established outgrower plan.tallons an.d a
proc'cssing facility for the production of refined papain in the eastern province of Kivu.
Having dominated the world market for approximatcly fiftcen ycars, the company was sold

to Enra S.A. in 1985. )

Enra S.A., Zaire, is a privatc company owncd by Mr, Bemba Salona, a Zarois citizen. In
1990 th:y were producing up to 110 MT, however, Zaire over the last two years has been
ravaged by violent political conflict arid cconomic ruin. Many of the papaya plantations have
been destroyed with no evidence of replanting. Production in 1993 has declined to
approximatcly 35 tonncs.

With iittle prospect of cconomic revival it js unlikely that Zaire will emcrge as significant
competition in the ncar future.

2.2.2 India

In the carly 1980's, scveral companics in India sct up processing facilitics for refined papain,
but were reliant on outgrower smallholdings for delivery of latex. During 1990 India was
producing up 10 140 MT, however preduction has shown a decline over the last three years,
as obtaining sufficicnt quantities of rcfinable latex has become increasingly difficult; as
outgrowers have abandoned the labour intensive papaya cultivation and latex collection in
favour of other rcadily marketable crops for domestic consumption. The high cost of
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maintaining processing facilities without regular latex supplies has forced some processors to
close down their rcfining operations.

The major producers of refined papain in India are prescntly:

) Jain Plastics, PVT Ltd., India, a family owned company, established in 1979. Their
principal activity is plastic pipe manufacturc. They currently produce approximately
60 tonnes of refined papain per year.

e Enzo-Chem Laboratories PVT Ltd., India, established in 1980 by the Warma
family. They currently produce approximately 30 tonnes of refined papain per year,

There are as well several minor processors of refined papain in India producing approximately .

AO tonnes per annum for domestic and export markets.

REFINED PAPAIN

WORLD PRODUCTION
300
250 |
200 W ZAIRE
§ 150 = INDIA
100 =8 OTHERS

1970's 1980's 1990 1991 1992 1993
YEARS

223 Others

Reco Industrics Limited, Uganda, owned by Mr. Rwabwogo, has a small processing facility
with an installed capacity of up to 25 tonnes of refincd papain per year. Located near the
Zaire border, they arc cntircly dependent on Zaire for latex supply and as a result have
experienced erratic production levels; 1993 output is estimated at 15 tonncs.

In Japan, Kirin Brewery, were producing small quantities of refined papain for their own use.
However, due to high production costs, their plant was closcd down in 1985 and thcy now
import their refined papain rcquirements.

\}
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23 SUPPLY/DEMAND FORECAST

The declining pooduction in Zaire and India has created a world market shortage of refined
papain:

| WORLD MARKET TREND

300 ¢

| DEMAND
B3 SUPPLY

1970's 1980's 1990 1991 1992 1993
YEARS

Processors in India have tricd to increasc their production by importing crude papain from Sri
Lonka for refining; their current production is approximately two to three tonnes per annum,
This has proved to be expensive and of infcrior quality as the initial drying of papaya latex

to obtain crudc papain results in loss of activity.

China is also presently trying to cxploit the market shortage . rcfincd papain and are
producing small quantitics of a semi refined product of an inferior quality which has had

minimal acceptance in the market.

24 HISTORIC AND PROJECTED CONSUMPTION TRENDS

2.4.1 Introduction

Papain is one of the best known examples of an enzyme derived from a tropical fruit. During
the last twenty years the industrial usc of cnzymes has rapidly expandcd. In some sectors of

industry the usc of enzymes is still in its infancy. The rcasons behind the success of enzymes
can be summed up in four words; cfficiency, precision, convenience and cost cffectiveness.

6
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242 Brewing

During the 1970's rcfined papain consumption was dominated by the brewing industry which
" represented up to approximately 75 per cent of world market demand. This usage substantially

declined due to:

] the invention of alternative methods to chill proof beer without the usc of
additives;
] a change in distribution mcthods, has rcduced the necessity for prolonged

storage of beer, in which papain was uscd as a quality preservative.

However, information obtaincd from the brewing industry indicates that the usc of refined
papain as a chil! proofer and a quality preservative will remain at its current level for the
foreseeable futurc.

24.3 Pet Foods

In the early 1980's a substantial market emerged for rcfined papain in the pet food industry
which has developed to a current level of approximately 25 per cent of the world market
demand for refined papain.

Papain is uscd in pet foods on an increasing scalc duc to:

. its ability to lower thc viscosity of mcat slurrics facilitating handling and
transport in a processing plant;

° the enzymatic hydrolysis of meat by papain produces peptides and amino acids
that creates a savory flavour attractive to pets.



Cargill Technical Se.vices Lid Feasibility Study - A Processing Plant to Produce Refined Pupain in The Gambia -

2,44 Meat Tenderisation

“The use of refined papain in the meat tenderisation industry has maintained a consistent share
of approximaicly 20 per cent of woild market demand. The industry is dominated by the U.S.
which has the highest per capita mcat consumption in the world and where prc-slaughter and
post-slaughter injcction of liquificd refined papain is widely used.

24.5 TFood Additives

There has been a substantial increase in the use of food additives duc to the rapid growth in
consumplion of processed and convenience foods.

The most important uses of reiived papain in food additives arc:

° production of yeast cxtracts,
° production of hydrolysed proteins.
2.4.6 Others

DEMAND FOR REFINED PAPAIN
BY INDUSTRY SECTOR (1992-1993)

(30.0%) = Brewery: 87 MT
(25.0%) > Pet Food: 73 MT
(5.0%) ED Food Additives: 58 MT
. i : £ Meat Tenderisation: 58 MT )
(20.0%) (20.0%) £%3 Others: 14 MT

Due to the versatility of the papain enzyme there are scveral minor uses refcrred to in scction
2.1 and new sourccs of usc that arc continually being evaluated.

2.4.7 Industry Outiook

Due to the present unreliability of supplics, manufacturers within the food industry are having
to substitute refincd papain with less cfficicnt enzyme combinations.

It should be noted that papain can be produced synthetically. However due to its complex
nature it has not been considered to be an cconomically viable proposition
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The preference for the use of refined papain over other enzymes is principally due to:

] its natural product source,
] its ability to retain activity at high temperatures,
] its ability to retain activity across a wide pH range.

Interviews conducted with manufacturers of enzyme preparations indicated that there will be
a return to the use of refined papain once the current imbalance in the supply and demand
situation is alleviated.

25  THE MARKET

The principal markets for refined papain are the USA, EEC (in particular UK, France,
Belgium, Germany and The Netherlands) and Japan. Other markets for refined papain include
Australia, Canada and South America which currently represent approximately 40 MT per
annum.

WORLD MARKET DEMAND 1993

M USA 158 MT
EIEEC  80MT
BN JAPAN 12 MT
(54.5%) | ooorneRs 40 MT

(13.8%)
4.1%)

(27.6%)

TOTAL: 290 MT

The importers/distributors of refincd papain and manufacturers of papain enzyme preparations
interviewed for this market report, (Anncx [) currently represent approximately 70 per cent
(170 MT) of the market demand for refined papain in the USA, EEC and Japan.

2.5.1 Projected Market Share

Based on industry estimates, the projected potential average annual growth rate for refined
papain consumption is 2.5 per cent per annum.

" The following shows Papincx Limited projected market share based-on a two year replanting
schedule (Annex III).

1995 | 1996 1997 1998 | 1999

Projected World Market Demand MT 304 312 320 328 336
Projected Sales Papinex Ltd MT 8* 44 37 41 44
% Market Share 2.6% 14% 12% 13% | 13%

* six months sales

N
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2000 2001 2002 2003 2004 |

Projccted World Market Demand MT RER) 353 3602 371 380
Projected Sales Papinex Ltd MT 36 49 35 47 37
% Market Share 10% 14% 10% 13% 10%

2.6 MARKETING AND SALLS

The cnd users of refined papain purchasc their requirements from importers and distributors,
who also act as stockists, or enzyme manufacturcrs/processors who convert refined papain
powder into standard liquid preparations to suit customer requircments.

This system provides the end user with the advantage of not having to carry large inventorics
and avoids the problems of verifying quality, delays in delivery and overscas payments. Most
purchasing by the end user is on an open account basis, with prices fixed on a one year
contract.

Manufacturers of refined papain in India sell dircctly to importers/distributors/enzyme
manufacturers as thcy have no overscas representatives. Enra S.A., Zaire have their own
marketing company Enzymase Intcmational in Belgium. Sales are normally made on a cash *
against documecnts basis as most of the customers arc long cstablished in the refined papain

industry.

Imports of refined purified are normally airfreightcd duc to its low volume and high value.

it Is recommended that Papinex Limited appoint sales agents for the principal markets, with
agency agreements established on a performance basis. Sales agents should maintain rcgular
stock levels to cnsure spot deliverics to clients. In addition the sales agent should provide
information on changing market conditions and price fluctuations.

It is proposcd that a marketing budgcet be established to enable the company to develop in
conjunction with ticir agents the following:

L] contact with the importers, distributors and  manufacturers of cnzyme
preparatians in the principal export markelts;

. product sampling to potential buyers;

L provide for indcpendent testing of the refincd papain to establish the quality
of the product.

However, due to the current world market shortage of refincd papain, it is anticipated that
minimal market promotion will be required.

Papinex Limited will have the unique advantage of an integrated cultivation and processing
facility without having to rcly on outgrowers for latex supply. This should result in the
highest quality standard of finished product and ensure market acceptability at a premivm:
price.

10
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2.7 IMPORT REGULATIONS/TARIFFS

In the Europcan Community, rcfined papain is imported duty free under the Lomé
Convention, whereby preferential tariff agrecments have been established with African,
Caribbean and Pacific (ACP) countrics.

In the USA and Japan refined papain is imported duty free from all sources, except India,
which is subject to six per cent import duty in the USA. This tariff was recently imposed as
a retaliatory measurce for India's refusal to sign an "Intellectual and Patent Rights" agreement
and is unlikely to bc removed in the near future.

The customs classification for refined pzpain is ‘Enzymes and Prepared Enzymes (excluding
rennet and concentrates)' and the tariff no. is 350790000.

2.8  QUALITY STANDARDS

The quality of refined papain is based on its activity as an enzyme which is cxpressed in
tyrosine units or N.F. units. This is defincd as the quantity of papain required to break down
a specified quantity of protein.

The most common quality standard for refined papain is 800 tryosine units or 48,000 N.F.
units per mg.

The only published standard specification for refined papain is in the Food Chemical Codex
of the USA (1st edition); the assay method cited is used universally (Annex [V).

In the EEC refined papain is listed in the Einex dircctory (European Index) which classifies
all substances uscd in the manufacture of foods and pharmaceuticals.

29  PRICING AND TRENDS

Average Refined Papain prices FOB Zaire/India (US$/kg)

l 1989 1990 1991 1992 1993+

1 38.00 40.00 42.00 52.00 81.00 |

* six months

The above prices of refined papain are based on the most commonly used activity level of
800 tyrosine units or 48,000 N.F. units per mg.

Up to 1991, the price of refined papain remained relatively stable with minor increases
reflecting a risc in processing costs and air freight charges.

The inflated prices of 1992 and 1993 are a direct result of the ongoing world market shortage
of refined papain caused by the situation in Zaire and the production decline in India.

11
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2.10  Market Forecast

It is ancitipated that the current inflated price levels will stabilise at approximately US$55-60
per kg over the next 18 months, duc to a concerted cffort by producers in India to increase
their output.
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3 TECHNICAL STUDY FOR REFINED PAPAIN
3.1  PAPAYA PLANTATION AND CULTIVATION

3.1.1 Background

The papaya (Carica Papaya L.), although native to Central America is now grown in most
tropical regions up to an altitude of 1,000 m. The main producers are Mexico, Brazil, Peru
and Venezuela in South America; Sri Lanka, India, Taiwan, Thailand and Philippines in Asia
and Uganda, Kenya, Tanzania, Ghana and Zaire in Africa.

Papaya is a soft wooded tree that grows to a height of up to 10 m and has palm like leaves.
It is generally dioecious but occasionally bi-sexual varieties are found. The fragrant flowers
are pale yellow and fruits are bome on leaf axles on the trunk, starting at a height of
approximately 1 m from the ground.

3.1.2 Climate

Papaya thrives under hot sunny humid conditions and also under dry conditions, given
adequatc imrigation. High sunlight radiation is required to produce superior quality fruit and
maximum latex yiclds. Low temperaturc and frost arc harmful, cold nights cffect fruit quality
and also extends the period to maturity.

The Gambia lics between latitudes 13° 12' 15'N and 13° 32' 56'N on the western coast of
Africa. The climate is sub-tropical with a long dry season from November to May and the
rainy season from June to October. The average total rainfall is 817 mm per annum and is
generally confined to nights. The dry season is marked by a cool dry period from November
to March, coinciding with the movement of thc north-east trade winds (harmattan), and a
shorter dry period from mid-March to June. Mean tempcratures vary between 15°C - 31°C
minimum during the cool season and between 28°C - 40°C during the hot season. Relative
humidity ranges are between 22 per cent and 96 per cent and the average sunshine hours are
approximately seven - eight hours per day (Annex V).

There is no history in The Gambia of adverse climatic conditions such as storms, high winds,
hurricanes etc. which could damage the papaya crop.

The overall climatic pattern is ideally suited for the cultivation of papaya, with all the
required climatic parameters available for healthy and vigorous growth.

3.1.3 Soll

Papaya grows in most soils except heavy clays. Good drainagc is essential as the papaya root
system is easily damaged if the soil becomes saturated with water. The papaya plant is fast
growing and must have a continuous supply of plant food and moisture to ensure satisfactory
growth.

The soil at the proposed site is sandy loam with good drainage characteristics. It is slightly
“acidic, which is bencficial for papaya cultivation. The soil analysis reports (Annex VI) show
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a deficiency in organic matter and potash which will be rectificd by the addition of fertilisers
to improve the available phosphorous and nitrogen content. Fhese improvements will also
change the soil structure and increase its capability to retain water and discourage lecching,

A fairly high lcvel of nematode infestation was also noted in the soil, which can casily be
cradicated using a suitable nematicide in conjunction with locally available ncem cake. With
the preventive mcasures and treatments detailed in scction 4.1.17, nematodes are not
considered a risk to papaya cultivation.

3.1.4 Drainage Topography

The proposed site lics on slightly sloping land that provides for good irrigation. It drains
gently from the south cast and north cast sectors of the site into the nearby swampy bolong.
Its southern border runs parallel to onc of the main drainage channcls of the town of Brikama.

It should bc ensured that no cfflucnt sccpage, from any composting operations, or other
factory disposals arc allowed to drain into the nearby bolong, nor be allowed to contaminate

the spring water. '

3.1.5 Site Location

The arca of the proposed site is 209 ha, located in the western division administrative arca
which borders the Greater Banjul Arca (GBA); it lics close to the estuary of the River
Gambia. These regions are the traditional rice producing and horticultural development arcas.

The site lies about 5 kms from the town of Brikama which has a population of 35,000. -

Brikama {s located on the Banjul/Basse highway approximately 35 kms from the city of
Banjul and 12 kms from the international airpont, :

Access to the sitc is off the Brikama/Bassc by-pass, on an unpaved road. It is surrounded by
a number of villages on the northemn sector and market garden plots in the eastern sector

(Annex VII).
3.1.6 Water

Adjacent to the proposcd site, the village market gardening arca of Kcembjeng is renowned
for its natural springs. The sitc lics on an underground water path, giving the property a
unique quality in the region as a location for adequate underground water for irrigation.
Based on information obtained from other geological surveys conducted in the region and
discussions with hydro geologists and drillers working in the area, it was concluded that the
potential cxists to cxploit adequate ground water to meet the requircments of the project,
However, it is rccommended that a detailed geophysical survey of the site is conducted
including clectrical sounding, profiling, drilling of a test borchole to cstablish the potcntial
for maximum cxtraction of groundwater.

It should be noted that the drilling log of the cxisting bore hole dug at the proposed site
shows the static water level at 10 m depth.

14
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3.1.7 Cultlvar Selection

The papaya has numerous sub species and papaya grown in one country is somctimes
conspicuously different from fruit grown clsewhere. Some of the varieties are named;
Washington, Honey Dew, Peradeniya, Solo, Sunrise Solo, Selection No. 1, Blue Stem.
Panama Red, Fairchild, and commercially bred varicties from India named CO's one - six.

Only the female plant produces fruit, from which latex can be extracted for papain production.
An extensive evaluation of the different varictics of papaya concluded that three varicties of
papaya should be cultivated in The Gambia to obtain the required balance between yields and
availability of sufficient female plants to optimise refined papain production:

] a sclection from the {ocal Gambian varicty,
® COS varicty from India,
] a bi-sexual varicty from Taiwan.

The COS variety from India which is uni-sexual has the highest latex yield. The variety from
Taiwan, although lower yielding is bi-sexual and will ensure sufficient numbers of female
plants. There are two or three lower yiclding mixed varictics in The Gambia from which a
medium sized varicty with dark green ribbed fruits has bcen selected. This variety has the
advantage of being long established in The Gambia, well adapted to the local environment
and has acquired an immunity to most local discase. It is therefore recommended that one
third of the total arca is planted with each variety.

3.1.8 Land Clearance

The land is currently planted with 30,000 lime trces most of which are over 15 years old. It
is proposed that the entire area be clcarcd by a local sub—-contractor. The cleared area will be
divided into square blocks of 10 ha with access on all sides.

3.1.9 Irrigation and Bore Holes

A papaya trce requires an average of 12 litres of water per day, and a rcgular supply of
nutricnts to maintain hcalthy growth. It is therefore recommended that a drip irrigation system
be installed to facilitate cconomic distribution of water and nutrients dircctly to the root
system (Anncx VIII). For 200 ha under cultivation at the proposed sitc, it is reccommended
that 12 bore holes be installed.

[nformation on the availability of water in the area of the proposed site was obtained from
the Director of Water Resources in Banjul. There is an abundant supply of water at an
approximate depth of 10 m, resulting from accumulated rainfall in the wet season. It will
therefore not be necessary to obtain additional water supglies from The Gambia river.

The peak water requirement per day for 200 ha under cultivation is 4,800,000 litres. Based

on 12 boreholes producing 400,000 litres cach per day, one hole will be required to pump for
11 hours per day at a rate of 36,000 litres per hour.
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4
The factory water requirements are:

Process 15,000 litres per day
Washing and cleaning 10,000 litres per day

Additional pumping required for the factory water would be approximately one hour per day.

3.L10 Pt Digging and Manuring

It is rccommended that pits of 2.5' x 2.5' x 2.5 be dug at a spacing of 7'x 7'. As the soil is
poor in organic matter, the pits should be filled with compost, bone meal cte. The pits arc
then allowed to weathier and must be irrigated for a few weeks prior to planting. As the soil
is sandy loam, pit digging can be cxccuted manually. Duc to the fairly high level of nematode
infestation in the soil, the back filled soil and compost should be treated with suitable
nematicides, fungicides and insccticides to provide an acceptable sterile environment for
healthy development of the transplanted sccdlings.

As availability of organic manurc/compost in The Gambia is limited, it will be necessary to
initially import bone meal, peat, ncem cake cic. The total start up quantity required will be
approximatcly 3,000 tonnes. In subscquent ycars, the farm will scif generate most of its
compost requirements which will be supplemented by procurement of animal manure, neem

cake and sceds in The Gambia.

The annual cost for the procurement of organic compost is estimated at US$35,000, inltialiy
broken down as foilows:

'Y US$20,000 for local procurement of groundnut cake, cattle manure, scwage waste and
small quantitics of ncem sceds (compost preparation is included in labour costs);

° US$15,000 for imported concentrates of bone and blood meal, fish waste and- necem
cake.

The quantitics of imported concentrates will reduce as local neem collection is increased as
detailed in scction 4.1.17

3.1.11 Cultlvation of Scedlings for Transplanting

Approximatcly 8,000 scedlings arc required to plant 1 ha with four scedlings in cach pit, The
nursery should be started approximately two months prior to transplanting. The sceds arc
raised in nurscry bags with drainage holes which are filled with soft loose top soil mixed with
compost. This mixture must be treated with nematicides, insecticides and fur gicides to
prevent any carry over of plant discasc to the ficld. The scedlings should be raised under
cover and hand waltcred regularly. Sceds will germinate within 15 to 20 days and
transplanting can be carricd oul after about two months when the sccdlings grow to a height
of betwcen 6"-9",
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3.1.12 Transplanting

Four secdlings should be planted in cach pit. To prevent mutilation of the roots, a large part
of the moist soil containing the entire root system should be lifted and transplanted into the
pit. The seedlings should be held ercct in the hole with the root collar about %" below the
ground surface. A papaya seedling has a long tapering, thick fleshy white tap root, the upper
part of which has the largest number of fibrous roots that forms the future root system of the
papaya plant. It is essential that all fibrous roots arc prescrved intact during transplanting as
rough handling of the seedlings can lead to stunted growth and other abnormalities. The
seedling must be thoroughly irrigated immediately after transplanting and daily thercafter.

3.1.13 Thinning

As only the female plant can be used for latex collection and there are no means to determine
the sex of the plant before it flowers, four plants are grown in each pit. Flowcring takes place
about four ~ five months after planting when the scx can be determined. Male flowers are
bomc on long drooping flower stalks in great numbers and the female flowers. are bome on
short branched stalks in the lcaf axils.

For the COS and The Gambian varictics, the first trees in cach pit which show femalc flowers
will be preserved aad the rest destroyed. About one month later the strongest of the remaining
females is preserved and the others are removed leaving one female in each pit. About 25
male plants, which function as pollenisers, arc retained for cvery 1,000 femalc plants, suitably
spaced in the plantation,

3.1.14 Weed Control

The soil surrounding the plant base is likely to have weed growth which must be continuously
removed.

3.1.15 Fertilisation

As vigorous growth of papaya must be induced for an abundant latex supply, it is
recommended that the organic manure be supplemented with nutrients, in particular nitrogen.
The drip irrigation system will facilitate the delivery of micro doses of chemical fertilisers
and trace elements direct to the root system. The quantitics of nutrients required should be
formulated bascd on detailed soil analysis of different scctors of the site after clearance,
Approximately 200 tonnes of imported complex fertiliser will be required per annum.

3.1.16 Replanting Schedule

Based on observations of climatic and soil conditions in The Gambia, it has been determined
that the commercially viable tapping life of the papaya tree is approximately 15 months, after
which replanting should commence. The nursery raised scedlings should be transplanted equi~
distant from the existing plants. The older plants can be retained for 30 - 45 days after fresh
transplanting, before removal, as they will provide shade for the seedlings. Replanting can
take place continuously every 24-26 months provided that sufficient soil nutrients are
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available. With rotation planting, it is essential to remove all old trees even though the
tapping lifc of some trees may not be exhausted.

3.1.17 Papaya Pests and Diseases

Occasionally the spider mite is found on papaya which attacks the leaves and fruits. Spider
mites can be casily controlled by regular .praying of acaricides on a preventive basis while
the plant is still young. Other possible discases arc fungal types the most common being
collar rot, root rot, fruit rot, and mildews which attack the leaf, fruit and root. There are many
cffective fungicides available to alleviate fungal attack. The most difficult discase to control
is the leaf curl virus and the mosaic vitus. Observations in The Gambia show no evidence of

these viruses being present.

For control of ncmatodes, ncem cake, ncem oil and crushed necm secds and leaves are
recommended as they will also provide nutrients and mulch to the plant. This should be used
as an adjunct to chemical plant control mecasures for which carbofuran is recommended for
effcctive cradication of nematodes. Neem is plentiful in The Gambia but as no harvesting is
presently conducted, it is recommended that a collection system be implemented. The
:stimated cost of local purchases of ncem sceds is between 100 - 150 dalasis per tonne.
Additional costs of transport and neem seed crushing (to generate ncem cake for compost and
ncem oil for use as an insccticide), arc negligible and are included in labour and transport
wverheads. The estimated annual cost of neem cake and oil, when total requirements can be

srocured locaily, is US$8,000.

The initia! start up quantitics of pesticides/fungicides required will be approximately- 500
:onnes. Utilisation should be on a preventive and as required basis. '

In The Gambia, where there has been no widespread use of pesticides/fungicides plant
srotection control measures will be enhanced as immunity levels arc low.

3.2 LATEX RECOVERY

Latex collection should be carried out in the carly hows of the morning which is the period
of greatest Jatex flow. Only the oldest fruits (lowest on the trunk) should be tapped while they
arc still entircly green and have rcached about 75 per cent of their maturity. If younger fruits
higher on the trunk arc tapped at the same time as the old frults, growth will be retarded and
they will ripen prematurely. Further, the wholc tree will be greatly weakened by the cxcessive
loss of fluid.

3.2.1 Tapping Method
The arca to be tapped should be divided into three scctions and one section tapped per day,
returning to the first scction on the fourth day, thus giving the tree sufficient time to recover

its productivity.

Tapping consists of making tow to threc incisions not more than 1.5-2 mm decp running
laterally down the fruit using a stainless stecl razor blade embedded in the end of a stick.
Decep incisions do not heal and frequently the fruit rots. A greater number of incisions on a
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{ruit will result in a lesser quantity of latex being collected as much of th~ latex remains as
dropicts on the fruit. The latex flows into a collection tray which consist- of a polycthylenc
sheet ciamped to the tree.

The latex flows for about 60-70 seconds after which it will coagulate on the fruit. The
coagulated material is scrapped off by hand and collected in buckets. The latex which has
dripped onto the tray and coagulated, is also collected in buck ts before the tray is refitted
to an adjacent tree. It is estimated that 50 trays will be required per tapping hectare and that
approximately 70-80 tre=s can per tapped per hour per tapping team {tapper and latex
collector).

3.2.2 Latex Collection and Handling

During latex collection, large cxtraneous matter such as flowers, leaves and insccts arc
removed from the tray. After collection in buckets, prescrvatives are added to the latex to
ensure the retention of maximum activity. The material is then transferred to 5SS litre stainless
steel air tight drums for transport to the factory.

3.2.3 Estimated Latex Yield

Three to four months after the rainy season, is the period of maximum latex yicld, with the
minimum yicld during the dry season. However, the proposcd drip imrigation system will help
to reduce this imbalance of latex yields.

For a plantation of 200 ha the opti.num average latex yield per annum, (based on 2,000 trees
per hectare producing 1.25 kg of latex per tree) is approximately 500 tonnes. When processed,
this converts into approximately 50 tonnes of refined papain.

3.3  FIELD TRANSPORT

It is recommended that trucks, tractors and trailers be provided to convey all plantation
. personnel to their respective work sites and for transport of agricultural inputs and fresh latex
supplies. The tractors should be fitted with spraying attachments for pest control operations.
34  TECHNICAL DESCRIPTION OF PROCESS

3.4.1 Reception/Inspection

The latex, when delivercd in the 55 litre stainless steel drums is in the form of a crumbly gel.
It should be inspected, weighed (according to arca and tapping team) and spread on stainless
steel tables. Extrancous matter such as dirt and insccts are manually extracted before the
material passes through a coarse filtration to remove the smaller foreign matter.

34.2 Liquification
The gelled latex is agitated at high specd with a shear stirrer in a vessel with baffles to

prevent the addition of air into the liquid through the vortex formation. The material being
thixotropic will change in consistency and become a milk like liquid.
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3.4.3 Refrigerated Storage

The liquid is pumped into insulated, refrigerated and scaled buffer tanks of 2,500 litres each,
which should be located on a platform with the outlet nozzles 4' from ground level. These
tanks are fitted with a slow speed anchor type stirrer to keep the additives in suspension. The
tcmperature is lowered to between 2°-5°C using chilled water circulation, supplied from an
ice bank system of S tonne capacity, to prevent deterioration of the product and filter aids arc
added to facilitate fast filtration.

3.4.4 Filtration

The liquid papaya latex contains the active soluble cnzyme along with other insolubles
consisting of gums, pectins, starches, sugars ctc. For product refining, the insoluble fraction
must be scparated from the soluble.

A scrics filtration is performed starting with a nutche filter to remove the coarser particles and
most of the gums. The filtrate is then pumped to a tank cquipped with a stirrer. Additional
filter aids arc added and a fine filiration is performed through a plate and frame filter press
10 remove all insoluble, suspended and visible matter. Finally, the clear filtrate, containing
enzyme, is pumped to a buffer tank and sterile filtered using horizontal filters through filter

pads.

The residual cake from the nutche filtration and plate and franic filtration is collccted, mi:fcd
with water and centrifuged in a slow speed centrifuge to recover the residual soluble, active
enzyme in the cake. The filtrate from the residual cake is added to the filtrate from the nutche

filter and passed through the plate and frame filter.

34.5 Concentration

The thin filtered sterile liquid containing between 8-10 per cent soluble solids should be
concentrated tp between 40-45 per cent solids prior to drying. There arc two possible
methods of concentration :

° low temperature vacuum cvaporation,
. ultra filtration using hollow fibre or membranc filters.

Considering the level of available skills, maintenance facilitics and technological development
in The Gambia, the low temperature vacuum evaporation system is reccommended. Vacuum
cvaporation is a long cstablished proccdure requiring cquipment with very few moving parts
that is casy to operate and maintain. The vacuum cvaporator has higher cnergy consumption
which is compensated by its reliability, sturdiness and higher concentration outputs.

Ultra filtration is a rclatively new procedure, the cquipment being highly scnsitive,
sophisticated and casily damaged. The cquipment is not repairable at site and whole modulcs
need to be replaced. The recovery of product and concentration is lower than by vacuum
cvaporation.
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The recommended system consists of a single stage forced circulation cvaporator, opcrating
at 500 kg per hour cvaporation rate, with vacuum supplicd by a steam ejector and barometric
condenscr operating at 15 torr. The thin stabilised liquid is pumped into the evaporator by
vacuum and heated in a calandria by stcam. The hcated liquid boils at a low temperature,
below 25°C, and passes into the flash tank where part of the liquid is retumned to the
calandria. The vapour is removed by the vacuum linc to the cjector and condensed in a
barometric condenscr. The thin liquid is concentrated by this method from 8-10 per cent
solids to 40-45 per cent solids after which the thick syrupy liquid is cxtracted through an
extraction pump.

The total stcam requircments for the cvaporation proccss arc:

® 600 kg/hr for evaporation,
° 70 kg/hr for stcam cjector,

34.6 Drying

Many methods have been used for drying papain, however, the two most commonly used arc
low temperature vacuum drying and spray drying.

Low Temperature Vacuum Drying

The principle behind vacuum drying is that thermally unstable products can be dried at low
temperatures without causing much degradation. Liquids boil at lower temperatures as the
degree of vacuum is increased. As low drying temperatures are required for producing high
activity papain, a stcam ejector vacuum system capable of 2 torr with 40 kg moisturc
evaporation/hr is rccommended where the drying temperature will be approximatcly 5°C,

The vacuum drycr consists of a reinforced chamber with hollow shelves through which hot
water can be circulated. The water is heated by steam in a shell and tube heat cxchanger and

hot water is circulated using a centrifugal pump. Vacuum of 2 torr is created by a threc stage
steam ejector system. The thick concentrated enzyme is sprcad onto tcflon coated stainless
stcel trays placed onto the hollow shelves and vacuum is created in the chamber. The product
is heated by addition of steam to the water circulating through the shelves. The temperature
is monitored by temperature probes inserted in the product and will initially be around 5°C.
The drying process takes between 6-8 hours, including loading/unloading, with tempcratures
not exceeding 10°C, After drying, the trays are removed and the product scraped off and
pulverised to the required mesh in a stainless steel pin mill, before it is sieved and packed.

Four vacuum dryers are recommended, with 60 trays of 0.25 m? cach on 10 shelves of 1.5 m?
cach, totalling 15 m? per dryer. Each tray will produce 900-1,000 g of finished product per
drying cycle which cquates to an installed capacity of approximately 700 kg of finished
product per day.

21



Curgill Technical Services Ltd Feasibility Study - A Processing Plant to Produce Refined Papain in The Gambia

The total stcam requirements for the vacuum drying process are:

. 50 kg per hour for heating,
° 180 kg per hour peak load for the cjector.

Spray Drying

The principle of spray drying is to convert the liquid into very fine droplels and allow it to
drop through a counter current of hot air. The liquid is atomised either through high pressure
nozzles or through high speed centrifugal disc atomises. The drying temperaturces, although
very high do not usuatly damage the product as contact time is very short, The powder is
collected in a cyclonc separator and the fines in a wet scrubber.

The entire operation of a spray drying plant is automatically controlled through a central
control pancl which also houses the motor control centre.

Duc to the technical sophistication of the spray drying mcthod and the lack of maintenance
facilitics in The Gambia, it is not recommended that this system be uscd.

3.4.7 DBoiler

The recommended boiler to be installed is an oil fired, three pass smoke tube type, with a

capacity of 2,000 kg/hr and with pressure at 5 kg/cm? In addition to ihe cvaporator and
vacuum dryers steam requirements (detailed in scctions 4.4.5 and 4.4.6), the generation of hot

water for cleaning down purposes requires 50 kg stecam/hr.
3.4.8 Cold Stornge

Two types of cold room facilities will be requircd; one operating at ~15°C for storage of
surplus latcx and concentrated material which would be necessary in the event of a plant
breakdown/temporary closure. Refrigerated storage of finished product at 5°C is also required.
It is reccommended that a cold storage room of 20' x 10’ be installed with two temperature
zones and having a total capacity of 5 tonnes.

3.5 QUALITY CONTROL

A quality control laboratory will be required for constant analysis of:

° samples of latex received at the factory to cstablish activity and total soluble
solids;
° samples of the residual cake from the centrifuge to ensurc that maximum

activity has been recovered,

[ samples of the concentrated material from the evaporator to verify activity,
solubility and total soluble solids;

[ 28]
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] samples from cach drying batch after grinding to ensure that the highest
quality standard of product has becn achieved prior to shipment.

3.6 INSTALLED CAPACITY

The plant will be designed to handle 500,000 kg of fresh latex per annum, averaging 2,500 kg
per working day. However supplies will peak during the three months immediately after the
rains. Based on 200 ha cultivated, latex yiclds could be as high as 6,000 kg per day for a
short period. The recommended plant specifications have taken this into considcration.

It is rccommended that after two years of production, outgrowing is developed to compensate
for the fluctuations in production duc to the fixed replanting schedules. Outgrower planting
schedules should be dove tailed into the project in order to maximise production capacity
utilisation for refined papain.

3.7  PACKING AND SHIPMENT

To preserve activity, rcfined papain must be stored at low tempceratures in airtight containers.
30 litre fibre or plastic drums with polyethylene. linings and a nett content of 20 kg arc
recommended. The air in the inner liner should be evacuated before closing. The product
containing 4-5 per cent moisture stored at 1°~5° C has a shelf life of approximately onc year.

As a high value product, refined papain is nomally air freighted. There are frequent
passenger air services from The Gambia to UK, Belgium and Switzerland. In addition, the
British based freight company Redcoat which is established in Banjul, is introducing an
exclusive air cargo scrvice from The Gambia to Europe.

3.8 SAFETY STANDARDS

Papain, being a proteolytic enzyme, requires careful handling and certain precautions need to
be obscrved. Direct contact with papain both in latex and powder forms can causc minor
irritation of the skin under certain conditions. All personnel handling latex will be provided
with gloves and packiig area staff will be provided with protective uniforms and masks to
avoid inhalation of the dusty fines.

39 INFRASTRUCTURE

The region of the proposed site location is the major population centre of the country. It
- provides all necessary infrastructure required including good road networks, excellent
telecommunication facilities, and is within close proximity of the international airport and port
of Banjul. Although municipal electricity and water supplies are available in the area, the
plantztion complex will gencrate its own energy and watcr requirements to ensure rcliable and
cost effective supplies.

3.10 ENVIRONMENTAL IMPACT

The cultivation of papaya under the proposed controlled conditions will have a positive effect
on the immediatc environment. The rccommended pest control measures are environmentally
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acceptable and the quantities of insccticides used will have no contaminating effect. The
manufacture of papain, which is primarily a mcchanical scparation aperation, docs not require
the use of solvents, chemicals or any other toxic or environmentally hazardous substances or
processes. The waste from the process arc diatomaccous carth and ccllulose filter pads both
of which are environmentally beneficial and degradable.

The plantation waste consisting of fruit, stem and feaves cte is estimated at 22,000-25,000
tonnes per year. Approximately +,000-0,000 tonnes of fruit could be used for the manufacture
of papaya purcc/juice and the reraaining waste should be used for composting. Weight loss
after composting will be approximatcly 70 per cent, and this shouid generate between 5,000 -
6,000 tons of suitablc compost for the plantation. The cost of waste removal and transfer to
the compost pits is included in labour and transportation overheads.
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4. FINANCIAL PROJECTIONS (USS)

&1 SALES AND PRODUCTION
SALES YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6§ YEAR 7 YEAR 8 YEAR 9 YEAR 10
ISALES REFINED PAPAIN (KG) 8,000 44,000 37,0650 41,000 44,000 36,000 49,000 35,000 47,000 37,0001
ISALES PRICE EX FACTORY (KG) S0 50 50 50 50 50 50 50 S0 50
TOTAL SALES INCOME 400,000 2200000 1,850,000 2,050,000 2200000 1,800,000 2450000 1,750,000 2350,000 1,850.000
PRODUCTION YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR S YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR 10
PRODUCTION REFINED PAPAIN (KG) 8,000 45,000 37,000 41,000 44,000 36,000 49,000 35,000 47,000 37,000
r'rrocx,ﬂ' YEAR END (KG) 0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
TOTAL VALUE STOCK AT YEAR END 0 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000
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4.2 PROJECTED CASH FLOW
YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEARS YEAR 6 YEAR 7 YEAR B YEARS  YEAR 10
INFLOWS
; 2 $9.378 1.242.63% 661619 1.208.892 746575,

PROFIT BEFORE T. 0 (110250) $11,582 342,608 $64.595 741,502 439 .

ADD Dgpkgcﬁr;g)v 1] 87.619 350.475 350,475 350475 350,473 313,025 158,075 143,638 143,32 154,842
FUNDS GENERATED FROM OPERATIONS 0 {22.532) 862,057 693.083 915.070 1,091,977 773.008 1.400.710 811257 1.352.217 901.417
SHARE CAPITAL 1,000,000 0 0 o 0 0 0 0 0 0 °
LOAN DRAWDOWN 1,500,000 1,000,000 0 0 0 2 2 0 0 0 0
INCREASE IN ACCRUED 1L {BILITIES 16,238 15.170 (3.280) 1.640 1.230 (3.280) $.330 (5.7400 4920 {3.100
TOTAL INFLOW 2,500,000 993.607 877.227 689,804 916,710 1.093.207 769524 1406040 105517 1357137 897,317
OQUTFLOWS
PURCIIASE OF FIXED ASSETS 1.369.882 1,000,090
PRE-START UP EXPENSES . 737,000
PRE-OPERATING FINANCIAL COSTS 300,000 o o 0 0 o 0 0 o
INCREASE IN STOCKS OF FINISIIED PRODU 0 50,000
INCREASE IN DEBTORS ! G 66,667 116667 Q916N 16667 12500 13.333) M6 (5833 50000 (4160
INVETMENTS IN PLANT & EQUIPMENT 0 0 0 0 100.000 u O 16L0 B0 150,000
LOAN REPAYMENT 0 416,667 416,667 416,667 416,667 116.667 410,667 ] G )
DIVIDENDS o 300,000 300,000 450.000 550,000 200,000 475,000 428,000 675,000 475,000
TOTAL OUTFLOWS 7306882 1066667 883.334 687.500 883,333 1.079.167 $83.333 935833 516 667 905.000 $83.333
NET CASH 93118 (73.060) (6.106} 2.304 377 14.040 186 390 460.207 288,850 452137 313 984]
CASH BIFWD B8 20.058 12.552 16.256 49.632 63673 250.063 710,270 999.121 1451258  1.765.241
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43 PROJECTED PROFIT & LOSS ACCOUNT

lvear1 |vear2z [vear3  |vEars  |veams [YEARS _ [vean7 |vEARS _ |YEARS |YEAA 10

REVENUE

SALES 750,000 2350000 1,850,000

co 400000 2200000 1850000  2050.000 2200000 1,800,000 2450000  1.750, \

ror.um ME 400000 2.200000 1850060 2050000 2200000 1,800,000 _ 2450,000 1750000 2.350.000 1,850,000
OPERATING EXPENSES

FACTORY COSTS 0 0 50,000 o o 0 g g g g
PLANTATION COSTS 300,000 0 ° 0 0 0 0 0 0 0
OVERHEAD COSTS 1,369,882 1,000,000 0 0 1) 0 0 0 o o
PERSONNEL/LABOUR 737,000 0 0 0 0 9 0 0 0 0
TOTAL 2,406,882 1,000,000 50,000 0 0 0

GROSS OPERATING PROFIT (2006.882) 1212057 1,800,000 2050000 2200000 _ 1,800,000  2450,000 1,750,000  2.350,000 1,850,000
DEPRECIATION 87,619 350,475 350,47¢ 290,475 350,475 313,625 158075 143,638 143,325 154,842
INTEREST ON LONG TERM DEBT 0 0 416,667 416667 416,661 416,667 416667 411667 o 0
NETT PROFIT (2094.501) 511582 1032858 1282858 1432858  1,069.708  1.875.258 1,189,655 2206675 1,695,158
CORPORATION TAX 0 ° 0 0 0 374,398 656,340 416393 172,336 593,305
DIVIDENDS 0 300,000 300,000 450000 550,000 200,000 475000 425000 675000 475000
RETAINED EARNINGS |__(10250] 211582]  a2608]  11ases]  isisez] 259978 | 7ersas]  242619]  s3a892] 271575
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44 PROJECTED BALANCE SHEET

| YEAR | YEAR 2 YEAK } YEAR ¢ YEAR § YEAR 6 YEAR 7 YEAR B YEAR 9 YEAR 10
L ASSETS
FIXED ASSETS . .
LN 250.000 250,000 250.000 250000 250,000 250,000 250.000 250,000 150,000 250,000
| BORE HOLES 295,000 275,000 255,000 235000 215,000 195,000 175,65 155000 135,000 165.000
| DRIP IRRIGATION 2978 P 257450 paypit] 217,085 196,873 176.681 156485 135297 160,105
| FACTORY BUILDING 198,000 190,00 152000 174000 166,000 158,000 150.0M 22,000 184,500 174,000
| EXPATRIATE HOUSING 247500 237500 N0 N30 207,500 197,500 187,502 177506 182,500 171,500
| PLANTATION EQUIPMENT 149 467 13933} 129.200 119067 108.93) 92.300 18,667 12853} 115067 101600,
PRODUCTION EQUIPMENT 731500 657,500 631,500 $37.500 $37.500 4871500 437300 487500 530833 46730
VEHICLES - PLANTATION 96250 $1.2% 66250 51250 111250 85000 58,159 4125 30,000 43,750
VEHNICLES 48,128 40,625 13128 25429 43,125 818 20,525 13,750 10,000 31250
OFFICE FURNTTURE & EQUIPAMENT. 14438 12138 951 1688 3438 3.181 91% 2 13.000 12,750
: TOTAL 234113 2351038 2047962 1904887 1.261 811 1.701.736 1 843 65) 1552022 1.388.657 1.523.858
]
i
| INTANGIBLE ASSETS 0 " 0 0
| PRE-OPERATING COSTS 700,150 $52.750 495350 287950 110,530 0 ’ ‘ ° 0
| PRE-OPERATING EINANTIAL COSTS 285,000 225000 165000 105000 200 2 3 ) 7 0
i TOTAL INTANGISLE ASSETS 985.150 TTra80 570350 362950 135,350 ] Z
CURRENT ASSETS - )
STOCKS - FINISHED PRODUCT 0 50,000 50,000 50.000 50,000 30,000 3000 30,005 30000 30.000
|DEBTORS 66,567 123333 154167 179433 183,333 150,000 204,167 145433 195,233 154,167
| CASH IN BANK 20,058 13352 16,255 9632 83.673 25006 N0 59 1ASIAE | 7es2)
| TOTAL CURRENT ASSETS 8672 27283 1042} 270463 297.006 436.06) 963237 1153953 1597081 1969408
I - — — .
\ TOTAL ASSETS 3.405.988 3216573 1338738 1511302 2.314.367 2183799 2210h 2857 3285.738 3358326
UARILITIES
SHARE CAPITAL 1,000,000 1000£00 1000000 1,000,000 1,000,000 1000000 1000000 1000000 1000000 1.000.000
| RETAINED EARNINGS 1110250 101331 141939 258534 430036 105 414 1A77.049 1.719.668 2233339 2525134
 TOTAL 389 750 T30 1143939 125151 1.450.036 1705414 247709 2719 668 1253589 330
CURRENT LIABILITIES - .
!ACCRUED LIABILITIES 16233 31408 p- b1 BIs Josss .18 33.48 17308 32228 118
! TERM FINANCING $16.667 416.667 416,667 416,667 416,667 416.667 b __0 __0 o
| TOTAL CURRENT LIABILITIES 432905 48078 @3S 446438 447,665 443388 3348 27368 12228 28128
LONG TERM LIABILITIES [ 0 0 0
TEXM FINANCING 2,083,333 1.666.667 1.250.000 133313 416,667 0 : >
TOTAL LONG TERM LIABILITIES 2,083333 1,666,667 1250000 131313 416.667 0 0 o
TOTAL LIABILITIES 3405988 1216073 243K 7151303 2314367 2133799 2510097 1746976 3IA3TR 1353263
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4.53. PERSONNEL COSTS

PLANTATION PERSONNEL NUMBER | ANNUAL | SOCIAL [SUBTOTAL| TOTAL
SALARY [BENEFITS (14%)
YEXPATRIATE (INCLUDING LOCAL ALLOWANCES)
PLANTATION MANAGER 1 18,667 0 18,667 18,667
ASSISTANT PLANTATION MANAGER 1 14333 0 14,333 14333
LOCAL
SUPERVISORS 19 3333 333 3,667 62,667
PLANTATION LABOUR (PERMANENT) 138 500 50 ss0 75,900
[TAPPERS (PART TIME CASUAL LABOUR ) 340) 218 28 306 103,889
TOTAL 499 37,111 411 37,522 282,456
FACTORY PERSONNEL
EXPATRIATE (INCLUDING LOCAL ALLOWANCES)
PRODUCTION MANAGER 1 18,667 0 18,667 18,667
ASSISTANT PRODUCTION MANAGER/LAB. SUPERVISOR 1 14,533 0 14,333 14,333
jLocaL
SUPERVISOR 3 913 91 1,004 3,011
BOILER OPERATOR 2 4,000 400 4,400 8,800
ELECTRICAL/MECHANICAL ENGINEER 1 4,000 400 4,400 4,400
WORKSHOP MANAGER 1 4,000 4C0 4,400 4,400
SKILLED LABOUR 6 4,000 400 4,400 26,400
SEMI- SKILLED LABOUR 5 2,000| 200 2,200 11,000
UNSKILLED LABOUR 3 500 50 S50 1,650
TOTAL 23 52,413 1,941 54,354 92661
MANAGEMENT AND ADMINISTRATIVE PERSONNEL
EXPATRIATE
MANAGING DIRECTOR 1 42,000 0 42,000 42,060
LOCAL
SECRETARY 2 3,200 320 3,520 7,040
SECRETARY/RECEPTIONIST 1 2,400 240 2,640 2,640
FINANCIAL CONTROLLER 1 6,667 667 7,333 1333
INVENTORY CLERK 1 2,400 240 2,640 2,640
PERSONNEL MANAGER 1 £333 533 5,867 5,867
ASSISTANT PERSONNEL MANAGER 1 4,000 400 4,400 4,400
PURCHASE/EXPORT MANAGER 1 2,400 240 2,640 2,640
DRIVER/MESSENGER | 1333 133 1,467 1,467
SECURITY GUARD 6 667 67 733 4,400
TOTAL 16} 70,400 2,840 73,240 80,427
[TOTAL PERSONNEL 538 159.924 5,192 165,116 455,543
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RATZ | YEAR3 | VYEAR4 YEAR 3 YEAR o YEART . YVEARX YEARS® ~ YEaRIC
250,000 l
300,060 6.6% i 30,000
jonin 6.6% N 30,000
200,000 a4 30.000 |
250,000 % ' 15.000 !
PLANTATION EQUIPMENT 152,000 6.6% 30.000 !
PRODUCTION EQUIPMENT 750,000 66% 100,000 100,000 ]
VEHICLES - PLANTATION 100,000 15% 73,000 ! 25.000 |
VEHICLES 56,000 15% 23.009 ' 23,000
JOFFICE FURNITURE & EQUIPMENT. 13,000 15% 15,000 |
1369312 |
131/%0 0% i
3106582 |
300,000 1% !
DEPRECIATION YEAR 1 YEA#? 1 _YEARJ YEAH 4 YEAR $ VEAV 6 YEAK 7 YEARS 1 YEARS  Viam i, ,
BORE HOLES 5.000 20,000 20,000 20.050: 20,000 26,500 20.000; 20,000 20,000 1000
DRIP IRRIGATION 5.041 20,152 20192 20,192; 20,192 | 01921 20,192/ 20,192 20,192 20192
ATRIATE HOUSING 2,000 5.000 1,000 5,600} 3,600} 20001 5.0001 8.000 §.000! 10,00
FACTORY BUILDING 2.500 10,900 10,650 10,050 166409 16,606 16,0004 10,000 10,00 9.6
PLANTATION EQUIPMENT 2,533 10,133 10,133 19.133] 10,133 10,133, 10,13y 10133 13,467 ; 13,463
PRODUCTION EQUIPMENT 12,300 40,000 30,000 50,6091 $5.000 $0.G00 | $3.000 30,000 56,667 | 63,313
VEHICLES - PLANTATION 3150 13,000 15,000 15.000 13.000 | 28.250§ 26.250! 12,300 11250, 1.2
CLES 1573 7,500 7.500] 7,300} nsol 1251 11280] 6875 11%. 1130
FFICE FURNITURE & EQUIPMENT 583 2250 2250} 2.250! 2.250; 1250! 22501 934 ¢ peerd
PRE-OPERATING COSTS 36,650 147,400 147,400) 147400 1474001 110.3%, o 0 [ u
PRE-OPERATING FINANCIAL COSTS 15.000 60,000 60.000 60407 85003) 43960 of 0 i o)
[ToTAL 51619 3504731 JSUATS 38U 438 a7y 113 625 145073 1416361 143328 YR
BOOK VALUES YEAR | YEAR 2 YEAR) | YEAR4 . YEARS ! YEARS ' YEAR? YEAR T YEARY - YEARIG |
BORE HOLES 293,000 775,000 153.000]  235.060 215,00 195.0001 1750000 155.000 135,000, 165.000
DRIP IRRIGATION 297334 277,642 282,450 7288 211,068 196,873} 170.631; 136,459 136297} 160,123
EXPATRIATE HOUSING 191,000 120,000 152,000/ 174,000 166,000 158,000 150,000 142,000 184,000 174.000
FACTORY BLILDING 747,500 232,500 221,500 217,500 207,560 191,500 137,500} 171,500 |n_5oo| 171,900
PLANTATION EQUIPMENT 149,467 139,333 129,200 119,067 105.933 93,800} s8e67] 128,833 113.067§ 101,600
PRODUCTION EQUIPMENT 737,500 81,500 €27,500 3375001 531300 451.300] 4373000 487,300 $30.833i 467,500
CLES - PLANTATION 96,250 81,250 66,250 31,250 111.250 $3.900} 58,7501 41,250 30,000 4%
VEHICLES 43,128 40,625 33128 25,628 43,128 BIRSLY 20,623 13,730 10,000 11230
CE FURNTTURE & EQUIPMENT 14,438 12183 9938 7681 5,438 388! 938 0 15,000 ; 12.1%
PERATING COSTS 720,150 532,750 «ws3sol 257950 110,350 0] ol o o) o
PERATING FINANCIAL COSTS 285,000 2235.000 163,000 105.00u ¢ 43.000 0 ol 0 ol [
TAL 1069.263( 27189881 23683121 2017.8377 " T673600 145379381 [395600; 13020231 1038657 TIITI5e
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VEHICLES 6,000
SUPPLIES 2,000
ANSPORT: ALRALOCAL 30,000 .
LEGAL/AUDIT 7,000
MARKETING 10,000
AX/TLX 12,000
INSURANCE 25,000
{TOTAL 92,000
4.5.6 ANALYSIS OF PRE-OPERATING COSTS (18 MONTHS) 4.5.8 FINANCIAL RATIOS
LAND CLEARANCE/ACCESS ROADS i 100,000 Projected isiamal Rats of Returm:  13%
SEEDS/PLASTIC BAGS 15,000
FERTILIZER 60,000 Projected Sharcholders retura om i %
PESTICIDES 40,000
ORGANIC COMPOST ) 70,000
SPARE PARTS AND MAINTENANCE 25,000
LABOUR 250,000
OVERHEAD COSTS 125,000
PROJECT FINANCING/LEGAL 50,000
(COMPANY FORMATION 2,000
TOTAL 737,000
'WORKING CAPITAL 393,118
[TOTAL PROIECT COST 3,500.000
43.7 FINANCIAL AND INVENTORY ASSUMPTIONS
TOTAL PROJECT COST 3,500,000
FINANCED BY:
EQUITY 1,000,000
LONG TERM LOANS 2,500,000
PRE-OPERATIGNAL® PRODUCTION&SALES
12 MTHS 6 MTHS YEAR 1°° YEAR 2 YEAR 3 YEAR 4 YEAR 3 YEAR 6 YEAR 7 YEAR S
LOAN DRAW DOWN 1,500,600
REPAYMENTS 0 250,000 130,000 230,000 250,000 250,000 250,000 °
INTEREST AT 10% 300,000 150,000 123,000 100,000 73,000 $0,000 25,000 [
LOAN DRAW DOWN 1,000,000
REPAYMENTS [ 166,667 165,667 166,667 166,667, 166,667 166,667 0
INTEREST AT i0% 0 200.000 83,333 66,667 50.000 13313 16.667 [}

® PRE-OPERATIONAL PERIOD IS 13 MONTHS

** PRODUCTION AND SALES YEAR | ASSUMES 3 MONTHS TRIAL PRODUCTION, 3 MONTHS SALES AND 3 MONTHS DEPRECIATION

DEBTORS: | MONTH SALES
ACCRUED LIABILITIES:

| MONTH OVERHEAD/PLANTATIONPRODUCTION COSTS

CORPORATE TAXES: ASUMES THAT THE COMPANY WILL BE GRANTED THE INVESTMENT INCENTIVES UNDER THE GAMBIA DEVELOPMENT ACT OF 1933

CASH IN BANK:

ASSUMES NO INTEREST ON DEPOSITS
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ANNEX I

SOURCES AND REFERENCES



US.A.

Client Location Contact
Ask Ingredients New Jersey Mr. Rohit Kripalani
Ampak Co. New York Mr. Amarish
Botanical Int. Inc. California Mr. David Solomon
CAL India Foods Int. California Mr. Vick Rathi
Chart Corporation New Jersey Ms. Claudia Blum
Enzyme Development Corp. New York Mr. Jack Haim
Marcor Development Corp. New Jersey Mr. Hans Eugster
Mcer Corporation New York Mr. Pat Lepore
National Stabilsers Inc. California Mr. Bob Burger
Penta Manufacturing Co. New Jersey Mr. Eposito '
J. Siebel & Sons Chicago Mr. George Shcppard.
Spectrum Chem. Mfg Corp. New Jersey Mr. Mark Hurd
Weinstein Chemicals Inc. California Ms. Aileen Watanabe
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E.E.C.

Client Location Contact
Biocon Ireland Mr. Michacl Woulfe
Biocatalyst Wales Prof. Tony Godfrey
Rhone Poulenc Chemicals England Mr. Tom Delancy
Murphy & Sons England Mr. Stephen Haile
Eurotrading Produce 1td England Mr. Alistair Todd
Dircct Tea Supplics England Mr. Brian Judd
Enzymasc Int. S.A. Belgium Mr. Rene Benbassat
Kleginger Belginm Mr. R. Pccters
New Biolux Belgium Mr. Danny Tas
Rapidase-Wallerstcin France Mr. R de Coker
Ste. de Prod. Chem. Ind France Mr. Lochon
Schmitt Jourdan France Mr. Schmitt
_;’ranco—Chim France Mr. Patoux
Schluter & Co,, Switzerland Mr. John Schluter
Otto Brandcs Germany Dr. Lucken
Hcinrich Ambrosius Germany Mr. J Ambrosius

Gist Brocades

e Netherlands

. Anton Maycr

JAPAN

Mitsui & Co

UK Rep. Officc

Mr.

Nishida

Mitsubishi Corporation

UK Rep. Office

Mr.

R. Alcxander

C. Itoh

UK Rep. Office

MR. G. Danicls

Toshoku

UK Rep. Office

Mr.

Kama
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ANNEX I
SOURCES AND REFERENCES
A. Publications
Tropical Products Institute: The Market Potential for Papain (UK)
Economic Botany: The Production of Papain (UK)

Agricultural University, Wageningen, The Netherlands: Food Enzymes Prospects and
Limitations

Patent Specification: Method for Processing Papaya Latex, and Product Obtained
Tropical Science: A Review - Production and Utilisation of Papain
l;‘ood Chemicals Codex (US)

Process Biochemistry: Refined Papain

Enzymase Intemnational S.A. - Company Literature for Refined Papain
Hwang & Ivy University of Illinois, Chicago - Review of Papain

B. Government Agencies

National Research Institute (UK)

Central Food Technological Rescarch Institute, Mysore, India

Eurostat (EEC)

U.S. Dept. of Agriculture

U.S. Department of Commerce

Japan Export Trade Organisation (JETRO)

H.M. Customs & Excises

U.S. Customs Services

C. Trade Associations/Industry Sources

1) Brewing

The Brewers Socicty (UK)
United States Brewers Association
The Brewerics Association of Japan



2) Pet Foods

The Pet Food Manufacturers Association (UK)
Pet Carc Europe (Division of Mars Interational Inc.)
The Pet Food Institute, USA

3) Meat Tenderisation

The Mcat and Livestock Commission (UK)
The Amecrican Mcat Institute (USA)

Swift & Co. (USA)

4) Food Additives

Distillers Company (Ycast) Limited, UK
Kraft (US) (Yecast Extract Products)

Institute of Food and ‘T'echnology (US)
Ministry of Agriculture, Fisheries & Food, National Food Survey (UK)

D. Processors

Jain Plastics, India Mr. R.B. Jain

Enzochem Laboratorics PVT, India : Mr. Warma

Enzymasc Intemational S.A., Belgium: Mr Rene Benbassat

Reco Industries, Uganda: Mr. Rwabwogo

E. Importers/Distributers/Manufacturers of Papain Enzyme Preparations

The following l-ist of importers/distributors and manufacturers of papain enzyme prcpaf'ations
were contacted by fax (sample questionnaire attached) and/or telephone. In the case of Japan,

where all imports of refincd papain are made through the major trading companics, marketing
information was obtained through the assistance of their UK representative offices.
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To:

Date:

Attn:

We are currently undertaking a feasibility study for establishing a papaya cultivation and
refined papain processing plant to be located in West Africa.

In order to assist our rescarch we would be grateful if you could fill in the questionnaire
below and retumn to the above fax number.

What are your annual requircments for refined papain
What price are you currently paying per kg C&F for refined papain
From what source/country of origin are you obtaining refined papain

Would you be interested in obtaining rcfined papain from a new supplier source.

Other comments:

Thank you for your assistance and we shall advise you as and when the plant becomes
operational,

C.F. Street



. MEETINGS CONDUCTED IN TIHE GAMBIA BY My, P. JOHN
1. Water Analysis

Director of Water Resources Dept., - Mr. S. Johnson
Banjul

2. Soil Analysis

Manager of Soil Chemistry Laboratory - Mr. Sheriff Njic
Dept. of Agriculture, Banjul

J. P’ests & Discases

Dircctor of Agriculture Pest Management Unit = Mr. Bakary Trawally
Dept. of Agricultural Services, Yundum

Technical Advisor — Dr. Sharma
Dcpt. of Agriculture, Banjul

4. Bore Holes
George Stowe & Co. Lid, representative in The Gambia - Mr. D.W, Clarke
5. Construction

Taf Construction Ltd.
General Manager — Mr. Mustapha Njic

6. Accountant

Mr. Augustus IF. Prom

7. General

Radvill Farms

Managing Dircctor ~ Rohit Shah
Farm Manager ~ Mr. Axcl Pedersen

Former cngincer of Citro Products Ltd., — Mr. Reynold Carol

Agricultural Consultant - Mr. Pa Gayc
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ANNEX 11
PROFILES OF CONSULTANTS

Mr. C.F. Street
Nationality: British
Date of Birth: 23rd October, 1939

1986 ~ Present: Arinor Limited - Managing Director

Specialist responsibilities include trading and marketing, in Europe and the U.S., of a diverse
range of natural products with special emphasis on enzymes in particular papain, bromelin
and ficin; spices (ginger, chilics, tumeric) and spice extracts; black pepper olcoresin, ginger
olecresin, chili oleorcsin; esscntial oils from spiccs and other natural materials. He was
responsible for the feasibility studies for a liquid and powdered papain product for the food
industry, which was successfully introduced into the U.K. market and a pre-feasibility study
for establishing a papaya plantation for the production of purified papain powder in Nigeria.
He has also advised on papaya latex collection in Sri Lanka for an existing plantation.

1976 - 1986: Biddle Sawyer & Cn. Ltd - Technical and Marketing Director,
Natural Products Division

Responsibilities included; the marketing of papain and other enzymes, spices, essential oils,
herbs, gums ,waxes to the food, chemical, perfumery and allied industrics in Europe and the
U.S.; management of a small rescarch and quality control laboratory; market rescarch and
development of new product arcas; pilot plant studies and laboratory studics for the
formulation of new products. In particular, he was responsible for long range financial
planning and preparation of the annuai budgets for his division.

1972 - 1976: Brooke Bond Liebig Commodities Ltd ~ Director of Marketing
and New Product Development

Responsibl