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ABSTRACT 

The consultancy assistance mission headed by Mr.Henri A. Dadoun was to evaluate the 

potential for the industrial utilization of medicinal and aromatic plants of Bolivia.The mission 

completed the work as detailed in the job description. The plants to be used for this purpose were 

rank listed. After assessing the current state of development and research and processing in the 

field of medicinal and aromatic plants , the consultant recommended the institutional requirements 

for the development of this sector and strategy for a future industrialization of medicinal and 

aromatic plants in the Chapare region of Bolivia 
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J _ INTRODUCTION 

The purpose of the consultancy assistance mission as designed in the job 

description (A nncx I) was to prepare investment-01iented proposals for the systematic cultivation 

and processing of medicinal and aromatic plants in the Chapare region of Bolivia_ 

Accordingly the terms of reference of the mission included the following: 

1. Collation of available data on medicinal and aromatic plants of Chapare region of Bolivia 

2. Assessment of the potential for intensive cultivation, industrial processing and product 

development, including infrastructure features and the cowitty's capability in the relevant 

discipline areas. 

3. Preparation of a rank ordered list of plants suitable for cultivation and further processing 

at an industrial scale. 

4. Investigation of the market potential, local as well as regional and intemationa!, fc r the 

selected plants. 

5. Advising on optimal cultivation methods and industrial processing of the selected plants. 

6. Elaboration of a pre-feasibility study for an industrial medicinal herbs processing plant. 

The mission was briefed on technical aspects by the UNIDO Backstopping officers (Mr. 

Sabater de Sabates and Mr. T. de Silva), at Headquarters in Vienna, prior to departure for Bolivia. 

The field work of the mission took place during 30th March to 16th.April 1995 

(Annex 2). 

The repon mission had been set up in Brazil from 17th to 21th.April 1995. 

The mission was able to propose a rank-ordered list of medicinal and aromatic plants as 

well as of culinary and spices herbs.The selected plants pre>ent good market opportunities and their 

cultivation in the Chapare region could be initiated for a viable industry. Proposals for their 

processing at a pilot plant scale were made. The private sector relating to this field was contacted 

for future participation at an industrial level. Visits to the ongoing UNIDO project as well as to loc$\I 
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and international institutions willing to collaborate with the proposals of the mission. had been made 

in two imponant agro-industrial centres bordering the Chapare Region and in La Paz. 

A nne:r 3 gives the names and addresses of the establi:;hed contacts during the missio11. 

The mission proposed its finding and recommendations to all interested parties before 

departure from Bolivia 

2. PRESENT COUNTRY SffilAI!QN 

wrm RESPECT TO THE MEDICINAL AND AROMA TIC PLANTS AGR9-INDUSTRY 

2.1 Features of the industty 

Plant based medicines and cosmetics presents a great interest for the 

populations of the modem industrial world as well as for the non-ind~al country people. The 

increased demand of these natural products in the former countries during the last twenty years. 

provoked the continuous devastation of natural flora especially in the tropical countries. Too many 

plant species are rendered extinct throughout the world by such an exercise. Also from an industrial 

standpoint it is far more advantages to cultivate the required plant species. The cultivation will 

ensure good plant raw materials and will provide them on a regular basis to the industry. Moreover, 

it also permits to protect the soils from erosion and to offer good alternative financial resources for 

the people in rural areas. 

The cultivation of aromatic plants and spices plays an important 

socio-economic role in rural areas. A large number of spice crops is characterized by low overhead 

costs, short duration operation due to short vegetative stages (annual crops) which implies a quick 

cash turnover. Additionally, spic~s in nature and some aromatic plants processed as essential oils 

have high export potential. This situation makes these plants attractive to larr~e scale investors in 

various sectors of interlinked activities. To maintain export quality standard. the quality control 

notion should be initiated at the farm stage and prolonged through the system of warehousing and 

packaging. When the spices and aromatic plants are processed to cb~ain essential oils, oleoresins, 
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or total extracts. the technology processes should be well established. 

The aromatic ~d medicinal plant producers need a strong institutional 

support in areas such as agro-technology. industrial equipment • techniques of processing. market 

Dcilities, information and quality assurance. These incentives should by all means be sustained, if 

the potential benefits of the sub-sector are to be fully exploited. 

2.2 The Bolivian sjt111tion in context 

2.2a) Available data on medicinal plants 

In Bolivia. there is a social acceptance of herbal products. The 

traditional pharmacopoeia is well documented in some books written by herbal healers or by national 

and foreign scientists. Three more important ones are: 

•KALLA WAY A•. Curanderos itinerantes de los Andes-lnvestigaci6n sobre pricticas 

medicinales y migicas, by WUIS GIRAULT (1987),in collaboration with ORSTOM. 

•a VERDE DE LA SALUD•. Plantas medicinales de Valle Alto y de Cochabamba. by JAIME 

ZALLES ASIN y MANUEL DE LUCCA (1991).in collaboration with GTZ and WHO. 

•UT ASAN UTJIR QOLLANAKA •,by JAIME ZALL.ES ASIN y MANUEL DE LUCCA, (Uses 

and descriptions of medicinal plants from Higblmds of Bolivia), 1993 ; in collaboration with 

GTZ 111d WHO. 

Three imponant assoeiations of medicinal pl111ts users were recorded: the •eotivi111 Society 

of Traditional Medicine• (SOBOMETllA), the •fwid for the Development of Indigenous Populations 

from Latin America 111d Caribbean regions•, 111d the •National CoWlcil of 'Medicinal Plants 

(CONAPLAN}. 
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2.2b) Public and Private Institutions dealing with medicinal and aromatic plants 

l'.\"lf"ERSJTIES .-1.1\.·D RF.S£-tRCH DEJ"ELOl'.\IE.\"1 CE.\'TERS 

The country possesses in the Mayor San Simon University (UMSS) at Cochabamba a 

facility dedicated to the development of applied research into the cultivation and processing of 

aromatic and insecticide plants. The "Agroquimico-Program", leaded by Ing. E. ZAMBRANA, 

realized several technical studies on equipment construction (2.000 litters still distillation units). on 

agrotechnology and distillation processes for Mentha orvensis (Japan mint). EucalJ'p!us globulus. 

Cymbopogon citmtus (lemongrass). The consultant noted the presence of well equipped laboratories 

for chemical analysis and instrumental quality control. Detailed information on this programme are 

given in Annex 4. 

This technico-scientific team collaborated in the past with the UNDCPIOPS project 

AD/BOL/88/412. This project is now under UNDCPJ1..JNIDO responsibility (AD/BOL/93/818) but 

the collaboration with UMSS-A~ ·oquimico-Program ceased since 1992. The UNDCP/UNIDO 

project (AD/BOL/93/818) inherits three 2.000 liters distillation still units and several aromatic crops 

for propagation. Unfortunately all the crops (lemon grass, mint. ... ) died during the last years ( 1992-

1994) due to several pests and diseases. Consequently , the essential oil production on behalf of the 

project decreased dramatically and the units are now oversized due to the lack of raw material 

production. Moreover the constructed distillation still units are not operating well due to some faults 

in the condensers and florentine flasks designs. Because of these problems the essential oil 

production is not significant at the present time. 

New crops of Vetiver, Mint, Palmarosa. Eucalyptus had been cultivated recently (1995). 

The planted area is not significant for a future industrial processing with the existing stills. 

In La Paz, the University Mayor de San Andres (UMSA) is well structured and possesses 

several depanments dealing with agroindustry (lnstitutos de lnvestigaciones lndustriales), ecology 

(lnstituto de Ecologia), chemistry and pharmaceutical technology (lnstitutos de lnvestigaciones 

Quimicas y Farmaco-BioGuimicas). A group of researchers in the field of medicinal plants created 
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a young company (Etbnobios S.A.) with the aim to industrialize medicinal pl111ts (Anna 5). 

AGRONOMIC CENTERS 

The country possesses also several agronomical institutions like: 

lnslituto Bolivimo de Tecnologia Agropecuaria (IBTA). with a station at La Jota near 

Chimore where operates the UNIDO p1\lject AD/ BOL/931818. 

Centro de Investipciones en Agronomia Tropical (CIA1) in Smta Cruz. 

The mTA is fimncially supported by 1he Bolivian government and USAID to develop the 

cultivation of alternative aops. It possesses nurseries of black pepper (Balamcotta. Guajarina, 

Bnpntina md Sinppur vuieties). passion flower, pine.pple. ciuus fruits. palmarosa, etc. 

The CIAT is fimncially supported by vuious donors (USAID. Great Britain ... ). lbe main 

activity of this centre in Smta Cruz is to develop new crops of soya, maU.e, palm tree and papaya 

fruits. 

No significant cultures of medicinal. aromatic and spice plmts were detected in the 

Chapare. The mT A in collaboration with USAID begin 1he propqafion of black pepper 

(Balamcotta variety). An area of 32ha is being cultivated and the prospects for 1995 are to reach 

200ba. The extension of the cultivated area is urgent to supply in the first instance the local 

consumption of this spice. actually imported from Brazil and lndonesiL 

We should note that the actual plantations of Passion flower (70ba.). banana (2.91 Iha). and 

pineapple (2.608ha} could offer the raw materials necessary for medicinal extract production (passion 

flower} and aroma extracts (banana, pineapple). This alternative could be successful when the 

cultivated area will be increased. 
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fUNDACION BOLIVIA EXPORT A 

The Bolivia Expons Foundation (FBE) is a private entity created in 1991. It is acting in 

Agro-industJY development and in the promotion of investments in this sector. The general 

objective of the FBE is ~1e increase and diversification of non-traditional expons. Its specific 

objective is to develop and expand productive ~ompanies fostering transformation and/or 

commercialiution in the Agro-industry area. 

?ts financial resources are provided by the World Bank. Switzerland and the Netherlands. 

The FBE substitutes direct investment for financing. that is. instead of granting loans to potential 

investors and export-producers. it invests with the producing units when the profitability of 

investments is guaranteed. These investments could be done at different levels: financial 

association. shares purchase. associations with institutions or entrepreneurs to promote pilot projects 

in reference to the research. technology. productivity and market research. 

During a meeting with Mr. Erick Ponce. the FBE's project coordinator. th~ consultant was 

informed that industrialiution of medicinal and aromatic plants is one of the priority sectors and 

that FBE will be prompt to consider co-financing of a pilot project in this sector. 

2.2c) The Bolivian medicinal and aromatic plants indUSh)' 

Generally in Bolivia the development of plant-based industry is poor. The local proouction 

of essential oils and spices in crude form is very incipient. The analysis of expon-impon data for 

thes.. products shows a great increase in the imports of crude spices and essential oils for perfumery 

fron1 1989 to 19~3 ( Annex 6). In 1989. the total imports reached approximately 580 tons 

amounting to USS 1.1so.ooo.oo (FOB prices). In 1993. the increase in quantity (712 tons) and 

value (USS 2, I 00,000.00) seems to indicate a rapid growth of the internal consumption. The main 

products consumed locally in 1993, are black pepper (36 tons), cinnamon (52 tons), cumin (311 

tons), deterpened essential oils (16 tons) and mixed essential oils used in perfumery (277 tons). 

Unfortunately the national statistics do not identify specifically the essential oils of this last item. 
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The exponation of crude spices and essential oils is not significant In 1992 the total 

amount exponed reached USS I o.ro~.00. Commercial samples of eucalyptus and mint oils were 

exponed to Peru. Paraguay and Brazil. The exponation of these two oils cd not proceed in 1993 

and 1994. 

In Bolivia. the medicinal plants are used in crude form or in small •tea-t>ags•. Several 

shops and pharmacies sell the medicinal plants without any respect for official regulations when it 

exists. The medicinal plants are not cultivated and the main pan required is picked-up from native 

flora or imponed. A limited number of small companies dealing with medicinal plants exists in La 

Paz. Cochabamba. Santa Cruz ( .Annex 7). 

The pharmaceuti-=al production of drugs and/or plant-based drugs (chemicals and 

phytopharmaceutical products) has been initiated by several laboratories. They are tr"Ouped in one 

professional association ALIF ABOL (Associacion de Laboratorios Industriales Farmaceuticos da 

Bolivia). 

The general manager of ALIF ABOL, Dr. Luis Rivera Cones. expressed by letter the interest 

of the association in developing preliminary studies on processing of medicinal plants at a pilot plant 

scale before industrial scale-up. The extracts obtained would be processed again to obtain 

standardiud extracts ready for use in dosage forms. Dr. Luis Rivera Cones emphasized the 

necessity to introduce better technology and quality control standards for the piocessing of medicinal 

plants. The needs for better technology and human reso1:.:ces training are tremendous due LO the 

lack of skills in this area. The UNIDO contribution, in conjunction with other international 

institutions and Research and Development Centres at Bolivian Universities was requested by Dr. 

Luis Rivera Cones (Annex 8. ) 

The recent ir.terest of the Bolivian entrepreneurs for the medicinal and aromatic plants 

indumy had been confirmed by the Presidents of the Industrial and Commerce Chambers in La Paz, 

Cochabamba and Santa Cruz. Mr. Hugo Peni. the Presider.t ~f lnc!ustrial Chamber of Cochabamba 

pointed out the necessity to create in the region an Industrial Park where the private companies 
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could have access to agrotechnology and industrial processing of medicinal and aromatic plants. 

The diversification of the agricultur.:il productions could be a good opponunity for the coca leaves 

production. Therefore we should note that exists several unsolved problems in the region: no land­

registty, young people addicted and difficult relation-ship between the fanne~ and the industrial 

eatrepreneurs. 

The Bolivian entrepreneur's representatives from the Cochabamba and Santa Cruz areas 

showed their intc• est for the development of the medicinal and aromatic plants industty in the 

region. 

In Santa Cruz City, the firn industrial one in Bolivia, the traditional agro-industry is well 

developed (animal breeding, milk and meat production, soja, maize, .. ). The "Compaiiia 

Agropecuaria del Oriente" (CAO) is a very influential association of local entrepreneurs. During 

a meeting with Mr. Edwin Reck (manager-director) and Mr. Rene Salomao (executive secretary). 

the consultant noted a real desire to diversify the agro-industrial activities of the CAO's members. 

A market interest was shown for spices (black pepper), essential oils and papain, extracted from 

"Carica papaya", abundant in Bolivia. The UNIDO assistance was requested for preliminary studies 

on agro-technology, process-technology and access market for all these products. 

In accordance with the above considerations the mission felt that there is a good potential 

for the development of medicinal and aromatic spices industry in terms of market and access to 

technological processes. However serious efforts should be made to introduce updated agro­

technology and to attract the private sector ir. the Chapare region. Some recommendations in this 

regard are given at the end of this report. 

1. IDENTIFICATION OF MEDICINAL AND AROMATIC/SPICES 

PLANTS FOR AGRO-TECHNOLOGY AND INDUSTRIAL PROCESSING 

The selection of priority plants was based on several criteria: 

a) The plant can be obtained in abundant quantity as it is currently be;-'~ cultivated or could 
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be cultivated in the Chapare region. 

b) The end-product after processing will have a market demand at loc~. regional or 

international levels. 

c) The end-product will have good prospects of alternative development to the coca production 

in the Chapare region in a reiatively shon term. 

d) The processing of medicinal aromatic/spices plants could be realized with relatively simple 

technology: maceration-percolation with aqueous or ethyl alcohol solvent; steam 

distillation; quali'i.y control and standardization. 

e) The institutional suppon offered by Universities. Research Centers or International 

Organizations has to be secured at all stages of the production of the end-product. 

A rank ordered list of sixteen selected medicinal ind aromatic plants is given: 

Plants 1-12 are rankered as priority plants for their high potential market (Priority 1 ). 

Plants 13-16 needs more information on agrotechnology except for Eucalyptus. 

ENVIRONMENT AL IMPACT OF INTENSIVE CULTIVATION IN THE CHAPARE REGION 

The Chapare region is of amazonian type. It is characterized by a high humidity level 

(>900/o) and native plants are very diversified. The soils are characterized by a thin fertile layer (40 

to 60 cm) which is often destroyed by the heavy rainfalls. The cultivation of these native plants or 

new introduced plants which could support such tropical conditions, will protect the soils from 

erosion and will permit agricultural activities in the region. A list of some aromatic and medicinal 

plants, most of which are of tropical origin and which can be introduced without any damage for 

the environment is given in Chapter 6. 

In the subsequent chapters all market information and technology processes 

(agrotechnology. medicinal extracts and essential oil production .. ) are given. 
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LIST OF CANDIDATE PLANT SPECIES SELECl'l.D AS A PRIORn'Y LIST l'OR ATl'ENTION OF 
"BOUVIA.N ALTERNATIVE DEVELOPMENT PROORAM" 0"5) 

PLANT NAME LOCAL NAME PART USED VEOETATIVE PROCESSED FORM INDUSTRIAL USES PROSPECT MARKETS I 99S 
CYCLE 

PRIORrrY I 

0 l. Piper nignun Pimienta Fruit PereMial Crude I Essential oil Spice/Aliment/Ecology lntern11tion1I, Loc1I, Re1:m11I 

02. Zingiber officinale Genjibre Rhizome Annual Cnide I Essential oil Spice/Aliment lntemation1I, Loc1l, Region1I 

0). Vetiver zyunoides Vetiver Roots Bi·aMual E11enti1l oil Ecology/Perfum. International, Local, Regional 

04. Capsicum annuum Chillie, Fniit Annual Whole dried form/Extract Spice/Coloring 1gent/ Intern, Local, Moderate 

Paprika I Aliment1tion market 
Oround capsicum 

OS Curcuma long• Tunneric Annual Olearesin I Extr1ct Colorin1 11entl International, Re1ion1l 
Antiinnamatory clru1 

06 Cephlelis ipec1cuanha lpeca Roots Annual Total extract Pharmacy: Antibacterian Intern., Local, Moderate 
Anticough product• m1rket 

07. PassiOora incam1t1 Maracuy6 Aerial part• PereMial Total extract / syrup Pharmacy: Sedative Local Muket • Steady 

08. Citrus aurantium Naranja Peel Annual Aqneou1 extr1ct/myn1p Phann1cy: Veinou1 re1ul. Local Market • Steady 

09. Crysta•bzed fruits: citric, Fruits Annual Annual Dried fniit1-cry1tallized Putries, 1weeteries Local A Resional markets to 

srares. banana, pineapple, apple, prospect 

mangoes. papayas 

10. Aromatic and Culinary 
Herbs 

101 Mint Mentha Leaves Annual fresh and dry herb Culinary. Food aroma Firm 

IOb Oregano Oregano Leaves Annual fresh and dry herb Culinary. Food uoma Firm 
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10c. s.ae Salvi• LMYel Annual ftelh •nd dry herb Culin1ry. Food •rom• Firm 

!Od. Balil Alt>.h•c• L11ves Annual f'relh and dry herb Culln•ry. Food •rom1 Steady 

11. Mendw •rwnli1, M. piperitll Mendw Leaves Annual enenti1i oil, Menthol Phlrm•oy. Foodindu1try Finn 

12. M.tri~n. camomiUa 

PRIORJl'Y 1 

I 3. Euc•lyptua 1lobulu1 

14. Peumus boldul 

IS. Pl•nt1110 .ujor 

16. Pogostemon ~tchou1i 

NOTES: Priority 1: 

Priority 2: 

M•nnnilla Flo wen Annual dietetio tea; eaaenti•l oil Phann•oy Finn 

Euoalipto Le.vet Annual eaenti•l oil; Eua.lyptol Ph1~oy Steady 

Doldo Le.ve1 Annual medioirwl Pha~oy Steady 
ntnot;Dietetios 

I 
Lantilanti 1:_ ,-, I modlolnal oxtraol Pha~oy StHdy 

htohouli Annual enenti•l oil Perrume indu1try Finn 

•Plant• to be cultivated in aood oondition1 in the Chlpare Re1ion. 
•Simple teclmoloty prooe1M11iaoe dw •d.pted equipment mould be imported or manur.atured loo.Uy. 
•oood pro1p1Ct• markell ror the next three yeara. 
•oood rnenun ror apioultora and private oomp1ni11 iDtertltld to manuraotun or oommerolallze the end-producllt 
•AsfJteohnoloty, tecbnoloty prooelMI, quality control encl p101te1in11hould be flllOMbly lmplented within two 1., tlvee y11r1. 

•No 1uf1"10ient inronution on Apoteohnoloty excepted ror Buo1lyptu1 end Petohoull. 
•No 1uf1"acient market infonnation1. 



The agrotechnolog1es for P~pper. Ginger. Vetiver. Capsicum. Passion flower. (1tr_I!~. Mint 

and EucaltP-tu~ are now available at IBT A-La Jota. Cl AT-Santa Cruz and UNDCP/U~IDO projects 

m the Chapare region. Preliminary agronomic trials should be made by a qualified tropical 

agronomist before the extension of the cultivation for commercial purposes. The F A 0 projects 

in Bolivia could be solicited for their participation to these activities 

The introduction of new crops in the region needs the export of propagation material The 

consultant informed that the Germplasm Center of the Brazilian Ministry of Agriculture 

(EMBRAPA-CENARGEN) would be able to furnish seeds or vegetative parts of many amazonian 

crops. 

A nncx JO gives detailed information concerning agrotechnology for the selected plants on 

cultivation techniques and processing of: l'iper nil{mm: Zin/{ihcr <~(ficina/c: J ·cm· er z_rzanoides: 

( ·ap!iic11m anmmm. ( ·11n:11ma /on~a;Mcntha piperita: Oregan11m ''"/Kan:: SaJ,·ia <~fficina/1.'i:l Jcim11m 

ha.Hhc11m . Mentha an·cnsis : (rmhopo~tm wi111erianus: C. citra111s: Po~ostemon pa1cho11/i; 

Matrlcaria chamomilla; PlantQ/{O m·ata and /.;14caJyp111s ~loh11/11s. 

4. 2 e_rocess Technology features 

As mentioned above. the plant-based industry is not well developed in Bolivia. The private 

sector showed willingness to participate in the production of (remedies, essential oils. spices. etc) 

processed products from natural resources Public institutions like Universities or Research and 

Development Centers do not act mter.sively in this sector. Therefore the consultant would like to 

mention 1he remarkable work of" Agroquimico 1>roject" at 1he Cochabamba's University. where some 

trials in crops propagation and essential oib distillation are developed since I qg5 



The country. at the present tune. is not ma condition to develop rapid!\· an industry in this 

field. and cannot gain an immediate access to the external markets In first instance. and with the 

aim to help the private s,·ctor to part1c1pate at these act1v1ties (agroproductmn. processing and 

marketmgl 1t should be necessary to initiate tnals at the pilot plant scale 

Small areas (2ha each) of selected med1cmal and aromatic plants should be cultivated and 

monitored for their content m medicinal and aromatic components This small agroproduction will 

be processed m a multipurpose pilot plant umt with a capacity charge which could vary from 50 to 

I 00 kg of crude material These trials at pilot-scale level could permit to follow the vegetative 

development of the crops and to deternune the technical parameters for the production of extracts 

or essential oils. 

The detailed engineering drawings of a multipurpose pilot plant unit had been published 

by UNIDO (Ref IPCTil43 Spec.) and could be fabricated locally This umt permits :o obtam 

med1cmal extracts (aqueous or hydroalcohohc) or essential oils by steam distillation The reali7.ation 

of these tnals is necessary before scale-up at an indusarial level 

The facilities presented at the Cochabamba's University - Agroquimico Programme. in terms 

of processing and quality control, could be reinforced by the installation of a modem pilot plant unit. 

and complementary equipments (gas chromatography. high pressure liquid chromatography. ancillary 

equipments for physical determinations on essential oils and spices) 

The acquisition of equipments for pharmaceutical formulations (percolators. fillers. etc.) 

should be planned in connection with the private sector and the commodities installed at the faculty 

of Pharmacy of La Paz (UMSA) or at a project site in the Chapare region 

As an indication, the following native medicinal plants could he analyzed for their content 

in active pnnc1ple~ and extraction trials 1mt1ated at a bench scale This preliminary evaluation 1s 

necessary before in1t1atmg pilot scale e·.<tract1on 



C ·(·phadts 1p1.·n1c11a11/w -roots I 1peca) 

2 J•aniflom 111ct. ~1a1a -aenal parts (maracuJa) 

3 Cum, w11«011111m -ped (naranJa) 

4 J>c11n11n fi, : .'11s -Iea"-es ( boldo) 

5 Mamcan, hanwm1/la -leaves and flowers (manz.amlla) 

6 /·_11ca~rpt1H g/ob11f11s -leaves ( eucaltpto) 

7 J•/amugo tmlt&J -seeds (lanti-Iant1) 

8 < ~l'II;?"'' '"·o~rnms -leaves (alcachofra) 

9 TanLTac11m officina!c -whole plant (leche-leche. dente de leao} 

5. MARKET POTENTIAL FOR PROCESSED PRODUCTS 

5 I The present situation 

As mentioned above the local demand for crude spices and essential oils 

used m ~erfumery 1s growing On the other hand there is a hnle demand for processed medicinal 

plants This fact is principally due to the small productton of plant-based pharmaceuttcal forms such 

as syri1ps. pills. etc There is no doubt that if local pharmaceutical compames will begm such 

a production. the tendency will be reversed 

This situation 1s aggravated by the lack of sufficient medicinal and 

aromatic plants cultivation. The sum of these adverse cond1uons (lack of crops production. absence 

of appropriate technology and free-imports of crude spices and essential oils) limits considerably the 

development of these products. The local production of spices. essential oils and med1cmal plants 

extracts 1s at its beginning and the introduction of these "national products" m the local or regional 

market will be time consuming. 



5 2 M_arket !renq~ for the sdected_plants 

A m1cx 'I contains a rank ordered hst of aromatic and medicinal 

plants At this time. the plants listed as priority I show good market prospects Unfortunately these 

prospects may change when the Bolivian private sector will be able to produce commercial 

quantities of these products There 1s a big gap between the actual situation of the market and the 

projected entrance of these products into the local or regional markets This observation fully justify 

the implementation of pilot plant scale activ1ues before upscaling at an mdustnal level The actual 

market prospects for the selected plants ( 1994 eval uat1on) are g1 ven below 

5.2a) Black Pepper_f/'1per mgnm1J 

Brazil. Indonesia and Malaysia with India are the ma1or producers and 

exporters of black and white pepper These countries are responsible for about 85% of the world 

production. evaluated in I 994 at about 170.000 tons. United States and European Union countries 

import together an average of 92.000 tons ( 1993 statistics) 

Pepper consumption is increasing approximately at the rate of 3% annually. depending of 

the country World trade m whole pepper 1s continuously mcreasmg wtth a special demand of 

imports to Middle East countries I he medium prices ( 1993) varies from USSiton 2.200 00 to 

2500 00 (spol-prices London) Durmg the first six months of 1994 these pnces reached USS/ton 

3.500 00 This increase is principally due to speculative operations done at the Singapore market 

Generally. pepper pnces fluctuate substantially. largely because of variations in supply in major 

producing countries 

The easy access to international markets 1s conditioned by compliance to good 

quahf\· standards Classification of grades of pepper are normally based on the quality standards of 

the American Spice Trade Association (AST A) The ma1or trading centres for pepper are New York. 

Rotterdam. Hamburg and Singapore Many end-users m developed countnes prefer to establish d1rec1 

contacts w11h supplic!rs m countries of ongm. to avoid speculative operations done by brokers m 



some places hke Singapore and recently ~uala Lumpur 

The lnremat•onal Pepper Communih· (!PC) had been constituted m 1972 tll promote. 

coordmate and harmonize acll\·1t1es of the pepper mdustry The cornmumtv members arc BranL 

Indonesia. India. Sn Lanka and Malaysia 

BOLl\'IAN CASE· 

There 1s no commemal production of crude black pepper Therefore a rapid 

groV1o1h m the production could be reached it the existing planted areas will be expanded to a 

significant level The local consumption 1s estimated at about 37 tons per year The yields of crude 

pepper by planted hectare vary cons•derably dependmg on the soils and nutrition cond1uons. on the 

crop variety and plantation age Generally in producmg countries and during the first three years. 

y1e:ds of fresh black pepper vary from l 0.000 lqz.lha h• -t.11110 k[tlha These' adds ,-a~ from :uoo k~iha'n:ar 

to 1..ioo kg.1ha\c:rr for dnei.! black pepper In normal cond111nn-; an average uf ;!_Oflll~'·~·""' of dried p~pper can 

oe reached This will imply a culuvatton of about 20 hectares to supplv the local demand in 

Bolivia 

Wtth respect to the local and external markets. there 1s room for new 

producers to suppl~· 2.500 to 3.500 tons of dried black pepper per year Middle East Countncs and 

Latm America region markets could be explored 

Ginger rh1wmes are marketed m several forms fresh. preserved. dned and 

processed ginger (essential 011. oleoresin) 

The mam producers of fresh ginger are Thailand. Taiwan. C'hma and llra.lil 

Some counrnes in Laun America (Costa Rica. Nicaragua. Jamaica) supplv rclat1vt!lv low amounts 

of fr..:sh ginger 



The market of pro;!ser\"ed ginger 1s I muted to Asian region ( 2.000 

.1.000··~·-.r,.) Thailand. Taiwan and Chma are the main suppliers of preserved ginger 

Dned gmger 1s marketed in the United States and Lmted K.mgdom Other 

relevant markets are European Union. Canada. Japan and Middle East Countnes A\"erage annual 

imports of dry ginger amount to some 25.000 - 30.000 tons 

The access to markets 1s conditioned by the respect to international 

standarJs (ASTA. ISO 1003-IQSOE) and prices Depending on the phys1ca! state of ginger (dry. 

preserved. fresh. processed) the market prospects vary fresh and preserved ginger markets are 

increasing moderately m the world. dry ginger market 1s growmg in European Union and United 

States 

A recent development noted in the trade of ginger has been the increasing 

use of oils and oleoresm. powdered and processed ginger especially m Europe and United States 

BOJ.l\'IAN CASE 

Ginger 1s growing naturally m Bolivia Therefore there 1s no commercial 

production. neither any technical information on the local product The national imports are very 

low (less than 30 kg :mported m l 993) 

Initially. t~e production of fresh ginger should be started on a small scale. 

Assessment should he made of the agronomic growing cond1t1ons. variety and analysis of the fibre 

content. before undertaking the production of the fresh and dry ginger Oi1 content and chemical 

charactensucs of the 011. should be evaluated at a pilo• r•lant level before any dec1s1on concerning 

the 011-producuon 
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J"e1i,·ena :yzanoides has been valued for two reasons: firstly. its 

essential oil finds its main application in the higher-priced range of perfumes. skin-lotions. soap and 

other cosmetic products; secondly. its roots has been used as a very effective vegetative hedge in 

several countries (Philippines. Sri Lanka. Madagascar. China and Nigeria) Vetiver Programs to 

control soil erosion and to improve water infiltration had been implanted. Other positive 

characteristics of vetiver grass should be mentioned: it is used in medicine and has a repellant effect 

against insects; it is fire resistant and makes excellent mulch. thatch and brooms 

Haiti, Indonesia, China, Brazil. Java and India are the main producers of 

essential oil_ The French island of La Reunion produced in a recent past. Bourbon variety of 

essential oiL Its production decreased during the last five years. 

Total exports are estimated to be over 400 tons per year with the United 

States and France as the main markets. 

Vetiver oil demand is growmg smce 1993 and pnces remains firm, due to the 

short supply and in some cases. no supply from key countries (Haiti, La Reunion, Java). Bourbon 

vettver oil supplies from La Reunion and Madagascar are tight As a result. the brokers say buyers 

have been bidding up prices from China and Java, both of which have been filling the void in the 

n .... ket. Chinese product was $ 28.00 cif per kilo in january 1993. In june 1994, this same product 

reached $ 42,00 per kilo. cif 

During this period. the spot price rose from 34,00 $ to 40,00 Seif per kilo. During the last 

semester of 1994, this rising tendency was confirmed for: 

Java and Japanese vetiver oil (72,00 $ and 75,00 Seif per kilo. ) 

Bourbon vetiver oil is selling at I 36,00 Sfob per kilo. 

Brazilian vetiver oil, of lower quality is selling on a forward cor.tract basis for 66.00 $ and 

43.00 Sc f.r. per kilo 



_, 

The total imports of \'Cttvcr oil m 199-t rdlccted the severe shortage m the market and the 

drastic price mcn·a~.;es. while th.:re 1s the possibility that lla1t1's return to the market mav affect 

pnce down 

BOLIVIAN CASE 

There 1s no significant cultivation of vettver in Bolivia This plant could be introduced m 

several parts of the country wtth two mam purposes -firstly. to fight agamst soil erosion Clf the 

slopes of the Yungas of La Paz and Chapare~ -secondly to begm the mtroducuon of Bourbon and 

Java varieties for essential oil production 

Small areas are planted near Cochabamba and Chapare. with the Bourbon and Brazilian 

vanet1es. on the behalf of UNIDO Project AD/BOL/93/818 and of the Agroquim1co-Programme 

developed by the University Mayor de San Simon in Cochabamba 

The first results of a larger cultivation programme will appear one vear after planting The 

first tnals on essenual oil distillation should be made at a pilot plant scale An 1mmed1ate result 

could be obtained m a conservation soils programme 

c 'apsicunt.\ are the dned fruits of several Cap.m:ums sp Chillies are selected for hotness 

(pungeney). paprika for yellow color and capsicums for mtermediate hotness and color. 

Both the fresh and dried spices are used. for heir colouring power and pungency. m 

cooking The pungent types are also used med1cin"llY m the pharmaceutical industry 

Ch1ll1es are traded on the mternat1onal market m both ground and whole forms A prerise 

analvs1s of the international trade in < ·apm:um 1s difficult because the trade statistics of most 

1mportmg countries do not d1stmgu1sh between imports of ch ti hes and .paprika Therefore 70°10 of 



th~ market refers to paprika and milder forms of chillies lhe main producers of paprika are Spam. 

Morocco. Hungary. Israel. South Afnca and Brazil There is at the present time ( l'N4-95) an 

oversupply of this product m the world market causmg pnces to decrease 

Hotter chillies are generally of tropical ongms and the trad1twnal suppliers are India. Ch ma. 

Pakistan and Thailand The mam importers are European Umon. Middle East Countries and the 

United States In the European Umon. the market for whole dried chillies 1s small and gro\\1h is 

very slow The market for ground < ·a11.m:1tn1 is much larger and appears to be growing at a slightly 

faster rate due to the growth m dem:md from the food processing industry 

Trade sources estimate that worldwide demand for whole dned chillies is growing at I 0 -

I 5% per year Paprika powder is increasingly being used by the food mdustry as a nat:.iral food 

colorant The costs of grinding the chillies m Europe continue to rise and therefore the majority cf 

< ·apsic11m imports are already ground Exporters to the United States and European Union. faces 

stnct sanitary regulations concerning whole and ground Ca11sic11nrs 

The price of chillies depend on variety. size. colour and pungency Prices could vary from 

400 00 .... r/r.~ for a large chilli with stem and poor col0ur. to 4.000 00 \..•
1
/. ~for a top quahty Paprika 

powder prices vary from 900.00 ..... ,
1 
... to over 4.000 00 ~· 'i, ... for the better quality Ch1lh powder 

prices vary from 600 00 ""'1/
1 

.. to over 3.000 00 ~·rir .. depending on the quality 

BOLIVIAN CASE 

The Bolivian imports of Capsicum. as a whole. reached I 5 tons in 1993 at a medium price 

of ·UOO 00 .... ,/ r .. , -FOB. Thec;e quantities are lower than in 1989 (94 tons at a medium price FOB 

280 ~·rt,... The Bolivian importers are searching for a better quality 

There 1s no s1gmfic..:nt cult1va11on programme m Bolivian < ·aprn.:um culuvatton could be 

started to produce commercial samples with selected strains Sample sizes should be one 

kilogramme m weight and the most important requirements arc that the ch1l11cs products are clean 



and free of m1crob1al contanunants Morec.ver. a future exponer candidate sh<:'•Jld be alllc to 

produce and suppl\· regularly the buyers 

The turmeric of commerce 1s a spice obtained from the rhizomes of < ·1m:uma /1111ga . a 

perenmai plant growing w1del~ throughout Asia It 1s also cultivated m some South American 

Countries 

Turmeric 1s marketed m three mam physical forms fir.gers. bulbs and splits Fmgers forms 

are regarded as the best quality and ::ommand the highest pnce Before 1! can be traded. turmeric 

must first be cured by bo1hng and then drymg Several types of turmenc are traded mrernauonally 

Allepey turmeric 1s the preferred .-ype in the United States 

The content of coloring matter (curcumm) vary froni 6 5 to 3 5% by weight of fresh 

material Prices are quoted with respect to the curcumm content 

The main producers of turmeri~ are India. Pakistan. Jamaica. China. Thailand and Peru 

It 1s estima1;; l that international trade m turmeric 1s between 15.000 to 20.000 tons annually The 

spice is extensively used to !W'e colour and flavour to meat and nee preparations (cur~· powder) 

The main importers are Iran, Japan. l :nited States and European Union The increase in 

the popularity of curry powder and other spice blends have boosted the demand for turmeric as is 

the case m the United Kingdom 

Spot pnces m Nr .v York for Allepey type are quot!d by t~.!ir content m :urcumin. the 

colouring agent In 1 Q9J. prices varv from 1.280 00 .... ,/ r ~ to 1.3 50 .... ,/ 1 "' 

The prospects for increased trade in turmeric m the future appear good in view of tht.: 

higher demand for curry powder The md1an producuon 1s locally consumed Its exports of turmeric 



has declined 1n favour of processed and blended spices This should provide opportuOilll!s for other 

countries that produce crude turmeric to ma1' .! up at least part of the shortfall ansmg from the 

decrease m supplies of Indian turmeric as a single spice on the world market Importers are seeking 

alternative sources of supply m order to diversify their requirements 

BOLIVIAN CASE 

Bolivia exports annually I 0 to 12 tons of turmeric, at a medium price of 0 8~ \.:i~, This 

price is lower than in other countries ( 1 28 to 1 35 s..·\~) There 1s no avc.ilable data concemmg the 

quality and curcumin content of the Bolivian turmeric 

5 2f) ~~~~d(ephaelis 1pecacuanha) 

lpeca 1s a medicinal plar.t used for its emetic and antiparasitary properties. It is marketed 

as crude roots or total extract The world wide production is approximately 100 tons per year 

Europe 1s the ma1or consumer market; Germany. France and Great Bntam are maJor importers 

The main producers are Costa Rica, Guatemala and India The raw roots are traded at 

23 00 - 25 00 s,.,, ~. depending on the emetic-alkaloid content The liquid extract (alkaloid extract) 

1s tradd at 50 00 - 55 00 ,..,\". 

5 2g) Argm~t1_~_~ng._Culin~ry Herbs 

Several aromatic and culinary herbs had been identified m the Cochabamba - (hapare 

Region of Bolivia 

The chmat1c and soils cond1t1ons encountered are acceptable for their cult1vat1on List of 

the plants with their botanical and local names 1s given below 

!lfrmha p1pcr111 (mm ta) 



2 Salna luJt.•11kc.·11 (salv1a) 

3 On·!-!an11m \•11/gan.· (oregano) 

4 < h-1n111m haHltc11m (albahaca) 

5 R osmarimn o/f":malt' ( romero) 

6 /.ippw citriodora (cedron) 

7 < "11mm11m c1mi11i11m (comino) 

8 A pi um afrcoleus ( apio) 

9 Minthostach_rs nwllis (orgo muni) 

In order to obtam the highest possible revenue for farmers. the selection of herbs to be 

cultivated 1s of essemial importance The highest market prices of mmt. sage. and oregano denved 

the consultant's selection of these herbs It was found that agronomical tnals \\1th mmt m the 

Cochabamba and Chapare Region were intttated in 1992 The possible exports of dned. whole or 

crushed herbs could be envisaged. on the condition that best quality and highest yielding vanet1es 

of these herbs are cultivated. harvested and processed accordingly to the best cult1vatton and 

processing practices 

Herbs are also widely used for their medicinal propenies The pharmaceuttcal industry uses 

large quantities of herbs in medicinal preparations 

The aromatic and culinary herbs proposed in this study (mmt. sage. oregano) could be 

usefully culttvated in Bohv1a International prices for these herbs are relat.vely high. due to an 

mcreased demand from rhe European Union (Germany. France. Umted Kmgdom and Netherlands) 

The imports of the mam european countries and prices spot (New York) for the selected herbs arc 

presented below (source New York market area spice brokers) 
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The quality factors which determines the price of most herbs are 

The volatile oil content. which gives the flavour strength 

The con1ent of extraneous matter such as stems 

The ahscncc or tolerated amount of m1crob1al contaminants 



The sh1ppin~ costs. pon and handling charges 

The trader's profit margin~ which could val' from I to I 0 times the c!Xporters · FOB 

pnces 

Others techno-econom1cal factors play an important influence on the production costs 

These costs per hectare are generally distributed as follows (basis 100 per ha} 

- Land preparattons 4% 

- Planting material 20°,o 

- Fentltzers 24°,o 

- Plantmg 6~o (could vary depending on the labour charges) 

- lmgatton 12°·0 (when necessary} 

- Weeding 24% 

- Harvesting 6°10 (manual harvesting) 

- Plant protecllon · 2% 

- Other expenses 2% 

The total duratton-ttme of the cultivation is another economical factor which could 

influence the total production costs All these costs should be well established and could vary 

from one country to another 

We should stress that the cult1vat1on and produe11on techniques have a direct impact 

on the quality of the commercial products: type of strains. cltmat1c conditions. weed-killing 

avoiding the use of pesticides. drying-techniques. processing of the final product and storage 

cond1t1ons are the main factors The final selling pnce of the raw or processed herb should 

take mto account all the parameters listed above 

6 QPTIMt\L_(lJl_.TIVATION METHODS FO_R_TJIE SEl,fCTED PLANT~ 

Detailed agronomic techniques. post harvesting practices and technological information 

conccrnmµ the following selected plants arc presented m Annex <) 
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l,1ra mgrn111 (black pepper) 

7.mg1hcr offlnnalc: (ginger) 

t ·Q/1.·m:um sp (ch1lhe. paprika) 

< ·11n·11ma longa {turmeric) 

Afrntha p1peri1a {mmt herb) 

On:gan11n1 t·11/gare (oregano) 

Safr1a <~(f11:malts (sage) 

Oc1mum basilicum (sweet basil) 

,\Jatric:aria c:homomi//a (chamomile) 

/'ogostenwn /'JOlc:huuli { patchouli) 

< )-n1hopogo11 tnntenanus C curonella) 

< )-mhopoJ.!tm citratus (lemongrass) 

Mentha an·en.us; M p1pc:nta (mint oils) 

r c:m·er =.r=anmdc:s ( vet1ver) 

The cultivation of these aromatic and culinary herbs should be made wnh 

the help of qualified agronomi::;ts provided by local agronom1cal centres and by mtemauonal 

agencies like F AO and UNI DO The agronom1cal team should begin the tnals at a sem1-

commercial scale {I to 3 hectares) 

The consl•ltant noted during the m1ss1on that several tnals at a larger scale ( IO to 60 

hectares) made for citronnella. lemongrass and mint had been totally destroyed by several 

pests and diseases This seems due to several factors such as waterloggmg observed m the 

cultivated areas. insuffic.1ent use of pesticides and herbicides. plantation spacing too 

strait and insufficient weeding control 

The m1ss1on selected some medicinal plants which are native to the 

Cochabamba region and other ones which grow riaturall~· m the Yungas of I.a Paz The list 

of these medicinal plants 1s given with their geographical site as follows 

<"'-'!'"'"''"' 1pcxt1t"ttanha -roots (1peca) . Yungas of La Pu 
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5 

6 

7 

8 
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/'t1n1fluru mi:ama1<1 -aenal parts . (maracu_1a) Chap_are 

<·um\ cl11ron1111m -peel tnaranJa) . Ch~~re 

l'rnn111_, ho/J11.\ -leaves (boldo) . Yµngas of l~ P~ 

Alatn&.·ana ,·hanwn11//a -leaves and flowers (manzamlla) .Chimare 

l:11mlyp111 ... fi!/olm/11.\ -leaves C eucalipto) . (9c_hab.!fllb~-f h_~par~ 

/•/ante11!o 1n-ata -seeds (lant1-lanu) .CQ~habamJ>~--VaJl~_!.\lto 

< :rnaro Ko~rn11u -leav~ (alcachofra) .CQchabamba_-Vall~ Al~ 

fomxa1:11n1 o(f1anale - whole plant (leche-leche: dente le leio). Chapare 

The cultivation of these selected med1cmal plants could be 1mtiated on a small scale 

( I to 2 ha) with the aim of obtaining sufficient quantities of grass for prehmmanes tnals 

(chemical composition. extracuon process. pilot scale extraction . quality control. etc) 

1 PRE-FEASIBILITY STUDY FOR AN INDUSTRIAL MEDIClt\:\L 

HERBS PROCESSING PLANT 

The mdustnal processing of medicinal plants should be m1t1ated with 

extreme caution. especially m countries where this act1v1ty 1s poorly developed Generally. 

the mdustnal scale production of whatever product 1s conditioned by several parameters 

Market will command the quantity and quality of the processed products 

Technology will command quality. scale-economy and production costs 

Investments will command purchase of adapted equipments. maintenance. markeung and 

social expenses (salaries. taxes. etc ) 

Benefit~ should be secured when the ra110 Turn ovcr.'lnvestments 1s more than 

The med1cmal planr mdusrnah.1.a11on 1s a "pcc1fic case where other parameters arc also 



concerned regular a\a1lab1h~- of the raw materials. continuous qualm control operation. 

h1ghl\' sp~tahzed human resources (pharmacist. chemist. ph\·s1c1ans. 3gronom1sts. etc ) health­

care leg1slauon 

The nature of the end-product should guide the mstallat1on of an industrial medicinal 

plants processing umt Several type of end-products couid be considered 

a) Ra" matenal (\\'-hole or part of plant) used m the natural form (tea-bag) or exported as 

natural raw materials (medicinal plants) 

b) Processed products the methodolo~sy of processing depends on the ulumate use of the 

med1cmal plant and will \'ary from the simple process of pulvenzat1on of dned raw 

matenal to the more complex process of 1solat1on of pure substances leading to involved 

chemical modifications 

Processing of medicinal plants results m the production of hot aqueous medicinal extracts 

(mfus1ons. decocttons). organic solvents extracts (total extracts. tinctures). purified extracts 

m dosage forms. and finallv chemically pure acttve compounds Each of these processed 

products can be manufactured as tea-bags. syrups. pills. capsules. suppositories. etc . generally 

named pharmaceuttcal forms 

., 

The processes used to obtain these end-products are briefly resumed as follows 

Manual or mecharucal harvesting for wild and/or cultivated flora 

Transportation of the raw material to the processing umt It 1s important that the gathered 

material 1s assembled in one or more areas where the post harvest preparation or 

treatment can be earned out under controlled cond1t1ons sorting of extraneous matters. 

washing. drvin.~. storage in good amb1ental cond111ons. packing m bales. cloth sacks. 

paper bags or in boxes 

Obtent1on of medicinal extracts b\' hot or cold extraction or JJercolation of the plant raw 

material with either water. alcohol or organic solvents. followed lw removal of the 



extracting agent (stnppmg of the soh-en[) 

-I Purification of the extracts by prec1p1tauon. c~·stalhzat1on or by use ..Jf separ:ltlon 

techniques such a" column chromatograph\. preparative HPLC. countercurrent extraction. 

~ Standard1zat1on of the extract m terms of the content of active constituents. routine 

quality control of extracts by use of sophisticated anal~·ucal techniques (thin laver 

chromatography. gas and high performance hqu1d chromatography. spectroscopic 

methods. etc) Analvzes have to be conducted by a well accepted laboratory m order to 

be reliable and acceptable to the industr} 

6 Cbtenuon of pure products andlor selected group of acuve constituents '>y modem 

~eparat1on techniques and sophisticated process punficat1ons 

The eff ect1ve 1mplantat1on of an industnal processing umt should take mto accoun: one 

or several of the parameters hsted above. when specific cond1t1ons exist m a deternuned 

countf\ The most 1mponant parameter concerns the previous industrial cult1vat1on of selected 

med1cmal plants In the case of Bolivia. we should note that the 1mmed1ate mstallat1on of an 

mdustnal plant will be of anti-economical value for the following reasons 

There 1s no mdustnal or semi-commercial med1cmal plant cultivation 

., The ex1~tmg native med1cmal flora had not been evaluated m an economical manner 

There 1s no econom1cal-mappmg of the med1cmal flora as It could be done b~· the 

qualitative and quanutat1ve 1dentificauon of the natural resources of a determined 

geographical area 

J The interest of the bohv1an private sector 1s very recent and its part1c1pat1on m this 

act1v1tv woulJ be verv slo\.\ . . 

4 The medicinal plants and phv1opharmaceutical markets (local or mtemat1onal) needs more 

derailed studies These s1ud1es should cover the pubhc and private Health care svstems. 

to evaluale their acceplance of 1hese natural producls. 1hc quan11t1es needed and 1he 

economic return of mdustr1al produc11ons 

" The l<'lill mveslmenls for such an mduslr\ could var.· from ~00.000 00 LS\ to 



2.000.000 00 LSS for a small medium s1Le unit. excludm!! rhe mvestments needed for the 

manufacture of pharmaceutical forms 

These hm1tmg factors could be d1min1shed by m1t1atmg pilot plant scale act1,·1t1es for a 

ltm1ted number of products 

7 ::! lncfl.!S_lf!~I ('l~t Pro_«;~ss1ng Umt ( 1 ·~/...._) 

As mentioned m § 7 l. one could hst several stages for medicinal plants processing 

a) Collection of plant material 

!>) Orymg. 

c) Crushing 

d) Solvent extraction by percolation (battery of percolators) 

e) Storage of extracts 

f) Stripping of the excract1ve solvent under vacuum and re-use of the soh:ent 

g) Filtration of the sohd extract 

h) Drying of the sohd extract. 

A list of equipments needed for all these operatio11s is given below The capacity of the 

equipments are adapted to process one Ton per day of raw material. The estimated price of 

the unit rs about 200.000USS 
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This model do not include laboratory analytical equipments A well equipped analytical 

laboratory should be constituted containing the following equipments (Prices in USS ) 

- Spectrophotometer UV_ Visible with monitor (20,000 ) 

- High liquid performance chromatography 

- Thin layer chromatography equipment 

- pH meter 

- Centrifuge. laboratory model 

- Vacuum pump oil multist:\ges 

- Microscope. trilocular 

(35.000 ) 

( 15.000 ) 

( 4.000 ) 

( 2.000) 

( 2.000 ) 

(11.000 ) 

The main activities of this laboratory concerns :he quality assessment of the obtained 

extracts 

Several aromatic. spices. culinary herbs and medicinal bohv1an plants had been selected 

during the course of the m1ss1on. 

As a general rule. any industrial process should be preceded by pilot plant mats The 

pilot plant capacity represents 10% of an industrial plant capacity ( IOO"'/.i.., of raw material) 

Due to the d1vcrs1ty in component nature of the selected plants ( essent1al oils for aromatic and 

sp•ces herbs. medicinal extracts for medicinal plants). the pilot plant to be chosen. should 

present versatility in its functions 

A such multipurpose pilot plant umt could be constructed locally or purchased from 

speciah1.cd firms. at relatively low costs Prices varv from I 00.000 to 180.000 USS 
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depending on size capacity ( 50 10 I 00 t\.g ra" malt:nal plant b,· charge) The oper<tllons that 

mav be earned oul with 1he plant e11her m successive sleps or s1multanc!Oush are 

- S1eam d1s11llation and separa11on of essenual oils. 

- Percola11on m a sol\'ent at amb1enl lemperature. 

- Hor solvent extracuon by the Soxhle1 method. 

- Exlraction by repeated leaching with hot or cold solvent 

- Filtration of the m1cella~ 

- Vacuum concentration of the m1scella. 

- Rectified solvent distillation and recovery 

The loading capacity of the ex1ract1on vessel is 50 10 I OOKg per charge. depending on 

the apparenl density of 1he raw malenal lo be processed The plant may be scaled up or 

down by a fac1or be1ween 0 5 and 2 0 by generally enlarging or reducing 1he vessels prorata 

Some restrictions con~eming 1he size-variation of the evaporators and condensers equipment. 

do nor permits their upscaling The complete description of distillation I ex1ract1on unit and 

construction requirements is fully detailed ma UNll>< >document published m I 991 under Ref 

IP(T t.i3 (Spec) This technical document could be used for the 1mplantatton of the pilot 

plant m Bolivia (see Annex JO. Extracuon plant diagram) 

- Cultivation of culinary herbs 1s very similar to trud farming The first operation is the 

harvesting which is done by special equipments (harvesters) Harvesters are chosen with a 

cutting device and should be adapted to the morphology of the plants Size of the field and 

quanutv of the crop to harvest should guide m the choice of 1he harvester type 

- I.eaves are the botanical part of culinary herbs which are generally commerc1alized 

lhev are gent!rally harvested with the srems The s1cms are pans which are not desired. 
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excepted in fo\\ cases (sage). b' the buyers The separation of the stt!ms from leaves 1s 

generally done before or after the drving operations by the use of air-blowing or mechanical 

threshing 

- The drvmg operation determines the qual•ty of the final product in terms of visual 

aspect. colour. flavour and bactenological content Dry1rg techniques should be chosen 

depending on the quality requested for the final product and its selling p1 ice 

- The last operation to be done 1s packmg. m conformity with international regulations 

7 4b) List an_d_fil_l~~of equipm~nt~ 

We present as follows the main equipments needed for the realization of these operations 

Equipments Capacity Area cultivated Pnces (US$) 

l·arrn hmls'l rud ... 

I larn·sler ... 

-l'o\\ er.·J 1110\\ er, 
I Ila 

::'. _ llfll I (lfl 
----

-l'o\\ ere.I hm-mo\\ er' :! 5m I 
::I Ia h' :::11: la 

"'.111111 flll.':!11_1111(1 (Ill 

-l'u\\CrcJ lt1;1,!er' I far\ f11 111 -tom I 
51 la h• 501 la 

!(_11111111\l.'-tll.ll(l(l l)I• 

Bio\\ lln er' "1th hot air :!om ''lt1'Kcalh " fl(llJ fltl 
. -

Cutter' \\1th con\..: "'r hell. -- ---

rollers , 111echam1eJ :!.000OO/X.0001111 

Mc:chamcal treshmg/hlo\\ mg ---- -
:!IHlllO Oil 

~·- - -

Cleaner t~ranulomctn 1 - - ---- -
::: (1(111 00!5 .000 0(1 



7.5 Total Investments 

In this study. tile consultant proposes a global amo· ·nt of the necessary investments for 

a pilot plant multipurpose u ut and for post-har\'esting of culir try herbs The costs referred 

to the agronomical trials are not included and should be established by the boliv1an local staff 

7.5a) Medicinal Herbs Processim; Plant 

This evaluation concerns only the purchasing. of the main equipments 

- Buildmg 15x10xl2m (Lxlxh) ± 150m= 

- Energv-power supply 75 to 150 KV A 

- Water supply lm'1br 

- Pilot J>lant Costs 

- ~nalytical LaboraJ9J:Y 

• Quality control of essential oils and 

medicinal extract<; 

- Bench Scale Pharmaceutical Fmmulations 

• Erweka equipments 

25.000 oouss 
12.000 00-18.000 oouss 
not quoted 

200.000 oouss 

175.000 oouss 

70.000 oouss 

(steam jacketed tank for syru~ -.. capsuies fillers. 

semi-automatic dual syringe filler. basic drive and table press 

unit EKO type. autoclaves) 

- Human reso\,lrce~ (.9~~ not quoted 

(Pharmacists OJ. Chemist 0 I; Industrial T echnolog1st 0 I. 

T echmc1ans IO) 

- Global Evaluation ..........•...•...•......•...................•........... 488.000.00llSS 



7 ~ b) Post-H~r.·!;!st Costs for_ Culm_a~· Herbs 

This evaluation concerns only the purchasing of the mam equtpments 

HJ! 'll'Ml·.N IS I 'NII l.11\\ I f{ I· SI !MJ\ I ION Ill< .i 11 1< rs 11!\tA 11oi-; 

I I hit f1dd I l"OST I ISS I 211ha fo:ld I (."<IS I I IS$ 

f lani:,i.:r-< 11 I :? . 0110 00 211.1111111111 

i >nc:r 11 I 6.t 1(1(11111 )\I 1. I II It I I J~ t 

Culler o I 
2 .ooo "" I (, 111 II I IJll 

:\ir-hln\\Cr (I) :?(1.(1(1(1 (Ill 2ll .t 1(1(1 ( 1(1 

Clc.1111:1 fl I 2.0110 Oo ~ .111111 (1(1 

l'a,·~;i~m~ 01 not quoh:d not q11<>tl·•I 

TOTAi. 3-1,000.00 59,000.00 

a) The market prospects for the selected essential 01is bearing plants. spices and culinary 

herbs are described in item 5 of this report 

b) The selected medicinal plants market evaluation 1s therefore less detailed due to the lack 

of official mformat1on Two of them have a known regular market the Ipecac f( "ephae/i.'i 

'fl''''""''anhaJ and Passion flower f /'asstflora m,·amataJ 



The consultant recommends therefore that 1t 1s possible to bet!m sc1ent1f1c studies and 

pilot plant trials for the others I listed m ~ .t 2) All of these plants furnish 

phvtopharmaceut1cals for the pharmaceutical mdustrv and their uses are fullv reco~mzed b•.­

modem medicine worldwide 

In the following table are shown the modem therapeutic uses of these plants with the 

names of the main international laboratories producing of these remedies 

~U.l·C 11·1> lml.IVl/\N MU>IUN/\L l'L/\N l S \\ 1111 l<LU I< iNl/11> I Ill RAl'I l' l 11.. f-.11 I Cl 

Be I I /\NIL/\I. I.I IL /\I. l llf-.1</\l'l l' I IL 1'1 l!\l<M/\Lt· t I I IL i~ I ti<:-.!\ I II IN!\I. 

NI\ Mt Nl\MI i\n IVITY FORM I .-.noRl\IORrl'S 

I !'RI>()[ llTRS I 

< ·.,phat'/H 1pt'c<1c11anha I pee a - anllamocha - pills - Merck .Bochrmecr 

I 
- ,\ 1 up i11~diu:1111 t ( icr 1 I 

·-·-· •.• 1.1.. rn.:.- .. ;> ···'·- • .i:., 

............•....... ·············· .. ······-.................. ········· .................... ·-~-::.:::.·.: .............. ---·····: .::.::.-.:::.:: .. :.:::.: ::.:: .. :.: .. :.: ................. ~ 
;·,nHfi111·t1 111cumt1l11 Mara.:u1;1 - scJ;t11\c: - '' rup - Mcrd; f\ •c:rt I 

- Sando/ f S\\ 11./' I 

- !\.·1:iict -i<nm. fl·r) 

I 
I 
I -----·---···· .......................... __ ,, ........... - ..................................... - .................................................................... ~ 

< '1tn1< 11w·an1111m Naran1a - \ClnOUS - pills - Knoll IS\\ 111 > I 
- "" 1up 

- Scrncr (I· n 

!':·11m1:~ .~oldi:t l!o!do - hcp:l!I:.: . p:!I-: - Ahho!t t l ·~: l 

disorders - '' rup 

\f111r1rt1nt1 rhamom1/ln M;in1an1ll;i - scdal1\ l' pill.; - "l'\ nal lahnratonc.; 

- J1~CSll\ C . '' rup <icr. l·r. s,,,,, 
______ ...... _ .......... - ...... -............................... _ ........................ _ .. _ ........................................ -............................................... .,., ............... .. 

l·.ucahpto - rcsp1ra1on 
- "'"' - Mcrd. r< ir.:rt 

· 111h;r);r11I . 1'1r.:rr<· I ;rh1<· t I· 1 > 



t-lanlt/J&!" "' "'·' I ;11111-l.rnll - 111h:s1111al 

The ex1srence of trad1r1onal botanical remedies in the bohv1an Health Care System 1s net 

based on scient1fical and chmcal tnals The introduction in the Health Care System of 

phytopharmaceut1cals full~· recognized by the mo&ern medicine could open the local market 

for their use Unfortunately several changes occurred at the Bolivian Ministry of Health 

during the course of this m1ss1on and 1t was not possible to meet the officer in charge to 

discuss this matter 

The m1ss1on finds that the lndusmahzauon of Bolivian medicinal and 

aromatic plants should be reached in several steps The part1c1pat1on of skills available an 

several public and private inst1tuttons should be encouraged to reach the final objective This 

could be done by the implementation of a sunable mul11d1sciplinary pro.1ect Agrotechnology. 

Research and Development. Process T echnolo~·y and Market development will be rhe main 

features of a such project 
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Accordingly. the following recommendations are made. 

8.1 Initiate systematic cultivation on a semi-commercial scale of the selected medicinal and 

aromatic plants including spices and culinary herbs. This work should be done by the 

farmers of the Chapare-region and strictly monitored by local agronomical institutions 

(IBT A at la Iota. CIAT in Sa1ta Cruz and Agroquimico-programme in Cochabamba) and 

by international agencies such as F AO and UNIOO representations in Bolivia. through their 

existing projects. 

8.2 Preliminary scientifical work should be done by the Universities of La Paz and 

Cochabamba (respectively IIQ. IIFBQ and Agroquimico-Programme) with the aim of 

evaluating the active principles (medicinal extracts. essential oils) contained in the 

selected plants. Quality control techniques should be implemented in accordance with 

the international regulations. 

8.3 Pilot plant processing is needed in order to develop technology for further scale up. The 

Agroq1.1imico-Programme (University of Cochabamba) should be entrusted with the task 

of processing the selected plants; The UNIDO design of the multipurpose pilot plant 

could be made available for its fabrication. Purchasing from known international 

companies is also recommended. 

8.4 Agronomical and pilot plant trials results should be proposed to the private sector for 

further industrial development. The Industrial Farmaceutical Laboratories of Bolivia 

(ALIFABOL), the Foundation Bolivia Exporta (F. B. E.). the Industrial and Commercial 

Chambers of Cochabamba and Santa Cruz could be very useful partners. 

8.5 Commercial samples of the selected products obtained at a pilot scale, should be tested 

for their market possibilities. The active collaboration of Ministry of External Commerce 

(DICOMEX). International Trade Center (ITC - Geneva) and Foundation Bolivia Exporta 

(FBE) is requested. 

8.6 The actual project UNIX:P!UNIIX.> AD/BOL/93/818 could be the focal point for the 

implementation of the future project. 
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Ulflnl> lCATlONS umUstRIAL DEVELOPKERT OR.CAllIZATIOH 

JUIS DESCRIPTION 

TECHNICAL A~SlSTANCE MISSION TO BOLIVIA 

Post title: Industrial Technologist 

Duration: One month 

Date required: As soon as possible 

Duty station: La Paz, with internal travel to Cha-p2re and Las Ytatgas 

Purpose of project: Consultancy assistance mission to prepare investment­
oriented proposals for the systematic cultivation and 
processing of medicinal and aromatic plants in the 
Chapare of Bolivia. 

Duties: The expert will be specifically required to work with 
counterpart staff, UNIDO and UNDCP field staff, in 
carrying out the following duties: 

l. Study previous reports of UNIDO experts and, in 
consul tat ion with the counterparts, assess the potential 
of short-term projects on the utilization of medicinal 
and aromatic plants. 

2. Identify medicinal and aromatic herbs/plants which 
have the potential for intensive cultivation from the 
following sources: 

a) Medicinal plants or herbs already ideneified in 
existing studies of the Bolivian flora. (Hore than 
100.) 

b) New herbs or plants which could be suitable, given 
the climat:c conditions of the area. 

3. Investigate and estimate the possible environmental 
impact of intensive cultivation of the herbs/planu 
identified presently found in the area and of those 
herbs/plants from other regions which would be 
introduced in the area. 

4. Investigate and estimate the potential yield per 
hectare of the potential herbs/plants identified anc, 
based on experience, advise on optimal cul ti vat ion 
methods. 

5. Elaborate a pre-feasibility study for an industrial 
medicinal herbs processing plant, taking into account 



Qualifications: 

Lan~uages: 
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the following aspects: markets, tect.nology, investment. 
etc. 

6. Prepare a technical report containing the expert's 
recommendations. 

Pharmacist/Chemical Technologist:, with at least 10 
years• experience in the industrial utilization of 
medicinal and aromatic plants and some experience in 
developing countries. 

English. Spanish would be an asset. 



15 March: 

16 March: 

17 March: 

18 March: 

30 March: 

31 March: 

01 April: 

02 April: 
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ASNEX 02 

MISSION PROGRAMME 

- Commence UNIDO Consultancy Mission Analysis of 

previous repons on Bolivia Unido Projects available at 

HQ/Vienna 

- Briefing - UNIDO HQ/Vienna 

- Briefing concluded 

- En route to Brazil 

- En route to Bolivia - La Paz 

- Settling in La Paz 

am - Briefing vi.'ith Mrs. Renata Ehme!". Acting D!rector UNDC:P 

- Briefing with Mr. Gonzales Roda UcD in Bolivia. Planning 

of activities and organization of mission programme. 

pm - Discussions with Oscar Freundenthal. UNII.X>-CT A project 

AD/BOIJ9318 I 8. Orientation/Discussions. 

- Meeting with Edgar Tapia. sub-Secretary Alternative 

Development-Section-Ministry oi Social AfTairs. Overview on 

the Chapare Region. 

- Meeting with felip Caceres, General secretary of 

Agricultor's Sindicate of the Cochabamba Region. 

- Analysis of UNllX> project's repons available at La Paz: 

AD/BOIJ93/818. BOL 84/405~ AD/BOIJ88/412. 

- Business Plan 1995-2004 for Alternative Developpment in 

the Chapare-Region. 



03 April: 

03. April 

04 April 

05 April: 

06 April 
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am - Briefing with Flavio Mirella. Programme - officer UfliDCP 

- Briefing with Juoko Kinnuen. Programme - officer UNIX-", 

pm - Discussions with Oscar Freundenthal UNIDO-CT A 

am - Meeting with Dr. Dieter Schilling Manager. Pharmaceutical 

Lab. INTI - La PAZ. Overview on the Bolivian 'Pharmaceutical 

Industry. 

pm - Meeting with Dr. Carlos Aguirre, President of the Bolivian 

Academy of Sciences. Overview on Bolivian Research x 

Development Centers_ 

- Meeting with Mr. Ton Oomen, FAO representative in 

Bolivia Evaluation of F AO's participation to the cultivation 

of medicinal and aromatic plants in the Chapare Region. 

am - Field mission in Cochabamba. 

- Meeting with Lie Hugo Penha Rodriguez, President of the 

Commerce and Industry Chamber of Cochabamba Region and 

Manager of the Dillman Laboratories. 

pm - Visit of the Agroquimico-Programme at the University 

Maior de San Simon, in Cochabamba. 

- Meeting with Mr. Zembranna, Director of Agroquimico. 

Discussions with project researchers and technicians. 

all - Field mission in Chapare (UNHX> Project AD/BOU93/8 I 8. 

day Visit of Sajta distilleries (mint) and demonstration plots of 

mint (Mentha arvensis). Discussions held with staff. 



07 April 

08 April 

10 April 

I l April 
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all - Continuation of visit to UNIDU project in Chapare (Chimore). 

day 

- Visit of Citral Distilleries in Senda D. 

- Visit of demonstration plots of Eucalypllls ~lobulus. E 

citriodora. J • etfrer :yzmoides cmd Cymbopogon Jlexuosus. 

- Discussion held ~ith staff (D. Baker and technical Staff). 

am - Depanure for Santa Cruz. by road. 

am - Meeting with Mr. Erwin Reck. Manager of the "Agropecuary 

Chamber of Orient" - (CAO) in Santa. Cruz. 

- Meeting with Mr. Rene Salomio. CAO's Executive 

Secretary. 

I 2" - Return to La Paz 

pm - Meeting with M!'. Erick Ponce. Projects Coordinator of 

Bolivia Export Fundation 

am - Meeting with Dr. Sandro Calvani UNDCP. Representative in 

La Paz. 

- Meeting with Mr. Alfredo Arana. Manager Camara Nacional 

de Industrias. 

pm - Discussions with Mr. Manuel de Lucca. Adviser in medicinal 

plants. 

- Meeting with Dr. Luis Rivera Cortes, Executive Manager of 

the Industrial Pharmaceutical Laboratories of Bolivia 

(ALU: ABOL). 



12 April 

13 April: 

16 April: 

17-21 April: 

09 May: 

09 May: 

10-J I May: 
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am - Visit of the Pharmaceutical Center of the University Maior 

de San Andres - La Paz. 

- Meeting with Dr. Roger Carvajal Head. Control Laboratories 

for Tropical Diseases. 

- Meeting with Dr. Gimenez Turba. Research Center Faculty 

of Pharmacy of La Paz. 

pm - Meeting with Dr. Helmut Krieger. consultant GTZ-Protrade -

Medicinal and Aromatic Plants Programme. 

- Meeting with Dr. Roland Weihs. Adviser GTZ - programme 

support to the Bolivian Private Sector Confederation. 

- Review meeting with Mr. Gonzales Roda. UCD in Bolivia 

Presentation of the preliminary conclusions. 

am - Review meeting with Mrs. Renata Ehmer, UNDCP Acting -

Director. Presentation of the preliminary conclusions. 

- Return to Brazil. 

- Report preparation. 

- Departure to Vienna 

- Arrival to Vienna. 

- Debriefing and review of reports. 
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LIST OF PERSONALITIES MET AND INSTITUTIONS VISITED 

0 I . Jorge Gonzales Roda 
Unido Country Director. La Paz 

02. Dr. Sandro Calvani 
UNDCP - Contl')· Director. La Paz 

03. Renata Ehmer 
UNDCP - Adviser. La Paz 

04. Jouko Kinnuen 
UNDCP - Programme Officer. La Paz 

05. Flavio Mirella 
UNDCP - Associate Adviser. La Paz 

06. OscM Freudenthal 
C TA. UNDCP~lDO Project AD/BOU93/818. La Paz 

07. Ton A_ l M. Oomen 
F AO - Representative. La Paz 

08. Simeon Moutaftchieff 
F AO - Programme Officer. La Paz 

09. Ing. Oscar Sanjines Aguirre 
Sistema de Ventanilla Unica de Exponacion 
National Director 
Landaeta ~380. P.O. Box 5832, La Paz 

I 0. Rosalia Zamorano Rodriguez 
lnstituto Nacional de Promocion de Exportaciones (l~E) 
Chief Documentation 
p.o. Box I087l, La Paz 

11. Dr. Alfredo Arana Ruck 
Camara Nacional de Industrias • General Manager 
Av. Meal. Santa Cruz 1392. p.o. Box 6 I I, La Paz 

12. Lie Hugo Peiia Rodriguez 
Camara Depanamental de lndustria - President 
Av. Ballivian 0782, p.o. Box 221, Cochabamba 

13. Gonzalo Mercado F. 
Camara Departamental de lndustria 

ANNEX 03 
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Adviser on Quality/Productivity 
Av_ Ballivian 0782, p.o. Box 221, Cochabamba 

14_ Dr. Edwin Reck 
Compagnia Agropecuaria del Oriente (CAO) - Manager 
Santa Cruz Della Sierra 

15. Lie Rene Salomio 
CA.A. - Executive SecrP.tary. Santa Cruz della Sierra 

16_ Dr_ Luiz Rivera Cortes 
Manager of the Association de Laboratorios Industriales Fannaceuticos 
de Bolivia (ALIFABOL) 
Camara Boliviana del Medicamento 
Av. Meal. Santa Cruz, p.o. Box 8747, La Paz 

17_ Erick Ponce 
Fundation Bolivia Export - Project Coordinator 
p.o. Box 473, La Paz 

18. Dr. Dieter Schilling K. 
Pharmaceutical Laboratories INTI - Manager 
p.o. Box 1421, La Paz 

19. Dr. Helmut Krieger 
GTZ - Protrade - Consultant 
Postfach S 180, D-65726 Eschborn, Germany 

20. Roland Weihs 
GTZ - Confederacion de Empresarios Privados de Bolivia 
German Technical Cooperation, p.o. Box 4239, La Paz 

21. Ing. Ramiro Iriarte 
lnstituto Boliviano de Technologia Agropecuario (IBTA) 
Chief Tecnical, Centro Lajota (Chapare) 

22. Ing. Gustavo Pereira C. 
Centro de lnvestigationes Agricola Tropical (CIAT) 
Executive Director 
P.O .. Box 247, Santa Cruz 

23. Ing. E. Zembrana Montan 
Programma Agroquimico - Director 
Universidade Mayor de San Simon, p.o. Box 992, Cochabamba 

24. Carlos Aguirre B. 
Academia Nacional de Ciencias de Bolivia - President 
p.o. Box 5829, La Paz 



25. Dr. Roger E. Carvajal 
lnstituto SELADIS - Director 
p.o. Box 2270, La Paz 
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26. Dr_ Alberto Gimenez Turba 
lnstituto de lnvestigaciones Farmaco-Bioquimicos - Researcher 
Universidade Mayor San Andre, p.o. Box l 0430, La Paz 

27. Manuel de Lucca 
Agronomist I Ethnobotanist 
Av. Mscal Santa Cruz 1295, La Paz 

28. Or. Benoit Turcat 
i: :>ndo para el Desarollo de los Pueblos Indigenas 
de America Larina y El Caribe, La Paz 

29. Felipe Caceres Garcia 
Federacion Especial de Trabajadores Campesinos del Tropico de 
Cochabamba - General Secretary, Tel: 042-24560 

30. Dr. Edgar Tapia 
Fondo del Desarrolho Alternativo (FONADAL) - 2"' Secretary 

La Paz 

31. Gilberto Villaroel 
Centro para el Estudio de las Relaciones lnternacionales y el 
Desarollo (CERIO)- Adviser 
p.o. Box 11228, La Paz 
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PROGRAMA AGROQUIMICO "CORDECO-UMSSn 

El Programa Agroquimico <PAGO. > es una unidad de inve&tigaci6n 
aplicada al eervicio del desarrollo agroindustrial. Fue c::n:ado en 
d1ciembre de 1981 medi.ante un convenio suscrito entre dos de las 
principales inetitucione& de Cocbahamba: la Univeraidad Mayo~ de 
San SiD\CSn y la Corporaci6n Regional de Deaarrollo. 

08JS'l'!VOS 

Bl objetivo central del P.A.GQ, es el de contribuir a dinam.izar el 
desarrollo regional mediant• la elaboraci6n ci•temAtica de 
proyectoa para la industrializaci6n de recurses y residuos 
agr1colas. 

CADO DS ACCXQS 

si Progxama Agroqu!mico desarrolla actividad•• en el IUbseccor de 
la agroinddatria, en tr•• area• eapecif icamante def inidas acorde 
con su• prop6•itos: 

lli8eama c:aas~lu: obtenido• por la aplicad.On de m6todos 
especi!icos de ccmservaci6a. a los pi;oductos agricol&•. 

Producto• aatv.ral .. , que imrolucra proee•o• de extracci6n. 
1eparaci6n y purificaci6n de principiOtl act1vos 

»ro&Sucto• qW:aico. bUicos 1 que CCJqiJrenden trans tormacione• 
f isicoquimi.cas y fermantaciones iadu•triale• 

In el 1N.rco de su estructura •e ban detinido tres equipoa ~sicos 
de trabajo: Ingenier!a, Laboratorio1 y Plaata11 Piloto. Se· ban 
conformado, ademA•, Equipos de Ejecuci6n de Proyectos Bspecfficos, 
encargadoa de realizar tareas de illvers10n en proycc~o• que ban 
culminado etapas previae y/o de proyectoa que cuantan con 
financiamiento externo bajo plazos y cODdicion•• espec!ticas. 

En l& f igura N° 1 se preeePta eaque~ticamente la e9tructura 
orgAnica eecualmence vigenee. 
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OIREC'1'0RIO 

Dlll!CCICll 
Dm. 

PROCJR»a 

WIIDADES DI APOfO 
ISPBClFICO 
CC:antabilidad. cossz.m 
personal, eofttrol nan co 
ftbicul.oa, infra-
••~zu~a. ecc.> 

DalllDIUA LMIORATCll!OS PLM"DS PILO'l'O 

DWUS'IRIAL • HRLISts Y • msal'IO'.t.() DB . - CXlmlOL IS PIOCISQS A 
- NJPC+::ll!~ CALIDM> ~ PILO'l'O 

• ICQIQllCA • UIVBITIQN:IC9 - SBRV'ICIDS 
T DaMllOLLO iXi&UOI .. PIOBCIOS DB PROCIPJS 

BSPSCIPIC:OS • tlCEIUCC%CS 
C•lre~.Glu· - llRVIClOI ... XCClllDCIAL 
C09a.Vina~•· &XiiiW 
Ae.B•9fte:iale8) 
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Como 1Datodolog!a de acci6D se decidi6 en el PAGQ e•i tar la 
elaboraei6n convencional de proyectos por cOD8Ultoria extern.a y la 
eimpl• aelecci6n de p&quet•• tecnol.cSgicos; encarando. por el 

. c:ont.rario, el reto de adaptar. da9agregar y venerar tecnologiu 
adecuadae 8 la situaci6n •ocio-eeoG6mica de la regi.&l. De eata 
torma, la elaboraci6n de proyectoa incluye etapaa de illTestigaci6n 
en lAboracorio• y de investigaci6n y praducci6n aead-camercial en 
l'lantu Piloto; de las que surgen las antecedentes experimntales 
que permit-'A •certificar" loe proyectos •labondos. 

ME'l'ODOLOGIA PARA LA. EIABORACION DE PRO~ 

r 
I 
I 

AltlOL DC 
PR.O!BCl"OS 

I • 
PIRFXL 

I 
• 

PDl'ACTD CC. IDIU).;. 

' •· 
DVUttaaiamms 
DS~ 

I • 
DIYSSTIGAaCll !' 
P~CSD 
PLISD& flLO'rO 

I 
• 

IS!UMOS .1>1-
rmu.IDAD 

' • 

I 
1 --.. 

I_ 

]-
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~ Y llQUl:Pal'IU"ft) 

A trav6s de los aftos se ba veriticado una dotaci6n creciente da 
infraeatructura y de equ~pamiento c:ieutif ico y logistico. 
particul~te destinado a las actividades de Ingenieria. 
Laboratorio• y Plantas Piloto. 

11 Programa Agroquimico c:onstituye actualmente Ulla de lu 
principal.ea instituciones de su g6nero en el pais, tanto por la 
natural.•sa de sua actJ.. vidade• c:omo por la in~raeat:ruetura y 
~ento con el que CU9!ltan. 

Los ambient•• de trabajo·y la superficie deactn•da a cada una da 
ellu se pre•encan u el siguient• cua=o. 

~-

Allbi•te 
- -·ci· 

Lal:)oratorio• 501 •• 
- Analitico y de proc:ttsos 336 ma 
- Oll.tivo de Tejidoa 165 •• 

Plaataa H1ot:o 2•~ •• 
~•dm:o 120 •• 
otic:l-• J72 .. 

- Ana de IDgenier!a 252 •• 
- Admh1ist:nci6D uo •• . 

20DI.- 1.JJS -~ -

Bl PrOgrama Agroquf.llli.co cuenu en sue tn• unidade• can jmpartance 
equipamiento cientf.fic:o•teanol6gico moderno, aunque aan incampleto 
pan 1- creoimicea aeceaidade• d6!! illve•tigaci6a. 

El eqgipamiento b6aico qu.e actual:mente posH el Progr- puede 
apnciane 811 lo• liatacSoa que se pre•eacu por unidad. 

1 

1 

1 

1 

1 

maax•a•JDIO n YBCP~TOUO• DS ADJ.DI• 1' DS nocc1oa 

<:romat6grafo de ga•ff de clOble columia, con Oececeorea de 
conductividad t6ndca y de llUlil, Marca Variant, modelo 3700, 
con r•ti•trador marca sarvent. 
CromatOgnfo de ga•e• i•ot6rmi.co, coluama 1imple, marca 
OaromatrOD C8erU.D) • 
cromat;6grafo radial mare& "C'hroaaat.otron• con l'mpara 
ultravioleta. 
B9Pect.rotot6metro u. v. -vi•, Marca Perkin - Blmar, cnodel o 
"Lambda z•, d• has doble. 
s~ccrofoc6meero t.R. marca aec:Jmwaa, mod•lo Acc:ulab 1 d• 
has doble. 
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Bapectrofoe&netro visible, de baz aimple. marea sargene­
•eich, mode lo SM. 
•~ctrofoc6me~ro visible. de ba% siaple. marca cul-Zeiss 
Jena. model.o Spekol • 
8al.anza de preciai6n al o. 00001 g, cap. ba•ta 1co g .. marca 
Sartoriu•, mod. R160 P. 
aal.an.za de precisi6n al o. 0001 g. cap. baata 1'0 g marca earl 
leitls 3eaa. 
Bal•aaa de 1ab0rat.orio mare& TORML. 
Bal.anza de laboraeon.o. da 3000 9. al 0.01 g -rca Preci-. 
Bal.ma de pruici6D cti.gi.tal Mettler. c.p. 3 Jdlograw. 
a.a.ibilidU 0,01 gr. 
Bal.aaza aa11tica sartoriom Bl.10 cap. uo gr. Seuil>ilidad 
0,1 mg. 
a.tracc6metro de Abbe, MrC& earl leis•. Jeaa. 
Miczioacopio btnnmlar, area earl zeisa Jena. 
Mic:roseopio e.tenos~i.co -rca C8rl.Z.i.aa Jena. 
IUcroacopio WOClllar SWXPT, wxta1o M250. 
Pol~cro Carl Zeiaa, Jeaa. 
pH .. cro digital Pracitronic IC\' 170. 
pa -~ro digital sugent mod. tooo. 
p11 mac= digital~ moo. 1000. 
lldo t.uwt:AU.co IBM de lUor&torio. ••cut• de 89Cado ·-~·. 
haporador rotati'VD. 
btadedor de . placa• l'Aft cz :t•tagrafia en capa iina.. 
llOtori.Ado. 
Komo;.de ..tla mrca.Gertmdt 
L6lpara ult.rariol•ta· de· pie, mrca. wa-
C0111Ctar de fraeeioaH paa ~!a ea colmma, para 
200 tUbo9, -=- Ullll, bGatam 
COl.t'M•• de 9i4rio pu:a nc:clticaci&I uaa cm bMI• de· ,,.cio 
Columaa de viclrio pan recti.fic:acl&a tocalmnte auto11at.isada. 
Marca JIOJtMICllLIW CJSIA.TDAD WA'fldiDl induatria al1•rn•. 
C.Crifu.ga gn.ade, pan 4 tulJm de buta i libo cad& uno 
W"CM ML1I Jaaetsld, llOC!elo S10D. 
aasit•tradara• s:aoteACiOlll6tricoa, marca IUtJIV'1' <s 4a doble 
plum&). 
Regulador de teaperat=a (digital) crio8~o 
lcmificador de ult:nanatido 
>.gi.t:ador Vortex Gmie ll 
ct-ra de Plujo La•iaar mrc Lebcaaco 
lateriliz•dor mlercmio16gico •ltccrico 

La mayor p~e 4e lo• equipo• de ••~• ua1dad hall •ido conatruid09 
c:oA -t•ria1ea ·1oeal.en.ee 4i•pcmib1•• en baH a di•doa ~op:i.os, 
lldap~ad.da y/o capia de equipo• •illil&~•, de aauerdo a neca•id•da• 
del a•H.o. caracter1atica8 de 41c!lo• eq\&ipo• •• de•cribeu 
breven.nt.• a c:oatinuac:i&. 
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Col- de rec:ti~:i.caci&a da aaeitu .. ..c:ial•, de 6 ca. da 
altura, 6 pulgadaa de di'-ero equivalente a doce plato• 
te6ricos, re1lenada de anillo• Ra•bing • Opara a preai6n 
reducida. la capacidad del c&l.4erin ea de 1so l~•. · 
Col_. de rec:~ific:aeida de aaait:ea Hwia1•, de l lllta. dA 
altura rellenada de anil.l.oe •••bing equivalent• a 6 pl.aeoa 
t96rica., de l pulgadaa de dibet:ro. La capacidad del eaiderin 
•• de 18 its. 
'Mdal.o da rafriprad.6a para la criatalisaci&a de aceites 
.. ancialea, caapae•to por cinco ccmgeladons. 
awmr aaml!Uco da lecdlo !ljo, eqW.pado con doe col,,..,•• 
para alaacenamiento temporal del reactan.te, rot6mecro para 
medici6n de caudal. de aliaent•ci6n, ree.c~ cacaliUco can 
•ietema autom&tico da cal.efaec~61l (euergia e16ccri.ca>. 
•e1111ore• y controladm:ell de tmperatura, illdicador de Pft8i6n• 
eond.enndor. serpent!n para enfriar •1 agaa de eendenaaei.6n y 
un coleceor de ccmdanaadoa • 
.. t:.rla de col •• de Mtraacd.&t. por aol ,,.ces' eonata de un 
tanque de 4,000 lt•. para a1-ceDSWiento de •olvezate, bcalba 
do•ificadora para alimeatac16D coutiDua a la bateria de cinco 
exeraccore• o alcema~in-nt:e un taaque el8911do para 
aliamltaci6n par graYada.d.. tncluye un •iat- para la 
recuperaci6n de aolvente• -edtante vapor. un condeDudor y un 
•ub-eafriado;r;. 
Sia~ M o r: .. trad.&l da Mt&aat:o., C"llp.Ulato por· doa 
~ •l:.tmentadorea d9 al:Z&C1;0, ~ 9¥8PO:nd0r cs. pelienla 
da•cendeate, •i•t ..... ~cale!anci6a·, aiatw. de YaCio •di.ante 
eyeeeor-(ccm isMliealdor:de,vado) y •i•tema-de bmlbeo de·agua 
.pua ooadwaci6n· de llOl.Tellte. 
CD1-. .. .S.CO~ ... ..-ct:oa, rel.laaada eon carb6n 
activado granular y en polvo, y un tanque aliment:ador CS• 
excracto. 

• C.U.lhga da a•••b», para la aeparaci6D de 161ido• en 
i6n. . ::C-c1a ~:l11oa, para di'-troa variablH ~ 110lienda. 

Mezw1ta eon fuente de ealor incluido de u•o 1116.1.t:lple . 
.. tda para realizar •ec:ado de materi.&1 h1i!Mdo. 
Co1aaa 4• .,,•to, equipada con mail&let"rea de mercurio para 
raaJisar pnebu uperi.ma.tal•• de caldaa de preai611 y otn.• 
•D colu••• ampaeacta•. 

• Ta1le:r ree6aU., equipada eon sol.dadura arco y axi-acetileno. 
y bar.nnd.ent:a• neeesaria9 para realizar mantenimieuto y 
reparacicmea. 

SQUDa&iDlO DS DQDiftl& 

8 Equipos de computaci6n 
4 lmpre•ora• Bp1on 
1 Impre•ora La•er 
1 Squipo de l'ax 
1 Modem 
1 rotocopiadora xerox 
1 ••oaner L090itecb 
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•arR encarar ef icientemeute la realizaci.6n de · los ~erentu 
proyecto•, •l PAGQ. cuenta con personal. t6c:nico llUl.tidiscipli.nario, 
t111choa de •llos con tcmaaci6n d• pre y poat-grado en univeraid8de• 
y ceptroe de inve•tigaci6n internacioa.alea. Aaiaiamo para lu 
tareas de apoyo a la producci6n y administn.ci6D cuent.a can 
personal calificado y de esperieDcia en el caapo. 

CALIFI~C& 

LU . 
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E111NOBIOS SA.. 

RESUllEN DEL PRCYECTO DE INVERSION 

1. PresentaciOn: 

Ethno~ios S. A es una empresa dedicada al descubrimiento y desarrono de nuevos productos 
farmaceuticos derivados de plantas bolivianas con antecedentes de uso medicinal. Para esto se 
combinan. de manera rigurosa. disciplinas coma la Etnobotanica (estudio de los usos de las plantas 
medicinales por las cUturas nativas) con actualizadas tecnologias derivadas de la Oulmica de 
productos naturales de plantas (Fdoquimica). Biologia y Medicina Cientffk:a. 

Con el propOsito de identificar productos con potencial terapeutico de manera mis r.ipida y menos 
costosa. se estudian plantas con antecedentes de uso en humanos lo que determina su efectividad y 
seguridad y, por tanto. su potencial econ6mico para su incorporaci6n en la insdustria farrnaceutica. 

Hasta hoy Ethnobios ha concentrado sus actividades en la prospecciOn y aniilisis def mercado y las 
posibilidades de le ejecuciOn de la investigaci6n y obtenciOn de componentes activos de origen 
natural para la e"portaci6n. Asimismo, ha iniciado y desarrollado conexiones. asociaciones y 
negociaciones cor diversos organismos intemacionales. universidades. empresas locales y extranjeras 
para asegurar una Optima futura e;ecucK>n de su plan de operaciones. 

Para realizar lo anterior Ethnobios ha iniciado su actividad con un capital que est.a siendo registrado 
en Sus 20.000. el mismo que. dada la nalu'aleza de las tareas tecnicas iniciales, ha sido consignado 
especialmente a gastos de funcionamiento entre los que se cuenta el proceso formalizaciOn de la 
constituciOn de la empresa y los pasos legales para la obtenciOn de la Personeria Juridica que se 
encuentra actualmente en trimite. El capital operacional se encuentra en proceso de financiamiento 
y negociaciOn. 

2. Antecedentes: 

El desarrono econ6mico ) :iOCial de los palses incluye necesariamente un proceso je 
crecimiento basado en las exportaciones sin afectar al ecosistema y el futuro de los recursos 
primarios o naturales (Desarrollo Sostenible). 

La exportaci6n de prochictos derivados de los recursos naturales solo es posible si a estos se 
i11corpora un alto valor agregado habitualmente basado en la aplicaci6n tecno16gica. 

Ante la disminuci6n de los requerimienlos mundlales para los productos de exportaci6n 
tradicional (minerales y gas) y los no tradicionales de escaso valor agregacto (productos 
agricolas). se hace necesario generar productos exportables que adquieran competencia en 
el mercado mundial en base al aprOlleChamiento de ventajas cornparativas y cornpetitivas 
evidentes. 

En Bolivic: son pocos los productos o rubros con estas caracterfsticas; tal vez los mas 
relevantes sean los derivados de los camilidos andinos y las plantas econ6mcas y, entre 
estas. las de tipo rnedicamentoso, dado el conocimiento que se tiene sobre ellas 
(Etnomedicina) y la gran Mega-Biodiversidad (5 pisas ecol6gicos) con que se cuenta. 

En la actualidad existen amplios requeJimientos de la industria farrnaceutica mundial para 
generar nuevos medicamentos con mayor actividad terapeutica en antiguas y nuevas 
enferrnedades 

Existe una importante conierr.e. en las farmaceuticas y en los consumidores. que tiende a la 



uti:izacion de produclos de origen natural Un alto porcentaje de los farmacos de uso actual 
provienen de planras 

Existen fuertes evidencias que muestran que la conservac16n del ecos1s1ema y la t>1od1versidad 
pueden ~r rentables y un buen negocio pa~a los paises en de:;arrol:o mediante la adecuada 
explotac16n-exportac16n de las plantas de valor econ6mrc:o P.n especial las med1camentosas 

Bohvia sufre en la actualidad una fuerte presi6n social para la obtenc16n de dh.153s por 
exportacion que permita sustitu1r !os ingresos por el cu!tivo de la coca 

J. Oportunidades de Mercado 

Rec1entes avances en tecnicas de bioensayos farmacol6gicos y en procesos de elucidacion de 
estructuras quimicas han inclucido a las companias tarmaceuticas a hacer otra vez un uso efectivo 
del material crudo proveniente de diferentes formas de vida natural 

En la actualidad. alrededor de 200 firmas farmaceuticas e institutos cientificos estar. empenados en 
la investigaci6n y desarrollo de proctuctos naturales 

Otro factor que se destaca es el hecho de que Ultimamente la inclustria tarmaceutica encara presiones 
de los gob1emos para regular el precio de las drogas de prescripci6n desalentando. a la vez. el 
desarrollo de tarmacos que no tengan nuevos beneficios terapi!uticos. En anos recientes. alrededor 
del 58% de las medicamentos nuevos tueron drogas "Me too• basadas en estructuras quimicas ya 
conocidas sin efectos terapeUticos novedosos. 

Entre los elementos de regulacion gubernamental. se induye la creacion de incentivo::. para invertir 
cada vez mas en investigacion y desarrollo (I- 0). Este gasto a nivel global es en la actualidad de 20 
billones de d61ares anuales con importante tenclencia al crecimiento 

Por otra parte. ya en 1985 se estimaba que el valor de las farmacos en el mercadomundial era de 90 
b~lones de d61ares de las cuales 43 balones provenian de las plantas medicinales. generando una 
fuerte depenclencia. par parte de! norte. de la producci6n-exportaci6n del Tercer Mundo (UNCTAD­
GATI). 

Ethnob1os esta en una perfecta posicion para aprovechar P.ste mercado de I · D en farmacus de 
continua expansion. Es impartan!e hacer notar que Ethnobios no pretende competir con la mdustria 
farrnaceutica. sino par et contrario proveer a las companias sus insumos esenciales las servicios en 
investigaci6n y las compuestos activos dP. plantas medicinales provenientes de nue:;tra biodiversidad 
Estimamos que nuestras ventajas comparativas y otras de tipo competitivo. dadas por el acceso al 
conocimiento y a la materia prima (de coleccion o cultivo). las facilidades en investigaci6n y lo:-; 
novedosos proced1mientos para seteccion. penniten constituirnos en una fuente de oportunidades de 
descubrimientos de co -:ipuestos activos aislados bien dirigidos y confiabales 

4. Ethnobios y sus procesos de descubrimiento: 

A fin dP. orier.!ar rigurosamente sus hallazgos, Ethnobios empieza sus procesos con materiales 
v::getales probados. Los datos sobre el uso de plantas medicamentosas generados por las culturas 
nativas. son rerogidos a traves de una red de e'nobotanicos y prospectores en biodiversidad 
Despue'i de 1a inventariacion e id13r.tificaci6n de las plantas medicinales realizadas par expertos 
taxonom1stas. Ethnobios aplica un sofisticado sistema de analisis Las plantas. objeto del estudio. son 
confrontadas con una base de datos sabre plantas medicamentosas det resto del mundo y cuando 
encuentra un proctucto natural que es usado para similares prop6sitos medicinales en hasta tres 
culturas diferentes. inicia una extensa b1lsqueda de literatura en orocura de medir me1or el potencial 
det mismo como un factor de desarrollo. Si la pianta concuerda con los crlterios de Ethnobios --esto 
es: si su ob1etivo terapeutico ha reportado una reversion visible de las sintomas. s1 los modetos 
preclinicos son aprovechables. y si el mercado patencial esta insufic1entemente atendi<1o par los 
tratam1entos disponibles-· Ethnobios somete la planta a su Com1te C1entilico Un grupo 
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interd1sc1phnario c!a expertos nacionales e intemacio031es que trabajan con la compania. mic1an el 
trabajo prionzando las piantas y disenando la ruta critica de investigacion de laboratorio. ampliando 
el estudio. Este grupo de cientificos consiste de 5 consultores extemos. en~bezado por botanicos· 
economistas y bi61ogvs y siete miembros bolivianos. entre los que se cuentan antropOlogos. 
sociOlogos. fitoquimicos. bi61ogos y medicos. 

5. Selecci6n de la Actividad ,.,edicinal. 

a La ~jecucion de Pruebas Qinicas Preliminares (PCP) es una estrateg•ii umcamente 
desarrollada par Ethnobios y se basa en la utilizacion previa de los productos en humanos por 
parte de la Medicina Tradicional Nativa d1Jrante siglos. de manera aceptada y sm efectos 
indeseables En este proceso las plantas de gran prioridad son probadas en humanos en 
protocolos ctinicos rigurosos aplicados por Medicos Cientificos y Tradicionales durante un 
corto periodo de investigacion para definir la existencia de componentes farmacol6gicamente 
activos. Este programa genera invaluables datos. los cuales pueclen ser usados para dirigir 
amplias investigaciones en plantas promisorias. 

b El Departamento de Productos Ouimicos Naturales de Ethnobios es responsable de la 
aplicaci6n de tecnologia avanzada para para fraccionar el material vegetal. la produccion 
de los <:xtractos y el aislamiento de los componentes responsables de la actividad 
medicamentosa. 

c El Departamento de Biologia define los mecanismos de la actividad biol6gica. selecciona los 
componentes y confirma su mecanismo de accion contra el agente especi!ico de la 
entermedad 

d. Los principios activos detectados y aislados son utilizados en pruebas preliminares para 
confirmar Slf eficacia en animales experimentales (Departamento de Farmacologia}. 

e Los componentes aislados son sometidos a pruebas clinicas finales previa conversion def 
producto a forma farmaceutica 

6. Desarrollo de los Productos y su Estrategia de Mercado 

Ethnobios no se encuentra en competencia con las compa"ias farmaceuticas. sino que provee a 
estas de Servicios esenciales. desarrollando Ires principales direcciones de Colaboracion con la 
industria farmaceutica intemacional: 

Ejecuci6n y Venta de Servicieis: 
Ethnob1os ofrecera sus investigaciones. su experiencia y sus potenciales capac1dades de 
de:.cubrimiento de nuevas estructuras quimicas basadas en material vegetal al mercado farmaceutico 
intemacional de lnvestigacion y Desarrollo (I + D) 

Las compa"ias farmaceuticas ahorraran considerables montos de dinero y tiempo comprando estos 
servicios de Ethnobios antes que conducienclo sus propias investigaciones. Ademas. todos estos 
servicios pueden ser realizados segun los protocolos especificos de cualquier compa"ia 
farmaceutica Ethnobios ofrecera estos servicios a cambio de una apropiada remuneraci6n. pago 
adelantado. intercambio de conocimientos y futuras regalias garantizadas. 

2 lnvestigaci6n Propia 
Grac1as a su red de investigadores de campo y a su equipo de consultores internacionales. Ethnobios 
posee un valioso inventario de plantas medicinales de gran poter,,.~;a1 para ser desarr011odas a traves 
de un 1nnovado· metodu de seleccion 

El producto final. los componentes activos aislados con definidos mecamsmos de activ1dad. podran 
ser patentados y luego ofrecidos a companias farmaceuticas internacionales para su venta o para 
suscribir acuerdos de riesgo compartido Un "ac:erto" puede significar muchos millones de dOlar>?S 
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3. Alianzas Estrati!gicas: 
Mecliante un anatisis de r.iercadeo. Ethnobios identificara a las corporaciones tarmaceuticas que se 
encuentran desarrollando productos para ciertas enfermedades que se hallan consideradas dentro de 
los objetivos de investigacion de Ethnobios. A esas firrnas se puede ofrecer la primera oportunidad de 
negociacion. lo que significara que una vez que Ethnobios se encuentre trabajando en un area que 
sea del interes de estas compa"ias y se halle dentro de su campo de investigacion. a ellas se 
ofrecera la primera oportunidad de negociar un acuerdo con Ethnobios a cambio de un pago 
adelantado a Ethnobios por tal alianza estrati!gica. 

4 Estrategia de "nada se pierde": 
Las plantas con probada actividad terapeutica pero en las cuales no se logr6 este efecto con los 
compuestos aislados. seran sometidas a extracci6n total para desarrollar procluctos farmaceuticos 
herbolarios. Estos productos pueclen ser ofrecidos como material crudo para la industria o desarollados 
para un mercado independiente. Para esta propuesta. Ethnobios se ha asociado con PROMENAT y 
ALEPH empresas declicadas a este rubro. 

7. Ethnobios y el Desarrollo Sostenible: 

Ethnobios esta fuertemente comprometido con la conservacion de los recurses botanicos de Bolivia 
y con el conocimiento tradicional de su pueblo. Puesto que Ethnobios trabaja sobre la base del 
conocimiento de las etnias indlgenas. es que se consideran a estos grupos como verdaderos 
asociados, mas alla de simples "fuentes de informacion·. Mas aun, Ethnobios reconoce que cualquier 
proyecto de investigacion y desarrollo basado en los recursos del bosque tr6pico debera ser 
conducido en una manera etica y ecologicamente sostenible ya sea a su modalidad de colecta simple 
o de cultivo. Ethnobios esta convenciclo de que la mejor manera de conservar la riqueza de la 
diversidad biol6gica y cultural de Bolivia no es asilandola. sino haciendola economicamente viable 
y, por tanto, elevando su capacidad para defenderse por si misrna de la destruccion. 

8. Beneficios para Bolivia: 

a) Exportaci6n de valiosos y renovables productos sin agotamiento de los recursos naturales 

b) Creaci6n de empleo en diferantes rubros: cientificos. tecnicos. productores agricolas. 
colectores. pueblos indigenas. etc. 

c) lncremento del ingreso de productores y colectores del material vegetal crudo. en una primera 
fase, y posterormente a traves de la transterencia tecno16gica a los mismos para la 
elaboraci6n de rnateriales con agregaci6n tecnol6gica (produccion de liofdizados. extractos 
simples. etc.). 

d) Desarrollo de la capacidad y estructura cient!fica en el campo de la investigacion de 
productos naturales asi como de la capacitaci6n de recurses humanos para la colecta y 
taxonomia etnobotanica. 

e) Activacion de la industria farmaceutica nacional hacia el campo de los productos herbolarios. 

9. Inversion: 

La inversion buscada por Ethnobios es de 42 millones de d61ares, que serviran para la construccion 
de una moderna estructura de investigaci6n-producci6n y cuatro a"os de Presupuesto Operacional 
Para esto. Ethnob1os esta en proceso de negociaci6n con algunos grupos de inversionistas en el rubro 
a nivel institucional. Los gastos de inversi6n y de operaciones se muestran en un flujo de caja qu~ 
acompa"a anexo a ~ste documento. 
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10. Riesgo: 

No obstante que la industria farmaceutica es un negocio de "alto riesgo-alto retomo·.1a estrategia de 
Ethnobios consiste en procurar el maximo retomo minimizando riesgos Esto se Hevara a cabo 
apuntando hacia el descubrimiento de prospectos fannaceuticcs y no de productos farmaceuticos 
Estos Ultimas requieren inversiones del orden de los 200 millones de d61ares en varies cmos 
aprobaciones en organismos intemacionales. etc. Apuntando a la venta de: material crudo. extractos 
vegetates. servicios de investigaciOn y compuestos activos. a la industria farmaceutica o desarrollando 
el mercado de prociuctos herbolarios y aliaruas estrategicas es definitivamente factible que 1...1 ar.terior 
represente una oponunidad de negocios sumamente lucrativos. 



NABANDINA 
CODE 

9.04.01.00.00 
9.04.02.00.00 
9.06.00.00.00 
9.09.03.00.00 

9.10.02.00.00 

33.01.01.02.00 
33.01.01.04.00 
33.01.01.06.00 
33.01.01.07.00 
33.01.01.08.00 
33.01.01.99.00 
33.01.89.00 00 

33.04.00.00.00 
33.06.02.QO.OO 
9.10.04.00.00 

9.10.05.00.00 

33.01.01.03.00 
33.01.90.00.00 

GREAT TOTAL 

• Seeds imports 

BOLIVIAN IMPORTS OF ESSENTIAL OILS, 
SPICES, MEDICINAL PLANTS AND RELATED PRODUCTS 

QUANTITY (KG.) 
PRODUCT 

1989 1990 1991 1992 1993 1989 1990 
PIMIENTA (Pepper) 14,757 38,187 84,454 :~t;.880 36,596 41,662 38,635 

CAPSICUM (Chilll!es) 93,686 62,755 861 675 1,564 26,614 19,255 

CANELA (Cinnamon) 149,799 117, 147 285,939 .,1,080 52,580 371,873 143,037 

COMINO (Cumin) 156,076 35,578 115,053 328,458
8 

313,869' 120,221 31,377 

LOURO (Laurel) 30,008 65 . . . 11,780 67 

ANIS (Ess.Oil) . 87 5,105 . . 24 1,616 

CEDRON (E.O.Lemongrass) 58 . . . . 57,1 . 
EUCAL YPTO (E.O.Eucalyptus) . . 501 26 . 3 . 
BERGAMOTA (E.O.Bergamot) 49 . 60 . 1,853 . 
LIMON (E.O.Lemon) 4,327 3,199 4,757 6,865 3,302 43,607 36,005 

OUTROS (E.0. others) 21,184 42,282 59,6~9 26,499 90,812 153,725 337,718 

OUTROS (E.O. others) 23,577 ~98 208,.?63 . . 47,250 145,229 

PERFUMERY/MIXED E.O. 76,762 ea,456 92,896 242,821 186,961 308, 114 409,080 

MEDICINAL E.O. 9,663 . 5,047 . . 23,964 . 
GINGER . 780 . 228 26 . 681 

CUP.l':UMA . 308 . . . . 138 

CITRUS OILS . . 421 432 1,381 . . 
DETERPENED ESS.OILS . . . 31 031' 16300 . . 

579,946 369,220 860,928 711,8l: ! 703,191 1,149,364 1,162,838 

Sources: Direccil>n Comercio Exterior - lnstituto Nacional de Estadlstica (INE - La Paz) 

VALUE (US$) 
FOB 

1991 1992 
68,366 10,200 

2,123 1,893 
152,050 87,538 
122,196 247,368 

. . 
6,818 . 
. . 

808 793 
. 1,290 

38,392 52,«6 
269,so·i 216,614 

517,100 . 
546,984 739,487 

21,876 . 
. 877 
. . 
4,469 4,784 
. 40655 

1,750,687 1,403,725 

1993 
49,674 

6,726 
87,439 

285,889 
. 
. 
. 
. 
. 

42,274 
381,279 

. 
1,203,335 

. 
97 

. 
6,122 

«.831 

2,107,466 

> 
:I 
:I 
Al 
IC 

0-

1994 
n.a. 

n.a. 

n.a. 

n.a. 

n.a . 
n.a . 
n.a . 

n.a . 

n.a . 

n.a. 
n.a. 

n.a . 

n.a. 

n.a . 

n.a . 

n.a . 

n.a . 

n.a . 

. 

I 

I 

I 



BOU\JA ~ _l_>lf ARM_~_f ELT lf.-\_L _~ABOR.\ JORI_ ES 

(\1\!d1c111al pl_ams - Essential c.nlsJ 

Laboratonos I !\Tl 
Calle Socabaya Ne 242. P 0 Box 1421. La Paz 
Tel (591-2) 366171 - rax (591-2) 3910J5 
Manager Dieter Schilh11g 
Production under license of several essential drugs.essential oils 

2 Laboratonos ALFA 
Plaza Ly um No 115. P 0 Box 1588. La Paz 
Tel (591-2) 354207 
Manager Juan Jose Ferrer 
Bag-teas with med1cmal herbs 

3 Proyecto de Medicma ~at1va (PROl\11:.NA T) 
Calle 3 No. 116. Bolognia. PO. Box 14251. La Paz 
Manager Rolando Mondaca de L B 
Dosage-form of several remedies (traditional pharmacopeia) 
~asal solutions, aromatic and medicinal mfus,ons, expectorant svrups. antarheLtmatic 
balsams 

Fabnca GLOBO Ltda 
Calle \.1ercado l\o 945. P 0 Box 2231. La Paz 
Tel (591-2) 369949 
Manager Miguel Tobia 
Soaps and shampoo - Essential oils-based 

5 Laboratonos F ARCOS!IFC 
Calle Tumusla No S-291. P.O. Box 3458, Cochabamba 
Tel (591-42) 49209 - Fax (591-42) 49209 
Manager: Orlando Prudencio Velasco 
Resp1ratory-inhalants/eucalyptol and catral based remedies 

6 l.aboratonos VALENCIA 
P 0 Box 3171. Qu1llacollo. Cochabamba 
Tel (591-42)60265 
Manager Alejandro Valencia 
Phvtopharmaceuucal products 

7 Qu1m1ca Industrial Santa Cruz 
Calle Rene Moreno !\o 184. P 0 Box rnoJ. Santa Crui' 
Manager Fredd\· Fiorilo Guevara 
Disinfectants. ffvg1enc products - l'.sscnt1al oils-based 
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Annex 8 

l4LIFABOL 
ASOCIACION DE L.ABORATORIOS INDUSTRIALES FARMACEUTICOS DE BOLIVIA 

Ca•ill• 9747 
T•ll. 364271 
f••· 36494& 
l 1 l'•I · 8ohVi• 

La Paz, 12 de abril de 1.995 

""ALIFABOL"" 006/95 

Al senor Dr. 
Dn. Henri A. Dadoun 
PRINCIPAL CONSULTOR TECNICO 
INOOSTRIALIZACION DE PLANTAS MEDICIHALES 
Y AROHATICAS 
ORGANIZACION DE NACIONES UNIDAS PARA EL 
DKSARROLO INOOSTRIAL 
Preeente 

Distinguido doctor Dadoun: 

Luego de la gentil visit~ que realize usted el dia de 
ayer a las oficinae de la Asociacion de Laboratorioe 
Industrialee Farmaceuticos de Bolivia "ALIFABOL" en la 
que tuvimos la oportunidad de efectuar un amplio y 
fructifero intercambio de ideas sobre la poeibilidad de 
iniciar un estudio que nos permita determir.ar el tipo de 
plantae medicinalee y aromaticaa cuyo cultivo eeria de 
gran benef icio para la poblacion boliviana en general y 
muy particularmente para la Industria Farmaceutica de 
nuestro pais, me permit? reiterar a usted mediante la 
presente nota, tenga la amabilidad de transmitir a la 
Organizacion de las Naciones Unidas para el Desarrollo 
Industrial nuest~o mayor interes en que ese Organiemo 
Mundial pueda en un futuro muy proximo encomendarle est& 
tarea para establecer un perfil que nos permita contar 
con datos eobre pcsible produccion, mercado interno y 
externo de las plantas mas ind).cadas para au cultivo y 
aprovechamiento tecnico y cientifico en las dietintae 
areas geograficae y climatol6gicae de nueetra amplia 
geografia. 

Edit. Ciml'a N1elon•I d• Com.,relo 
Pl•o 13 or. 1303 
Al{. Meal. S1nt1 Cruz 
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ALIFABOL 
ASOCIACION DE LABORATORIOS INDUSTRIALES FARMACEUTICOS DE BOLIVIA 

C•till• 87•7 
Telf. 36•271 
F••· 36'946 
L• ,. .. · Boltvi• 

Consideramoe que esta contribuci0n que pudiera 
brindarnos. constituiria un gran paso para el desarrollo 
de nuestra industria y un aporte significativo para el 
bienestar del pueblo boliviano en general. 

A la eapera de eue gratas noticias y con la certeza de 
que nuestra solicitud sera atendida favorablemente, 
aprovecho la oportunidad para reiterarle los sentimientos 
de mi consideracion mas distinguida. 

Atentamente, 

Dr. Luis Rivera Cortes 
GKRENTE EJECUTIVO 

mjv. 
c.c. Sr. Jorge Gonzalez Roda 

Director en Bolivia 
Organizacion de Naciones Unidae para 
el Desarrollo Industrial 

Ealf. Cim••• Nacl:>nal O• Comerc:lo 
PllO 13 of. 1303 
Av. Meal. Santa Cruz 



68 

ANNEX 09 

OPTIMAL CULTIVATION METHODS FOR THE SELECTED PLAr-..'TS 

The detailed agronomic techniques. post harvesting practices and technological 

information concerning the following plants are given in this annex: 

01. BLACK PEPPER 

02. GINGER 
03. CHILLIES/PAPRIKA 

04. TURMERIC 
05. Ml'\I (Herb) 

06. OREGANO (Herb) 

07 SAGE (Herb) 

08. BASIL(Herb) 

09. CHAMOMILE 
IO. PATCHOULI 
11. CITR0~1ELLA 

12. LEMON GRASS 

13. JAPAN MINT 
14. VETIVER 
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01. PEPPER 

Piper nig111m (Piperaceae) 

(part used: fruits) 

I) Soil and Climate. 

Soil: well drained: good fertility: high organic matter content: pH 6-7: soils with acidic pH 

should be corrected 

Climate: Temperature: 25° to 40°C 

Altitude: less than 500m. 

Humidity:over 80%. Rainfall:over 2,500 -/year.well distributed during 8 to IO months. 

The <rOJ' IS ~d !ugh lempcraiurcs Ind hcawy mnfalls 

Wa1<Tlug111g must be ••oidcd 

2) Cultivation 

The crop is grown up on supports (Bamboos; Trees such as Glyricidia or Erythrina.) 

which provide also a partial shade. Pruning is often necessary. 

- Eradication of weeds. 

- Correct drainage to avoid fungal infection by Fusarium sp. 

Selection of good crop: Balamcotu. Lampong ......... which could secure good yields and 

resistance to soil born diseases. Essential oil and piperine contents should be monitored 

during growing. 

Plants should be hermaphrodite. 

Pepper is planted as rooted cuttings. Cuttings are only taken from the vertical climbing 

shoots (7 node terminal shoot) from plants less than two years old. 

- Plant spacing :- 2 x 2.5 m/rows each way 

- 2,000 plants/ha 

When drainage is poor. pepper should be grown on mounds spaced 2.5 x 2.5m. 

Planting at the bL..)nning of the rainy season. 

To establish large and strong plants. plants should not be allowed to fruit in the first two 

years. 

Weeding - Before planting and after crop establishment. 

Manually or by systemic-non residual herbicide (Gramoxone. Glyphosat~). 
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3) Fertilizers. 

Organic manures and anificial f enilizers. 

When necessary apply per year. during three years. 

N225 KglhaMg020Kg/ha 

P :0. 30Kg/haCa060- l OOKg/ha 

K:0200Kg/ha 

Timing of appli\°:ations depends on crop and rainfall patterns. 

4) Harvesting. 

Two years after planting. 

Berries could be harvested 6-8 months after flowering. 

One or two harvests per year. 

Time of harvesting different for black and white pepper. 

• Black pepper is obtained by harvE"sting mature green berries. 

• White pepper is obtained by harvesting fully mature red berries. 

5) Yields/Ha /year 

First year: 2,000-4,000 r..,;.,,. (for a three years old plantation). High yield variety crops offer 

l 0,000-12,000 .... ,.,,.. Ii plant management and nutrition is poor, yields decrease to 2,000-1.000 

6) Pests and Diseases 

"l'hytophtera polmivora·: "Fusarium sp" and "Sclerotium ro/fsii ". causes fungal diseases 

(roots rot and wilts). 

Use of copper fungicides; bordeaux mixture; 

Ridomtl - 1,Sg/I. is efficient against these diseases. 



J) Soils and Climate. 

71 

02. GINGER 

Zin~iber ~(ficinale (Zingiberaceae) 

(part used: rhizome) 

Fertile and well drained soils: pH 6-6.5: acidic pH <6. should be corrected. 

Weeding and mulching before planting (Glyph~1sate). 

Waterlogging should be avoided. 

Temperature - range: 25 - 32°C. 

Altitude up to I .500 m. 

Rainfall: 1.000 to 2.000 mm. during the growing season. 

2) Cultivation. 

Selection of correct cultivar. Oil content should be monitored before developing 

commercial plantings. 

Propagation by portions of rhizomes (setts) of 2.5 cm long. 

Select only rhizomes without any sign of fungal contamination. Contan1inated rhizomes 

could be used after dipping for 30 minutes in a solution of 0.1 % Macozeb. Drying before 

storage. After germination. shoots will start to appear above ground after I 0-15 days a'lrl 

continue to appear over a 4-8 week period. 

Planting: close spacing Setts are planted in rows 25 x 25 cm apart with spacing in the 

rows at 15-30 cm. Plant population: 130,000-150.000/ha. 

3) Fertilizers. 

Organic mulches, manures (20-50T/111) before planting. 

Sugar canes wastes: I 20T/.... Leaf analy~is can be used to monitor crop nutrition and 

determine fertilizer requirements. Generally. in soils with normal fertility it should be 

used a rmxture of 

- superfosphate:375 KJf ... ; 



- ammonium sulphate:JOO ... I .. : 

- muriate of potash:2soa:•1 ... . 

Another ierrilizer. named "ginger mixture" can be used. 

Nitrogen complement (50 ... 1 .. ) would improve the yields. 

Mulching with dried green leaves (2011 .. ). during planting increases the yields. 

4) Weed Control. 

Perennial grass weeds can affect considerably the yields. A thick surf ace mulch (I Ocm) will 

minimize weed problems. Weed control by: 

- Mulching: 

- Herbicides= Linuron (I.Sita/ .. ): Diuron (4.5i.:at .. ). 

Weed control after crop germination: Monolinuron (l-2"-/..): Pentamethalin (l-1.5"-I .. ). 

5) Pests and Diseases. 

Pythium sp: Fusarium sp.: Sclerotium rolfsii causes roots-rot. 

Bacterial wilts and nematodes can result in significant crop losses. 

First harvest 8-9 months after planting. at full maturity. 

Time of harvesting depends on the type of product required and should be determined by 

local experimentation (determinations of fiber content, essential oil content ... ). 

7) Y1dds/Ha 

The average yield of fresh green rhizomes varies between 7 and JOT/.,.. 

The exotic type "Rio de Janeiro" gives 36T/._ of green matter (S.8
1
/.,. of dry ginger). 

The China-type yield 2.TI.,. of dry ginger. 
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8) Processing 

Fresh ginger: harvested rhizomes are washed and then air-dried in the shade for 1-2 days. 

at l 3-I 5°C and a humidity content of 65% 

Dry ginger: fresh rhizomes are sun-dried to 6-10010 residual moisture content Rhizomes 

are prepared for drying as partially or clean peeled. or unpeeled. Peeling is not 

recommended when dry ginger is marketed for essential oil or oleoresine exponation. 

Ginger oil: oleoresin. High-added value products. Essential oil yields: 2-2.5% to 1.5-3% 

depending on origin and distillation process. Ginger oleoresin is obtained by organic 

solvent extraction. 

9) Minimun Scale Operation 

- For oleoresin extraction: one ton of fresh ginger per batch. 200T ons could be processed per 

year, to produce 15-20 tons of oleoresin. 

- For essential oil production: 250 kg per batch. Distillation time 8 hours at low pressure, 

5 kg of oil would be obtained per distillation. 

03. CAPSICUMS/CHILLIES/PAPRIKA 

Capsicum annuum: C chinens1:: C fmtescens (Solanaceae) 

(part used: fruits) 

I) Soils and Climate. 

Loam type soils are preferred with good draining. Water logging should be avoided. 

pH 6-6.5. 

Temperature range l 5°-J2°C. Temperatures over 35°(' reduce the fruit size. 

lhinfall 600-1,250 mm per year. Heavy rainfall reduces or stop fruit set. 

/, 1 citude: up to 2,000 m in the tropics. 

2) Cultivation. 

The site should be ploughed derply and cultivated The crop will respond to the 

application of organic manL1re which improve soil drainage. If drainage is poor, the crop 
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should be grown on low ridges For large scale cultivation. rotation wtth cereals will 

prevent pest build-up and offer excellent potential for effective ..:hemical weed control. 

Propagation by seed in nursery 1 kg of seeds. sown in 1OO-l50m= of nursery beds should 

provide sufficient transplant for 1 ha. For crops direct drilled in the field. seed at 3-5 4 /h 

and thin to final stand after germination Seeds should be dressed with a f ungic1de prior 

to sowing 

Planting: 7 .000-150.000,i-/ .... Spacing 50- l 50cm between rows and 20- lOOcm between 

plants within the row. 

3) Fertilizers. 

Large application of manure should be made where possible. 

Application of NK fertilizers. 

4) Harvesting. 

First harvest 3.5 and 4 months after sowing. Some cultivars take a little longer to reach 

maturity The fruits are harvested when ripe and fully coloured. 

5) Yieldsffil! 

Yields of chillies vary considerably according to the cultivar grown. soil. climate and the 

inputs. Under rainfed conditions (l,OOOmm) a good average yield of fresh fruit is about 

2. 51 ""/11a (0.6-0.s~-1. of dried fruit). 

Paprika cultivars are raised in an identical manner to chillies, but final plant spacings are 

usually greater. Yields of about 8.5100
/.,. of fresh paprika (2.81

'"'/ ... of dried paprika) are 

obtainable. 

6) Proces~i.n.g 

Dned chillies: must contain less than l 0% humidity after drying; drying in the sun 

during 3 to 15 days Between 25-35 Kg of dried chillie is obtained from 1 OOKg fresh 

fruit After drying. the chillies should be sorted and any discoloured and split fruits 

discarded Storing in the shade. preferably in air-tight containers. 
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Ground chillies: humidity should not exceed 6-7%. Overheatmg during grinding should 

be avoided. Store in air-tight containers. 

Preparation of paprika: paprika is evaluated for quality on its appearance and colour 

strength. The better appearance is obtained by grinding the pericarps alone. added with 

about I 0% of dried seeds. The ground product is rehydrated to 12% moisture content 

prior to storage. 

- Capsicums Oleoresins : obtained by percolation of dried fruits (less than 6% humidity) 

with an organic solvent (acetone, dichloroethylene). After stripping of the solvent the 

oleoresin is obtained as a dark coloured viscous oil (0.7°/o capsaicin content). Many 

variants in processing of capsicum are used to obtain several kinds of pungency and 

colour. 

l) Soils and Climate. 

04. TURMERIC 

Curcuma /onga (Zingiberaceae) 

(part used: rhizome) 

Turmeric thrives in a hot, moist climate. A rich, well-drained loam is better. Water 

logging should be avoided. 

Gravelly or sandy soils unpreferred. 

Rainfall l ,000-2,000mm per year. 

Altitude: up to I ,200m. 

2) Cultivation. 

The choice of the cultivar to be grown is of considerable imponance as thi~ will influence 

yields and intrinsic quality characteristics. Four main types of turmeric are recognized in 

international trade: 

- Madras turmeric (from India), curcumin content: 3.5%. 

- Allepey turmeric (India), curcumin content: 6.5%. 

- West Indian turmeric (Haiti, Peru, Jamaica), yellow-bm~ color. 

- Chinese turmeric (China), curcumin content less than: 3%. 

- Propagation: by planting the lateral rhizomes (fingers) after storing during 3 months. 
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- Harvesting: 9 months after planting. 

- Yield/ha: - 6.700-9,000..:•/h for rainfed crops. 

- 1-8"·! .. of dried tu1meric. 

3) Processing of the spice. 

Curing of rhizome by boiling in fresh water. 

Drying of the cured rhizome after cooling and draining. The dried rhizome would not 

contain more than 12% humidity. 

05 -08. AROMA TIC AND CULINARY HERBS 

Mentha piperiteae (mint) 

Oregt.ftum vu/gare (oregano) 

Salvia officinalis (sage) 

Ocimum basilicum (basil) 

MINT: (Mentha piperiteae ; M. spicala) 

These mints are mainly produced for their dry leaves as well as for their 

fresh leaves. 

l) Cultivation. 

Mint can be reproduced by rhizomes or by young rooted sprouts. 

The rhizomes of an old plantation are r~-planted in 5cm deep furrows. The re-planting 

of I ka of new culture could be done with U-1.5 tons of rhizomes. 

The young rooted sprouts ( 1 Ocm long) are re-planted with a density of about 92.000 

plants per hectare 

It is generally used composition KPN : 1/1.5/0.7 (K10 150 + P!O, 100 + N 70). 

Irrigation should be monitored taking into account the rainfall conditions of the country. 

• 
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3) Pests and Diseases. 

Puccinia menthae and venic:iliosis causes brown rust. 

Several nematodes attacks the rhizomes. When the attack is large. eradication of the 

cultures is recomme'1ded. 

4) Weeding 

Several herbicides are used before and after planting: Terbacile (800g/ha) is generally 

used. 

5) Harvesting and Yields 

Harvesting of the herb before flowering, 4 to 8 months after planting. 

Yields of 8 r-1. of fresh leaves (2r-1. of dried leaves) is common in several producing 

regions (Egypt. China, Morocco, France). 

The culture can be maintained for 2 to 4 years. 

OREGANO: (Oreganum vu/gore L. ) 

I) Soil and Climate. 

A light and well drained soil in a sunny position is preferred for cultivation. ThP· piant 

could be cultivated in warm regions and supports calcareous soils. 

2) Cultivation. 

The plant is propagated by seeds. The preparation of a nursery wi1h 30g seeds for 60mi 

is pref erred. This provides a field density of about 80,000 plants per hectare. 

The culture can be maintained for 3 to 4 years before replacement. 

Ground manure followed by fertilizer NPK \) 50/l 00/100) in several appli.:ations. 
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4) Weeding 

After plantation: 2,900'/.,,,. of Tebutame. 

Before spearing (2nd year culture): 800-/"" Terbacile. 

5) Diseases and Pests 

Very resistant. 

6) Harvesting and yields 

At flowering stage. 4 to 8 months after planting. 

Two cuttings per year. 

Average of 2-JT-/m of dried leaves. 

The culture can be maintained for 3 to 5 years. 

SAGE: (Salvia officinalis) 

Tree species have a commercial importance: S. officinalis ssp. major (Dalmatian sage); S. 
officina/is ssp. /avandulifolia (Spanish sage) and S. officina/is ssp. ltrilsba (Greek sage). 

1) Soil and C11mate. 

Soil: pH from 5.0 to 7.5. Well drained soils. 

Climate:: dry to rainy. Low sensitivity to warm climate. 

2) Cultivation. 

By sowing in a nursery (900g/100m1) or directly in the field (5 .. t._). This density provides 

an average of 50,000 plants per hectare. 

3) Fertilizers. 

Mixture of NPK ( 1001100/J 00) with organic manure rich in potassium and phosphorus, 

before sowing. 

4) Weeding 

Before spearing: 2,000-1111 of Chloridazone. 

Aft~r spearing: 2,600•/ ... of Chloridazone. 



79 

5) Pests and Diseases. 

Resistant 
Some diseases such as:Brown rust(Puccmia safriae) and Oidium (Oidi11m rcysiphoides) 

are signalled .. 

Specific pests: Phylloides attenuata and A rima mmginata. 

6) i:larvesting and Yields 

The leaves are used as culinary herb. 

Harvesting before flowering. 

Yields of 2Tf .. of dried leaves (without stems). 

Culture can be continued for five years and the first harvest could be done ? 2 to 14 

months after planring. 

BASIL: (Ocimum basilicum) 

I) Soil and Climate. 

Humus-rich soils~ well drained loam or sandy-loam soils. 

Water logging should be avoided. 

Temperate to warm and tropical climate. 

Annual cultures from seed. In nu?..:ery or by di'c.ct sowing in the fielci (4-5"'/.,. of S(;eds). 

Seedling are thinned or transplanted when they reach I 5cm high. 

Spacing 15 x 80cm each way. Several cuttiugs per year. 

3) Fertilizers. 

Before ploughing: P iOJKiO ( 100/l 00). 

At sowing: N (1 OO)N 

Growing period: N (60) 

Aftei cutting: N (60) 

Hig;1 water requ!rements. 
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4) Weedin~ 

Before spearing: 2.900~/.,. Tebutame. 

After spearing: 2,900~/"" Tebutame 

5) Harvesting and Yields 

First harvest before flowering.:2 months after planting. 

Two to three cuttings at 6-8 weeks intervals. 

Yields I .5-2.or1 ... of dried leaves including stems. These yields vary with the humidity 

content of the fresh herb. 

I) Soils and Climate 

09. CHAMOMILE 

Matricaria chamomi/la (Asteraceae) 

(part used: leaves and flowers) 

Chamomile can grow in any type of soils. 

pH near 7~ can support alkaline pH. 

Encountered as native in the Cochabamba region (Valle Aho). 

2) Cultivation. 

Propagation through seeds in nuro;;ery bed. About l kg seeds provide sufficient seedling 

to cover one hectare. 

Transplar.ting of the seedling after 6 weeks. Spacing 30 x 30cm. 

Weeding and hoeing 3-4 times a year. 

The flow~rs appear 6 months after sowing. The flowers are harvested at the fu!l bloom 

stage. Yield of 3,500-4,000"1! .. of fresh flowers is reached in India. which correspond 

approximately at I ,OOO-l ,500kg dried flowers per hectaie. 
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3) Fertilizers. 

Application of farmyard manure (20-25T/.,.) before plantation: 

Fertilizer NPK (80-40-20)/ha is optimum for good yields. 

4) Pests and Diseases 

Very few :ests and disease of this cfop have been observed. In case of attack by insects. 

spraying of flowers t>y Lindane 20%. 

5) Processing. 

Drying in the shade between 20-24°C. 

Storing in moist-free conditions 

The flowers are processed for use as tea bags or for essential oil extraction. Steam 

distillation under pressure (7-/ CftO') is used. Distillation time: 4h. 

Yield of oil vary from 0.3-1.3% and is influenced by the geographical loc<>tion. strain and 

by soil conditions. 

6) Uses 

Infusion used as a mild sedative and digestive. 

Flavouring agent in pastry and beverages. 

Therapeutic usP-s: antispasmodic, expectorant, carminative,anthelmintic: antibacterial and 

'imgicide activities. 

10. PATCHO.lllJ OIL 

Pogostemon paJchouli var. suavis Hook. 

(used for commercial) 

Obs: /'ogostemon hqnranus is not relevant for commercial uses 

Wide range of soils and climatic conditions. 

Well drained soils Fertiles soils with good rainfalls. 
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Temperature: 2t)-28°C and hl!miciity: 75%. 

Plants should be partially shaded. 

2) Propaeation. 

Vet!etative(J· in nursery or mist chanber .. By cutting. The cuttings constitute of 

developed branches with 2-3 leaves containing 4-5 nodes in lem~1. Application of 

growth hormone: Seradix B:. to the basal end of the cutting promotes early rooting. The 

cuttings take about 30-35 days for rooting m nursery. Aeration, partial shade and regular 

watering are essential for early rooting. 

The nursery is attacked by nematodes. Nematicides used: Carbofuran (2i)J.$/ .. at 3% 

active)~ Fensulfothion (150~1 ... at 5% active). 

Transplanting in the prepared land trealed by nematicide. The beds are irrigoted before 

transplanting. Transplanting in the shade obtained by interculture with coconut or 

glyciridia. Spacing 60 x 60cm. Irrigation every day for 3-4 days. After this, alternate 

day irrigation each I 0-15 days When the plant begin the erection, irrigation once in 

every 3 days is sufficient. 

- Manures and fertilizers. Rich soil is nP.cessary. Low fertility comp'!nsated by N (25.:•/.,.), 

P (50~1 ... ) and K (50la/111) in form of urea, supe~hosphates and potash muri::ite. 

3) Harvesting. 

First: 5 months after transplanting (foliage becomes pale green to light b1ownish~ and 

characteristic odor). 

Second: 3 months after the 1st harvest. Good yields and quality oil are obtained during 

the second harvest. 

Thinl: 3 months after the 2nd harvest. 

Plantation could be maintained for 3 years. 

4) Qntln~ 

The harvested material is spread out under shade during 3·6 days. 

Avoid fermentations. Good drying develor characteristic patchouli odor note. 



The quality of the drying influences the oder note and yield of essential oil. 

5) Pests and Diseases 

Root-knot and leaf blig · t are the two main diseases encountered in the cultivation of 

patchouli 

Meloido~J""e inco~nita 1s a nematode found in tropical region~- It causes •· ,"-'. 

formation. Knllt formation is controlled by ncmaticide or by crop rotatic-.1 with 

lemongrass or citronella. Nursery should o~ pre-treated by Carbofuran (20"'/ ... -. 3% active 

ingredient) or Fensu!fothion ( 150Ka/.,.. 5% active ingredient)_ 

Cerr:ospora sp. is a fungus which causes leaf blight The attack appt:ars one year after 

planting. : controllea by "Zineb", spraying once a month during two months. 

6) Distillation - Oil content 

Steam distillation is conducted under pressure ( 1.4 to 3.5"-f ""''). 

Distill;\tion duration 6-8 hours. Prolonged distillation affects the odor of the oiL Yield 

of oil 2.5 to 3.5% .. Yield of 2.5% is more rommon. 

7) Minimum scale 'lperation 

- 500kg still charge capacity. 

- Provides I 5kg of oil by charge - 9001cg r~r y~ar. 

- Dried leaf/ha = 2,000kg 

- Planting 1·equirements: 15ha. 

11. CITRONELLA 

(vmhopogon w1,.1:erionus (Java type, better quality) 

CymiJop(J~On nar /us (Ceylon type) 

I) Soils and Climate 

The plant grows 1mder .. arying soil conditious, but the sandy loam soil with abuncant 

organic matter is the most suitctble_ 

Soils pH between 5-8. pH around 6 is better. 
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It requires abundant moisture and sunshine for a good gr:,wth. Rainfall at about 200-

250cm. well spread over the year is ideal. Avoid water logging soils. 

2) Propagation. 

By root division at the begi.1ning of the rainy season. 

Spacing from 0.5 to Im each way. 

Periodic weeding is necessary during cultivation. 

3) Fertilizers 

The p!ant is soil exhausnve. 

Applicatil'n of ienilizers depends upon the fertility status of the soils. 

N: 80-120Kg/ha/ycar - applied every 3 mont.lis (poor soih) 

K(K,0): 40Kg/ha/year - applied every 3 months 

?(P,0.): 40Ks;fha/year - appiied ever 3 11~~nths 

4) Harvesting 

Only the leaves. 

4 har tests/year: I st , 6 1nonths after planting 

2nd . 9 months after planting 

3rd . 12 months afte• planting 

4th. 15 months after plar.:!ng 

The plantation remains productive during 4 years. Better yields in plant and oil during 

the 2nd and 3rd year. 

Uprooting after 31
/, years. 

R0tate thP cult'Jres with legume-; crops. 

5) Q_iseases and pes~ 

C11rrnllaria andropo!{<mis (Zimm) is a frequent pest which causes leaf blight The 

essential oil content and leaf production d~creases. The di:;ease cwi be controlled by 

spraying Mancozeb md Zinab (DithiocarbamlteSJ at an interval of I 0-15 days during t;.e 
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growing prriod. 

Co/:ectotrichum Kratninicola is a fungus which affects the crop. Control by spraying 

Dithiocarbamates. 

6) Strains of Citronellct 

RRL JOR-3-1970 (Lucknow Institute) 

73-1 (Lucknow Institute) 

These strains upgrade the yields and quality of the oil (citronellal yield up to 66%). 

7) Yields of oil 

0.5 to 1.0% with natural strains. 

1.3% with strain 73-L 

8) Yields/ha/year: 

50 tones of fresh leaves. 

l40kg of oil/ha (good condition). 

I OOkg/oil I st year 

150 kg/oil, 2nd - 3rd year (normal condition). 

9) Minimum c;cale of oper~tion 

Smallest: 500kg single batch of leaves. 

Common: IT to 1 •/,ton. Distillation during 4h. 

Scheme for small unit: 500kg capacity: 

2-3 distillations per day: 400 to 600 distill/year. 

Annual raw material requirements: 200-300ton of leaves. 

Avernge yieid: 35'/ •. of leaves (c\.inte11t 0.7% oil estimated). 

- Planting :uea 6 to 8.6 ha. 

- Annua1 output of oil: 1.4 to 2. 1 '-/,_. 



86 

LEMON GRASS 

Cymbopogon citn:llus. C flexuosus 

(West India, Brazil. Guatemala. China, Madagascar) 

l) Soils 31\d Climate. 

The soil requirements in terms of tertility are not so drastic. The crop flourishes on a 

wide variety of soils from rich loam to poor laterite.Well drained soils are preferred: 

water logging must be avoided. These soils conditions influence the yield of oil and its 

citral content 

Lemongrass requires a warm (23°-27°C) and humid climate(> 60%) with good exposure 

to the sun. 

The crop needs 200-250cr.i of rainfalls, but a higher precipitation causes a decrease in the 

oil content and in its citral percentage. Rainfalls should be wdl distributed in the year. 

It grows well at altitude between 100- l 20rn. 

2) Propagation. 

From seeds: the seeds obtained from unharvested plants are sewn in a nursery at the 

beginning of the rainy season and covered with a thin layer of soil. On an average one 

plant gives 100-200g of seeds. l Okg of seeds are sufficient to plant one hectare. After 

60 days old, tile seeds are transplanted in rows 45-60cm/60-70cm apart. It is better to 

plant on ridges in areas receiving h~gh rainfall. 

By root di1:isio11s: the leaves are cut off within l Scm of the root. Tne latter is divided 

in segments and the lower brown sheath is removed to expose young roots. One or two 

segments are p1:iced into each hole no deeper than l Scm. The transplanting should be 

done at the beginning of the rainy season. 

Spacin~: 60cm/90cm apart. Trial with varying spacement should be done to evaluate 

b"th the grass yield and the citral content of the oil. 

3) Eerti lizers 

Spent lemon grass as a compost wttit wood ashes in the ratio I 0-12 tons per hectare 

~provides N and K ). 

J 



87 

P?O, (30Kg) + K:O (30Kg) + N (30Kg) per hectare. 

4) Pests and Diseases 

Chilotrea spp. is a white caterpillar wtich bore into the stems and remains there. It is 

usually found at the botton of the stem. It acts provoking a drying up of the central leaf 

Application of pesticide "oxydemon-methyl" is efficient to destroy the pest. 

Helminthosporium cymbopogi is another pest frequent in Guatemala. It affects the leaves 

(browning and curling). This appears when the grass has an insufficient water content~ 

this is frequent during the dry season. 

Tyloposporium christenseni. Ustilogo andropogonis finitimi causes smuts of lemongrass. 

5) Weeding 

2-3 times a year. 

Control by application of oxyfluerofen (O.Skg), diuron ( 1 .Skg), simazine (2kg) ratios per 

hectare. 

Waste obtained after distillation of the leaves is applied: 3_5r1.. Good effectiveness in 

suppressing weeds. 

6) Harvesting. 

The time of harvesting affects the yield and the quality of the oil. 

1st harvest· - 3 months after transplanting (C. flexuosus) 

- 6 months after transplanting (C. cttmtus) 

2nd - 3rc harvest: - 7.5-7.6 months after transplanting 

7) Production 

Yield of essential oil: 0.2-0.4% 

Grass/ha: 17 ·;ons. Yields of 24 - 30 Tons are obtained with Guatemala-cultivar. 

Oil/ha· 40kg (1st year). 52kg (2nd. 3rd year) .Yields of oil are higher with Guatemala-

cdtivar (73 - 86 tons ) 
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8) Minimum scale operation 

Smallest and economical viable: 500kg. charge capacity. 

Distillation time : 2 to 4 hours. 

Operation timing:- 3 hrs for a batch 

- 4 distillations per day 

- l .000 distillations per year ( 4x250) 

Yield in essential oil: 0.3%. 

Yield/year: 500tons of grass yidd .75kg/ha of essential oil. 

l) Soils and Climate. 

13. MINTS OILS 

Mentha arvensis (japanese mint) 

Mentha piperita (peppermint) 

Mentha spicata (spearmint) 

Mentha citrata (bergamot) 

Japanese: deep soil rich in humus. Avoid waterlogging. pH 6-7.5. Avoid pH >8. 

Climate :ropical and sub-tropical. 

l'eppermint:and Speannint: the same. soil conditions; temperate climate (18-22"C) 

Hef'Karnot: temperate and tropical conditions. Better in temperate conditions. 

2) Culti\latiL '1. 

Propai!atinn: by stolons (underground vegetative p;trtS). Stolons arc obtained from the 

plantation of the previous year. 

Plantation: on ridges is better than in flat land (to avoid waterlogging). Irrigation is 

important during the dry season. 

- To plant Iha of land 400kg of stolons are required. 

- Spacing row to row 45-60cm. 

- Irrigation immediately after planting 

- After 3-4 weeks the stolons sprout. 
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3) Fenilizers. 

N: 90-120.:•1 ... obtained from organic manure. 

In deficient soi!s, and at the time of planting apply: N (20kg); P:O. (50kg): K:O (40kg) 

per ha. Application in 3 doses: 1st dose: 6-8 weeks after planting- 2nd dose: 4 weeks 

after the first application - 3rd: 4 weeks after the first harvest. 

4) Weeding. 

Very imponant. Manual or by herbicides: Terbacil ar.d Prometrin for Peppermint, 3 

weedings per year before the 1st harvest. 

5) Harvesting. 

1st harvest after 110 days of planting when the lower leaves start turning yellow. 

2nd harvest after 80 days beginnirg from the end of the 1st harvest. 

3rd harvest after 80 days beginning from the end of the 2nd harvest. 

The leaves should be distilled 24h after cutting (wither). 

Japanese mint should be replanted each year. 

6) Crop rotation 

To avoid diseases • pests and excessive weeds , rotate with : 

- mint-maize-potato (3years) 

- mint-early paddy-potato 

- mint-late paddy-potato 

7} Pests and Diseases 

l'uccmia menthae Pers.: very frequent in temperate zones and in Japanese mints 

plantations. Causes mint rust. The leaves tum yellowish-lemon-colored blisters on the 

upper surface of the leaves (powdering substance.); Severe case when the colored 

blisters tum on black. Not frequent m tropical zones. 
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Erysyphe cichorocearum D.C.. causes severe loss by defoliation and decrease in the oil 

content up to 50%. This fungus provokes appearance of white patches on the two sides 

of the leaves and stem. (Powdery Mildew). Control by spraying sulfur formulation or 

organic fungicide like Dinocap or Quinomethionate 

Macrophomina phaseoli Hob. Ashy.: causes stolon rot . Appears during the growing 

period. Controlled by crop rotation (3 years). Affected stolons can be treated by 

Benomyl (0.1% Benlate). 

Insects ,Pest/Control: 

Mint leaf Roller treated by BHC; 

Hairy Caterpillar eliminated by Malathion application. 

8) Distillation - Yields 

Time distillation: 2 hrs (steam water distillation) 

%oil: 0.4-0.6% (fresh). 

Agronomy yields: - 48ton of fresh herb/ha. for a good crop. In three cuttings. average 

Of 25T/,.. 

Yields-oil: 1 OOkg ""!.,. or 50-75kg ""/,.. 

9) Composition of the oils 

Japan mint: Menthol 65-80% 

l'eppennint: Menthol 35-50% (white) or 48-66% (black mint oil) 

Hergamot: Linalool I Linalyl acetate (60-80%) 

I 0) Selected crops of mints 

The propagation materials are obtained from Brazil and China. 

- India: C IMAPIHyb. 77 ( 1988). 
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14_ VETIVER OIL 

J • etiveria ::izanoides (native or cultivated) 

I) Soils and Climate_ 

- all type of soiL The best is well drained sandy loam; 

Rainfall: I to 2 meters/year_ 

- Temperature: 20° to43°C. 

Humidity: 60-70%. 

- Good sllll exposure_ Shady areas should be avoided_ 

2) Cultivation. 

- By propagation of small roots fragments (slips)_ 

- Planting stock of small roots obtained from older plants. 

Planting at the beginning of the rainy season. In holes 5 to 8 cm deep. Spacing 60/90cm 

apart each way. 

- Weeding: 3-4 the first year. 

Cleaning before harvest 

3) Fertilizers. 

- When necessary apply: P:O, (30kg/ha) 

K:O (30kgfna ) 

N (60kg/ha ) x 2 the first year. 

4) Harvesting 

After 18 to 24 months (growth period). 

- The physical state of the roots (thin or thick influence the quality of the oil. Thicker 

roots are better. 

Uprooting and shaking. In various cases, washing and drying in the shade 1-2 days of the 

roots is necessary to improve the olfactory quality of the oil. 
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5) Pests and Diseases 

Cun•11/aria trifoli (Kanf) causes leaf blight. 

Spray copper fungicide (0.3%) containing 500/o Cu
0

. 

6) Oil content - Oil yield 

Average 1.5 to 2.00/o. 

Distillation of roots six months aged improves the quality of the oil. 

7) Minimum scale operation 

Minimum chargt; capacity :500kg _More common: I -5tons 

Distillation time:- at normal pressure = 18 to 36 hours. 

- under pressure I 0-12 Atm = 12 to 16 hours. 

Area of cultures:- 50ha for a small unit (500kg). 

- I OOha to avoid disrupting in the oil production. 

Operation timing: harvesting spread over 6 months (season)_ 

Yield of roots/ha: - 4.0-7.5 tons (India) 

- 1.0-1.5 tons (Brazil) 

Yield of oil/ha = I ton for 75-100 distill. per season 

50ha of land necessary to feed a 500kg unit. 

, 
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