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EXECUTIVE SUMMARY™

This report is state of art information on different aspects of medicinal plants in the country.
Sources of raw material of medicinal plants are grouped by families containing medicinal
properties, geographic location and farming. Inventory of the already processed medicinal
plants, identification of possible future products, list of producers by economic sector and

economic location are provided

This report also provides an overview of the productive chain of medicinal and aromatic
plants for herbal medicinal products, nutraceuticals, cosmetics and pharmaceutical aids.
Information on companies engaged in different aspects of medicinal plants industry is

provided.

It briefly describes current tendencies of the market, distribution channels, social, legal and

commercialization ways of medicinal plant based products.

Based on critical evaluation and industrial potential, the most promising plants of Bolivia
are Acanthostyles buniifolius (Hook. ex Arn.) R.M. King & H. Rob., Achyrocline

satureioides (Lam.) DC., Artemisia absinthium L., Baccharis dracunculifolia DC.,

" Thanks are due to the following contributors for their active participation and collaboration at various
stages in the preparation of this report.

Dr. Alberto Giménez. Institute of Pharmacobiology, Universidad Mayor San Andres, La Paz.
agimenez@megalink.com

Dr. Carlos Aguirre, Personal Communication. caguirre@uch.edu.bo.

Lic. Ivanna Vega. Communications and Training, Biocomercio Bolivia, La Paz, Bolivia.
ivega@fan-bo.org.
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Baccharis trimera (Less.) DC., Bertholletia excelsa Bonpl., Peumus boldus Bitter,
Cinchona calisaya Wedd., Citrus aurantium L., Croton lechleri Mull. Arg., Cymbopogon
citratus (DC.) Stapf, Chenopodium ambrosioides L., Eucalyptus citriodora Hook.,
Foeniculum vulgare Mill., Galipea longiflora K. Krause, Satureja boliviana (Benth.) Briq.,
Juglans boliviana (C. DC.) Dode, Marrubium vulgare L., Matricaria chamomilla L.,
Mentha aquatica L., Minthostachys mollis (Kunth) Griseb., Ocimum micranthum Willd,
Pera benensis Rusby, Plantago major L., Porophyllum ruderale (Jacq.) Cass., Rubus
boliviensis Focke, Schinus molle L., Sida rhombifolia L., Smilax campestris Griseb.,
Solanum lorentzii Bitter, Tagetes terniflora Kunth, Taraxacum officinale F.H. Wigg,
Theobroma grandiflorum (Willd. ex Spreng.) K. Schum., Uncaria tomentosa (Willd. ex

Roem. & Schult.) DC., Uncaria guianensis (Aubl.) J.F. Gmel.

Bolivia has 43 enterprises related to several stages in the industrialization of medicinal
plants in the Andean region, of which 63% are concentrated on production of herbal
medicinal products, 30% on farming, collection and processing of medicinal plants. The
rest of the companies are either dedicated to cosmetics or food industry. Among herbal
medicinal products’ industry, exploitation of the following plants was noteworthy:
Uncaria tomentosa (Willd.) D.C., Cynara scolymus L., Lepdium meyenii Walp, Baccharis

genistelloides (Lam.) Pers., Matricaria chamomilla L., Valeriana officinalis L.

It ends with a SWOT analysis and recommendations on industrialization of medicinal

plants.
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INTRODUCTION

Bolivia is a country, which is characterized by a great biological richness. Bolivia not only
has a higher number of plants and animals species but also boasts diversity of environment
and ecosystems. It has around 20,000 species of higher plants in deserts and humid tropics

in life zones from 150 to 6,500 m above sea level and annual rainfall from 0 to 6,000 mm.

The knowledge about medicinal plants in Bolivia comes from ancient cultures from Andean
and Amazon regions and has lasted through time. Nowadays it is even common to see

Kallawayas, natural physicians of Aymara origin.

According to studies performed by Institutions such as Institute of Pharmacobiology,
Universidad Mayor de San Andres and National Herbarium, it is estimated that there are at
least 1,000 species of medicinal plants in Bolivia. Two hundred sixteen medicinal plants

are officially accepted? (Table 1).

Within the frame work of existing health policies, a Basic Health Insurance has been
created (Decree D.S. 25265, 3/12/1998), and later a Basic Health Insurance of Indigenous
Health SBS-10, D.S. 26330, 22/09/2001, which promotes the study and application of
traditional pharmacopoeia in Chapter 1V, Article 9 (of providers), which indicates that
providers of indigenous health care will be traditional doctors (Amautas, Kolliris, Huatos,

Chamans, Qhacodosos, Jampinis, Kakoris, Aysiris, Ipayas), and who are recognized by the

2 Ministerio de Salud y Prevision Social. 2001. Normas para Medicamentos Naturales, Tradicionales y
Homeopaticos. Resolucion Ministerial 0013 del 16 de Enero.



Bolivian Society of Traditional Medicine (SOBOMETRA), according to the Ministry of

Health’s resolution No 231187.

The main causes of mortality in Bolivia are circulatory diseases, transmissible diseases,
external causes, neoplasms, perinatal diseases. Data on the main causes of morbidity are
diarrhea in children < 5 year old, acute respiratory infections, pneumonia, malnutrition in

< 5 year old and high-risk pregnancy.

Within the framework of Drugs Act (Law No 1737 of December 1996), there is an
expressed need to regulate the market offers of natural products, homeopathic products,
among others. Through a Ministerial Resolution No. 0013 of 16 January 2001, the Norms
of Natural, Traditional and Homeopathic Drugs have been implemented. However, the
SOBOMETRA, is a recognized society which has plans to prepare guidelines for the
production registration, and control of natural medicine and to train, prepare traditional
medicine professionals and control their profession. It is currently working towards creating
a National Public University dedicated to the study of Traditional Medicine/Complimentary
and Alternative Medicine (TM/CAM). The research is carried out at the Major University

(UMSA) of San Andres, La Paz and Universidad Mayo de San Simon (UMSS).

Since Bolivia has mainly indigenous population, the TM is very much in use. According to
SOBOMETRA, 80% of the national population uses TM/CAM, and it is estimated that

during the recent years, this number has increased because of the introduction of



acupuncture and other alternative therapies. Total number of TM/CAM providers within

and outside the conventional health system is 1,600°.

In the whole area of Aymara, with the exception of provinces that include capital cities of
the Departments (Murrillo en La Paz y Cercado in Oruro), over 10% of the population
depends on the TM; in Tamayo, Camacho, Muecas and Arome de La Paz and San Pedro de
Totora, Litorl, Norcarangas de Oruro, this figure increases to over 30%. The Quechue
Population is the most marginal and thus relies heavily on TM. The preference for TM in
Bolivia is very high, especially in the province of the north Potosi, 85% in Charcas, 70% in
Ibafiez, 69% in Bilbao, and 50% in Chayanta. Similar figures are estimated for the southern
periphery of Cochamba in the Bolivar and Arque provinces, where 55% of the population

opts for traditional medicine.

1. ABOUT THE PRODUCT

1.1. Raw material

The important medicinal plants (277) and their properties appear in Table 1. Among the
Bolivian medicinal plants reported, the most common medical uses in decreasing order are:
pain, fever and inflammation, central nervous system diseases, gastrointestinal problems
respiratory tract and skin affections. An analysis of Table 1 indicates that most of the
plants are found in Departments of La Paz, Santa Cruz and Amazons. Two hundred sixteen

medicinal plants out of 277 are registered by the Bolivian Ministry of Health.

3 WHO. 2005. WHO Global Atlas of Traditional, Complementary and Alternative Medicine. Text Volume.
Kobe, Japan. 216 p.
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Additional medicinal plants and ethnomedical uses are compiled in the following four

books:

e The book “Kallawaya Guerisseurs Itinerantes des Andes” written by Louis Girault
(1987)* comprises information on medicinal uses of 868 plant species belonging to
8 different ecological regions as follows: Highlands and fist (18 species, 4.000-
4.600 m asl), Plateau (92 species, 3.800-3-900 m asl), High valleys (386 species,
3.200-3.700 m asl), Andean valleys (65 species, 1.900-2.700 m asl), Hills (62
species, 1.800-2.200 m asl), Subtropical valleys (124 species, 1.200-1.700 m asl),
Tropical regions (116 species, 500-1.100 m asl), Savannahs (5 species, until 500 m

asl).

e Moreover, there is an ethnobotanical information collected during the period 1995-
1997 in Tacand communities of Santa Fé, Buena Vista, Macahua, San Pedro,
Ixiamas, Carmen Pecha, Alta Marani y Santa Rosa de Maravillas. In this book, 238

are reported for their medicinal and economic uses”.

4 Girault, L. 1987. Kallawaya Guerisseurs Itinerantes des Andes. UNICEF-OPS-OMS-PL-480-ORSTOM.
Translated to Spanish by Carmen Bustillos / René Alcocer. Editorial Quipus, La Paz, Bolivia.

> Bourdy, G., Gimenez, A., Quenevo, C. et al. 1999. Tacana: Ecuanasha Aqui, Ecuanasha Idirene Cuana,
Me Schanapaque. Tacana: Conozcan nuestros plantas, nuestras hierbas. lera Edicion. Editores: USMA:
IIFB-11Q-IBBA, FONAMA-EIA, IRD (ex Orstom), Ediciones Plural, La Paz, Bolivia. 497 pp.

11



e Plantas del Chaco Il. Usos tradicionales Izocefio-Guarani by Bourdy and Combes
(2002)® comprises ethnobotanical information of 247 plants collected during the
period 1997-2000 in Guarani communities of the 1zozog at the Bolivian Chaco

(Province Cordillera and Department Santa Cruz).

e The second edition of the book written by Gupta in 1995, which is in press, has 23
monographs on Bolivian medicinal plants, authored by Alberto Giménez. Model

monographs are appended in Annex 1.

Most of the medicinal plants reported herein are distributed in Amazon, Interandean
valleys, Yungas region, High plateau and Gran Chaco region. Information on farming of

these plants was not available but it is assumed that most of them are wild.

After evaluation of Table 1, thirty-five plants have been selected as promising based on

their pharmaceutical, nutritional and industrialization potential (Table 2).

CYTED monographs, similar to ESCOP Monographs, on Croton lechleri, Uncaria
tomentosa, Achyrocline satureioides, Baccharis sp., are under preparation at this moment.
There are monographs on Uncaria tomentosa, Matricaria chamomilla, Valeriana officinalis

in the US Pharmacopeia 28/National Formulary 23 (2005).

% Bourdy, G., Combes, I. 2002. Plantas del Chaco II. Usos tradicionales lzocefio-Guarani Editores: UMSA,
Fundacién KAA IYA, IRD, WCS Bolivia, HNB, CYTED, OEA, Ediciones Sirena color, Santa Cruz, Bolivia.
441 p.

! Gupta, M.P. 1995. 270 Plantas Medicinales Iberoamericanas. 1st Ed. CYTED-Convenio Andrés Bello.
Bogotd, Colombia. 617 p.
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Table 2. List of most promising Bolivian plants

Plant

Common name

Medical use(s)

Acanthostyles buniifolius (Hook.
ex Arn.) R.M. King & H. Rob.

Achyrocline satureioides (Lam.)
DC.

Artemisia absinthium L.

Baccharis dracunculifolia DC. =
Parastrephia lepidophylla
(Wedd.) Cabrera

Baccharis trimera (Less.) DC.

Bertholletia excelsa Bonpl.

Cinchona calisaya Wedd.

Citrus aurantium L.

Croton lechleri Mull. Arg.

Cymbopogon citratus (DC.) Stapf

Chenopodium ambrosioides L.
Eucalyptus citriodora Hook.

Foeniculum vulgare Mill.

Galipea longiflora K. Krause

Hedeoma mandoniana Wedd. =
Satureja boliviana (Benth.) Brig.

Juglans boliviana (C. DC.) Dode

Marrubium vulgare L.

Matricaria chamomilla L.

Romerillo

Vira vira, wira wira

Ajenjo

T’ola, Thola, Pachataya

Carqueja

Brazil nut oil

Quina, Cascarilla

Petit grain, Kurisi, Laranku

Sangre de drago, Llausa Mora

Japanese mint, Pasto de cedron,

Paja cedron, Jichu cederrén, Jichu

sokkos, Hierba Luisa

Paico

Eucaliptus (eucalipto)

Fennel (Hinojo), Jinuchchu
Yuruma huana, evanta,evanta
hembra, evanta macho

Mufa, Khoa

Nogal, black walnut, bolivian
walnut

Toronjil del monte

Manzanilla

Source of essential oil

Coughs and lung problems

Stomachache, memory,
melancholia, wound healer,
insomnia, parasites.

Laxative, digestive, aromatic,
eupeptic, febrifuge, rheumatism
Bile stones, feminine sterility,
sexual impotence, rheumatism

Antioxidant, emollient

Fever, blood purifier, antiseptic,
paludism, anemia

To sweat, to regulate
menstruation, epilepsy

Purgative

Digestive

Hepatic functions, vermifuge
Cough, antiseptic, bronchitis

Stomachache, milk production,
eyes wash.

Leishmaniasis, diarrhea
Antiparasitic, migraine, food
preservative, insecticide, burns,
disinfectant

Skin problems (eczema, herpes,
psoriasis, parasites, wounds),
tonic, laxative

Expectorant, choleretic, coughs

Stomachache, somniferous, anti-
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Plant

Common name

Medical use(s)

Mentha aquatica L.

Minthostachys mollis (Kunth)
Griseb.

Ocimum micranthum Willd

Pera benensis Rushy

Plantago major L.

Peumus boldus Molina

Porophyllum ruderale (Jacq.)
Cass.

Rubus boliviensis Focke

Schinus molle L.

Sida rhombifolia L.

Smilax campestris Griseb.

Solanum lorentzii Bitter

Tagetes terniflora Kunth

Taraxacum officinale F.H. Wigg

Theobroma grandiflorum (Willd.

ex Spreng.) K. Schum.

Uncaria tomentosa (Willd. ex
Roem. & Schult.) DC., Uncaria
guianensis (Aubl.) J.F. Gmel.

Menta

Peperina, peperita, matin mufia

Albahaca del monte

Apainichij, apainiki

Llanten

Boldo, afias keru

Quilquifia, mexican cilantro

Zarzamora silvestre, mora

Molle, mulli

Malva, escobilla

Sarsaparrilla, kajahuatana,

Guirakillo

Huacataya, suico-suico

Amargen, diente de leon

Cupuazu

Ufa de gato, bereu quid’a

inflammatory, conjunctivitis.

Stomach pain, nauseas, cardiac
palpitations, vertigo, stomach
parasites, uterine washings.

Antimicrobial, eupectic,
antispasmodic, diarrea

Bronchitis, anemia, otitis, milk
production

Leishmaniasis

Throat, diarrhoea, hepatic
functions, wounds healing

Digestive, migraine, rheumatism

Flavouring agent

Astringent, diarrhea, sore throat,
varicose veins, hemorrhoids, skin
problems

Hepaprotector, antibacterial,
antimycotic, antiinflammatory,
regulator of heart, blood pressure,
bowels movement, uterine
stimulators, wounds healing

Antibacterial, kidney
inflammations, diarrhea, fever

Antiseptic, to sweat, venereal
diseases

Antimycotic, fever, food

Nervous shivering, stomachache,
digestive, flatulence, appetite loss

Flatulence, diuretic, blood purifier,
hemorrhoids

Pharmaceutical aid for
suppositories, pills, etc.

Vomiting, rheumatism, menstrual
regulation, intestinal, kidney and
liver functions

Source:  Material data sheet.

www.biocomerciobolivia.org.bo; Dr. Alberto Giménez.

Institute of

Pharmacobiology, Universidad Mayor San Andres, La Paz, Bolivia; Personal Evaluation.
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1.2. Products

An analysis of the inventory of already processed medicinal plants in Bolivia (Table 3)
showed that 27 companies are engaged in production and commerce of herbal medicinal
products. Most of the products are based on the following plants: Uncaria tomentosa
(Willd.) D.C., Cynara scolymus L., Lepidium meyenii Walp, Baccharis genistelloides
(Lam.) Pers., Matricaria chamomilla L., Valeriana officinalis L. Thirteen entities among

companies, associations and communities commercialize 32 plants.

Moreover “Asociacion de exportadores de aceites esenciales” (Association of Essential oils
Exporters) is leading the production of essential oils particularly Romerillo and Mufa
negra. Another group involves in cosmetics industry is LABORATORIOS ALEPH. Two
associations (“Asociacion de productores Multiactiva” (Association of Multiactiva
Producers) and “Fundacion para la Promocion e Investigacion de Productos Andinos”
(Foundation for the Promotion and Research on Andean Products) (PROINPA)) are leading
the production of Amaranthus caudatus L., Andean tubercles, Quinua, Amaranth, Millmi,

Maca, Ajipa, Chira for food industry.

In Bolivia, three species are produced and used to extract natural colorants: red brick from
Anatto seeds (Bixa orellana), red purple from Cochinilla (Dactylopius coccus Costa) and
yellow from curcuma (Curcuma longa L.). To date, there is no company with large-scale
processing capacity of these raw materials. One of the factors that produces loss of
incentive in the investments and production of this sector is the lowering of prices in the

international market as well as strong fluctuations in prices and demand.

15



In the Annato’s case, the prices dropped from US$ 2,500 per metric ton in 1995 to US$ 500
per metric ton in 1999, Bolivian FBO prices. Regarding Cochinilla, the prices are more in
function of the production in Chile and Peru. Both supply about 85% of the total demand
of international market. At the present time, these products have limitations as raw material
for export to the European Union. The extracts of bixin and nor-bixin produced by

Laboratorios Valencia could have good access to the international markets.

The production of essential oils in Bolivia show potential due to the implementation of
various projects including some by UNIDO, which offer products used in cosmetics,
pharmaceutical and food industries. There are various enterprises involved in the small-
scale production like Laboratories Valencia. In public research, the Agrochemical program

of Universidad Mayor de San Simon has been very active in essential oils sector.

Among the developed products from native plants for national commercialization, there are
essential oils of: molle (Schinus molle), which is used as natural repellent and ointment for
muscle pain and wound healing; romerillo (Acanthostyles buniifolius), which is an aromatic
component of perfume industry exported to Japan; mufia negra (Hedeoma mandoniana)
with potential uses of natural insecticides and flavouring agent; native mints (Minthostachis
andina and Satureja boliviana) commercialized as flavouring agents nationally and
internationally; pampanis or wild anis (Tagetes pusilla) and resins of Eucaluptus globulus

for artisan preparation of waxes for floor cleaning.

1.3. Producers

The economic sectors have been classified in the following fashion:

16



e Herbal medicinal products (phytomedicines)

e Perfumes and cosmetics (essential oils and colorants)

e Nutraceuticals and allies (herbal teas, food supplements and others)

e Pharmaceutical aids (gum, resins, extracts, medicinal and aromatic plants as raw

material)

The Bolivian producers by economic sector and economic location are presented in Table
4. An analysis of Table 4 indicates that products of four sectors: herbal medicinal products
(24), Perfumes and cosmetics (4), nutraceuticals and allies (16) and pharmaceutical aids

(16) are located mainly La Paz and Cochabamba.

The medicinal plants sector is controlled by activities of small enterprises and Domestic
Artisan Laboratories (LAD), which are grouped in the Bolivian Society of Traditional
Medicine (SOBOMETRA) supply the local and national demand of plant extracts and
products processed in artisan way. These micro-enterprises are taking advantage of 300
species of native medicinal plants. Most of them are not cultivated but that they are
collected from the forest. In spite of that there are laboratories and companies dedicated to
research and processing of medicinal plants and sale of herbal medicinal products and
dietary supplements for the national and international markets. Before the evidence of
limited availability of medicinal plants, certain initiatives to protect medicinal plants used
in Traditional medicine have been started by SOBOMETRA. Despite this, plans are

concentrated on conservation through Botanical Gardens of Kallawayas.

17



Another example is the Project of Laboratories Valencia and CABI, which try to cultivate
and domesticate certain species of wild medicinal plants and cooperate with local
communities in the development of herbal medicinal products. CABI is the “Capitania de
Alto y Bajo 1zozog”, which comprises 21 communities of Guarani-lzocefias in the
Department of Santa Cruz with financial support of USAID and WCS to elaborate an
integral plan for management of the National Park Gran Chaco. Laboratories Valencia is

providing financial support of herbal medicinal products.

For the National Program of Biocommerce, these producers grow a variety of promising
plants and have a wide ancestral knowledge of traditional healers and a well-established
indigenous Pharmacopoeia (particularly Kallawayas). The main challenges of these
producers are the development of sustainable productive system of raw material,
monitoring systems, certification, and development of mechanism of access to national and

international markets with semi-processed and processed products.

2. ABOUT PRODUCTION

The development of products and services of the biodiversity with added value is
fundamental as an alternative to allow Bolivia to use its biodiversity to satisfy medium to

long-term needs of the population.

18



2.1. Productive chain

2.1.1. Farming

In the organic agriculture, groups of Andean grains are highlighted such as quinua
(Chenopodium quinua) and amaranto (Amaranthus caudatus). Additionally, there are
producers and processors of chestnuts (Bertholletia excelsa), tarwi (Lipunus mutabilis),
local varieties of corn (Zea mays) and various aromatic plants and items in which there are

commercial activities that include criteria of environmental and social management.

It should be highlighted that cultivation of medicinal plants is in small scale or like
secondary cultures within local communities. An interesting example is the management of
different ecological zones by Aymaras and Quechuas to cultivate different medicinal plants
in parallel or complementary way during the whole year without limiting them to a specific
weather season and particular zone. A positive aspect of this is the synchronization of
cultivation areas, which allows stepwise production increasing the period of harvest or
supplies zones as well as diversity of species, which is important for food and

pharmaceutical industries.

2.1.2. Collection
The collection of a majority of medicinal plants is characterized by direct collection from

the forest and few come from cultivation.

2.1.3. Transformation
Processes such as cleaning, grinding and packaging of medicinal plants for food processing,

pharmaceutical industry and distribution centers of supermarkets characterize this segment

19



of the productive chain. On the other hand, there is a small group of specialized

companies, which process and market herbal medicines.

2.1.4. Commercialization

In all Bolivian cities there exist specific places for the commercialization of medicinal
plants, such as Calle Las Brujas or San Francisco Market in La Paz, La Ramada Market in
Santa Cruz and La Paz Market in Cochabamba. In these places, permanent and specialized
sales centers function regularly. In addition to them, there are stores including commercial
areas, whose offers are displayed in better hygienic conditions and presentation, even with

brand names.

On the other hand, artisan laboratories also supply plant extracts, derivatives and natural
medicines elaborated on the basis of homemade formulations. These enterprises are
officially recognized by the Ministry of Public Health as Domestic Artisan Laboratories
(LAD). Although these artisan laboratories work within a frame of informality due to their
small-scale production, they are legal. On the other hand, all these microcompanies are
affiliated with the Bolivian Society of Traditional Medicine (SOBOMETRA).
SOBOMETRA has a wide knowledge of the use of around 500 native plants and their
applications. Each LAD supplies an average of about 70 natural medicines between
tinctures, ointments and syrups, some even with patent and legal registration at the Ministry

of Health.

Moreover, there are 15 medicinal plants based laboratories specialized in medicinal

products from traditional medicine such as TERBOL, ALPEH, Laboratorios Valencia,
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INTI, Project of Natural Medicine (PROMENAT), FITOBOL, whose products are part of

prescriptions of Western Medicine and they are commercialized in established pharmacies.

2.1.5. Technologies

There is an evident limitation in technology used for medicinal plant industrialization. For
instance, there exist 5 research centers in Bolivia devoted to investigation and
systematization of the information on medicinal plants with financial and economical
limitations, which restrict their capacity of action. This is a disadvantage of Bolivia in

terms of competitiveness versus other Latin American countries.

The University Mayor de San Andrés (UMSA) through its Colleges of Sciences and
Pharmacy and Biochemistry recently started to help the pharmaceutical industry in terms of
technology, formulations, standards and tests, but no in terms of packaging, raw material

like most of the Latin American countries, where chemical synthesis is not developed.

2.1.6. Agents implied

2.1.6.1. Public sector
Ministerio de Salud
It is responsible for promoting and solving health issues in the country. Besides, it has

inter alia the task to guarantee a safe use of medicinal plants by the population.

Ministerio de Desarrollo Sostenible y Planificacion-Viceministerio de Medio Ambiente,

Recursos Naturales y Desarrollo Forestal.
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Its main tasks are: (a) Propose policies and norms for the sustainable development in
accordance with economical, social and technological growth with sustainability of natural
resources, environmental conservation and biodiversity; (b). Propose technical norms and
reference terms for control and sustainable use of renewable natural resources. (c) Control
protected areas with an objective of sustainable use of natural resources and preservation of

biodiversity.

SERNAP — Servicio Nacional de Areas Protegidas.

It was created in 1997 by the Bolivian Government to coordinate the functioning of the
National System of Protected Areas (SNAP) and to guarantee the long-term management
and sustainability of the protected areas of national interest and their corresponding buffer

zones in Bolivia.

C-PROBOL (Centro de Promocion Bolivia).

It is a public institution of the Ministry of International Commerce and Investment, which
aims to promote investment of non-traditional products and Investments in the country.
Moreover, it offers programs and services to national and international entrepreneurs that

could be compatible with BIOTRADE Initiative.

Instituto de Ecologia, Universidad Mayor de San Andrés.
Its research interests are conservation, biodiversity, agro-ecology and environment quality.
Moreover, it promotes the formulation of policies and strategies of conservation and

management of renewable natural resources in Andean and Amazon regions.
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Institute of Pharmacobiology, Universidad Mayor de San Andrés
It is devoted to chemical, biological and pharmacological studies of Bolivian medicinal
plants. Dr. Alberto Giménez, Director of the Institute has instituted a systematic study of

Bolivian Flora, an is currently leading clinical trials of a herbal product for Leishmaniasis.

Universidad Mayor de San Simén

It has been helping in various research projects related to the production of essential oils

with collaboration of International cooperation agencies.

2.1.6.2. Private Organizations

Fundacion para el Desarrollo de la Ecologia (FUND-ECO).

Its main objectives are protection, conservation and environmental restoration through joint
activities with Institute of Ecology (IE) such as diverse projects, research consultantship,
training, advising including planning, evaluation, environmental monitoring, inventory of
renewable natural resources formulation and execution of technical assistance programs
related to the use and management of natural resources, training and conscientization in

topics of human ecology.

Tierras Comunitarias de Origen (TCO).

The indigenous groups own 17 millions of hectares of a collective property, which includes
the use and management of natural resources. In order to increase the volume of
production, the organization of community small enterprises are being organized to apply a

management plan and adequate use of the territories.
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Asociaciones Sociales del Lugar (ASL).
Groups of 20 farmers and locals, who are concesionary of Municipal Forestry Reserve,
which should be managed in sustainable way through plans of forestry management and

annual operative plans.

Fundacion Amigos de la Naturaleza (FAN).

It is an NGO devoted to management of protected areas, looking for ways to implement the
Biological Diversity Convention. Within of this framework, FAN offers alternatives of
sustainable production to locals in protected areas, including financial assistance Health

system and education support.

Fundacion BOLINVEST/Bolsa Amazonia Bolivia.
It is aimed to stimulate job opportunities at all levels through the promotion of exportation
of non-traditional products and investment in the country. Their principal areas are

technical assistance in production, technical assistance in marketing and training.

Fundacion para la Produccién (FUNDA-PRO)
It supports, fosters and strengthens economy of the private sector through actions to

facilitate and expand the credit in favour of social and regional segments.

Fundacion Bolivia Exporta

It invests in producing and exporting enterprises of agriculture and agroindustrial sectors in

the country in order to increase the exportations of non-traditional products.
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PROMETA (Proteccién del Medio Ambiente — Tarija)
It is oriented towards conservation and sustainable use of natural resources of the

biodiversity from the Department of Tarija in the southern part of Bolivia.

Camara de la Industria Farmacéutica de Bolivia (CIFABOL).

An association of companies devoted to the production in the pharmaceutical sector.

Programa Nacional de Biocomercio Sostenible (National Program of Sustainable
Biotrade)
This 5-year National program of sustainable Biotrade has the following objectives:
e Stimulate the production and commerce of goods and services of the biodiversity
under criteria of ecological, social and economical sustainability.
e Strengthen value chain, local economies related to biodiversity and establish links

with national and international market.

2.2. List of companies

There are 43 enterprises among laboratories, foundations, community associations and

others related to industrialization of medicinal and aromatic plants. Detailed information

on their contacts, phones, faxes, websites and addresses are given in Table 5.
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3. ABOUT MARKET

3.1. Internal and external demand

3.1.1. Internal demand

The demand for medicinal and aromatic plants is stimulated by recent tendencies towards
the use of the traditional medicine and an increasing awareness of the use of natural
remedies, with special emphasis on Traditional Chinese Medicine. In Bolivia, the use of
medicinal plants by the population is not only prevalent in the indigenous population and/or
rural area, but is also widespread in all the urban centers, including middle and high-middle

income population.

3.1.2. External demand

In general alternative medicines using spices, herbs and essential oils of tropical origin have
increased in popularity in most EU countries over the last few years. It represents a growing
niche-market and in general, the market for herbal medicines is growing at a faster rate than

that for conventional drugs.

Increasingly, companies seek high quality, reliable supplies of cultivated material, although
wild-collected/wild-harvested material continues to play a significant role in the industry.
In this market segment, exporters in developing countries will find opportunities in the
trade of ingredients with known properties and activity, which are not patented and which
can be traded freely. Since the herbal products of huacata (Tagestes terniflora), quiquifia
Porophyllum ruderale), zarza mora (Rubus boliviensis) and nogal (Juglans boliviana) are

known in the country of origin and no direct trade restrictions exist, these selected herbal

26



products find most opportunities in the pharmaceutical market segment. The market
segment of herbal medicines, produced directly from whole plant material, is of particular

interest to exporters in developing countries.

Moreover, exporters in developing countries will find more opportunities in the trade of
essential oils with known properties and activity, which are not patented and which can be

traded freely.

In Bolivia, Agroindustrial cooperative of essential oils (COAACE) in Cochabamba

introduced cultivation of :

Cymbopogon citratus Japanese Mint or Pasto de Cedron
Cymbopogon winterianum Citronella

Cymbopogon martini Palma Rosa

Citrus aurantium Petit grain

This Cooperative closed in 1987. However, Eucalyptus globulus cultivation was started in
Pairumani (30 Kms from Cochabamba). In 1991, Agrochemical Program of Cochabamba
was initiated to start work on the following native Bolivian species of plants for production

of essential oils:

Acanthostyles buniifolium Romerillo
Schinus molle Molle
Hedeoma mandoniana Mufia
Baccharis dracunlifolia Téla

and the following introduced species:
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Eucalyptus citriodora Eucaliptus (Eucalipto)
Foeniculum vulgare Fennel (Hinojo)

Veitveria zizanoides Vetiver

For this program the Universidad Mayor de San Simén, IDRC, GRET (France), National

Fund for Environment (FONAMA), private sector, farmers, and Regional institutes

provided the necessary infrastructure for research.

A UNIDO Project — Desarrollo Agroindustrial de Chaparé — AD/Bol/93-818, was started at

the end of 1993.

Table 6. Production of essential oils in Chaparé

Species PRODUCTION
(Ko)
1992 1993 1994
Mentha Japonesa 225 54 70
Pasto Cedron 344 410 213

The Consultants indicated that the production of essential oils in the region of Chaparé may
be economically feasible with the existing cultivation®. It is necessary that the

communities diversify their products and not depend upon only on one crop.

® Bandoni, A. 2000. Perspectiva para el desarrollo de una agroindustria de productos aromaticos en
Cochabamba. In: A. Bandoni (eds): Los Recursos Vegetales Aromaticos en Latinoamerica, Su
aprovechamiento industrial para la produccion de aromas y sabores. CYTED, La Plata, Argentina, 263-284.
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Table 7. Production of essential oils from Native species

Species PRODUCTION
(Ko)
1996 1997 1998
Romerillo 85.7 168.3 190
Molle 34 2 90
Murfia Negra - 39.5 40
T’ola 4 10 15

Based on preliminary market analysis following species were chosen:
Mentha arvensis

Eucalyptus citriodora

Vetiveria zizanoides

Citrus aurantifolia (Patchouli)

Cymbopogom naartinii

Cymbopogom winterianus

Some factors that have an important impact in the commerce of this sector are:

The trend of concentration of the processing industry on certain medicinal plants,
standardization of the plants and their extracts and solution of technological problems in the
processing of natural extracts in foods and natural remedies without undesirable collateral
effects or lack of homogeneity of qualities. The concentration of the pharmaceutical

industry on particular plants is due to introduction of new methodologies for monitoring
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and the need to run expensive clinical trials to introduce new products and ingredients in
the market. The extracts of Andean and Amazon plants more frequently used in
industrialized countries are: boldo (Peumus boldus), quina quina (Cinchona calisaya),
carqueja (Bacharis trimera or Baccharis spp.), sangre de drago (Croton sp.), ufia de gato
(Uncaria tomentosa, U. guianensis), vira vira (Achyrocline saturoides) and Sarsaparrilla

(Smilax campestris).

3.2. Demand: Buyer profile and factors influencing the demand

Health trends

The ever-escalating costs of medical care, the negative media reports about the possible
side effects and adverse reactions of synthetic drugs, as well as the trend toward preferring
only natural substances instead of chemicals, have exerted a consumer push toward

alternative medicine in general, and herbal medicine in particular.

Health food
Health foods, which are thought to make a positive contribution to good health and which
are not harmful to the environment, are growing in importance. Food manufacturers are

using herbs as natural preservatives and anti-oxidants.

Environment-consciousness

Moreover, waste, including packaging waste, should be avoided or at least reduced with

subsequently increase environment consciousness.
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3.2. Distribution channels

Typically the main parties involved in the distribution of herbs are:

Agents / brokers

These are independent companies which negotiate and settle business on the instructions of
their principals and which act as intermediary between the buyer and the seller. They do not

buy and sell on their own account.

Traders/importers

These specialized traders import on their own account and sell to grinders/processors and to
major end users. They mainly buy bulk quantities of unground herbs and resell them at an
increased price. The importer is responsible for all costs associated with the importation,
such as duty, terminal fees, unloading charges, local delivery and warehouse costs. Larger
importers clean and grind herbs before exporting them to other EU and North American
markets. Smaller traders import some herbs directly, but they also buy from larger traders
who can offer them better conditions and delivery terms on small quantities of more
specialized items. These smaller traders distribute herbs to blenders, packers and end users

in the food and pharmaceutical trade.

Grinders/processors

They purchase the raw herbs and perform cleaning, grinding and packaging. They have
central warehouses for distribution throughout a specific area or they deliver directly to the
distribution centers. Large blenders and packers are increasing their direct purchases of

herbs from producers/exporters, but purchasing through importers/traders is also very
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significant. This latter channel ensures that they can buy and receive supplies of specific
herbs throughout the year. They tend to hold only small stocks and, although they place
orders covering their requirements over a long period, they expect deliveries against these
orders to be spread over short and frequent intervals. Purchasing from an intermediary
reduces the risk of late deliveries, poor harvest/supply from individual sources and quality
problems. In addition, the services of specialized traders are important for obtaining small

consignments of very special requirements at short notice and at competitive prices.

End users

The largest user group is the industrial sector in which pharmaceutical companies take the
largest volumes. Requirements are purchased either from blenders and packers or directly
from importing/trading companies. Some industries have joint arrangements with producers
to ensure regular supplies and maintain quality standards and specifications of herbs

concerned.

3.4. Legislation

3.4.1. General norms on use of renewable and nonrenewable natural resources

Law No 33 of Environment and its Regulation.
It indicates that the national policy of environment must contribute to improve the quality
of life of the population, on the basis of the incorporation of the environmental dimension

in the processes of the national development
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Law INRA.
Its objective is to guarantee the proprietary right on the Earth in favor of Bolivians, so that
they exercise their right in the conditions established by the agrarian legislation. This law

helps to establish objective conditions in Biotrade.

Forestry Law and its reglamentation.
This law intends to regulate the sustainable use, protection of the forest and earth in benefit
of the present and future generations, harmonizing the social interest, economic and

ecological interests of the country.

3.4.2. Norms on use of Genetic Resources

Regulation of Decision 391 of the Commission in the Agreement of Cartagena and the
regulation on Biosafety.
This regulation establishes the conditions for contracts of access to genetic resources in the

Andean countries, and thus in Bolivia.

3.4.3. Norms on promotion of the competitiveness

Law of Investments No. 1182 of 1990 and legislative Compendium of Investments (1999). It
IS meant to stimulate and guarantee the national and foreign investment to promote the
growth and economic and social development of Bolivia, by means of a system that

governs national and foreign investments.
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Norms on the Foreign trade

Law of Exports (Law No 1489 of 1993) and Legislative compendium of Exports

This law guarantees the freedom of import and export of merchandise and services. It is
included all the merchandise and services of the universe tariff except for those with

specific legislation like products of biocommerce.

Ministerial Resolution No. 0013, 16 January 2001. Normas para medicamentos naturales
tradicionales y Homeopaticos. La Paz, Bolivia.
These norms set forth the guidelines and requirements for registration of traditional natural

products. This gives a list of 216 plants, which are accepted by the Ministry of Health.

Ley de Medicamentos (Ley No. 1737 del 17 de diciembre de 1996) and Decreto Supremo
Reglamentario No. 25235 del 30 de Noviembre de 1998.

It regulates the guidelines and registration of medicines in Bolivia.

3.4.4. International Legal Framework

CITES

Known as CITES, the Convention on International Trade in Endangered Species of Wild
Fauna and Flora, entered into force on 1 July 1975 and now has a membership of 160
countries. These countries act by banning commercial international trade in an agreed list of
endangered species (including plants) and by regulating and monitoring trade in others

which might become endangered. More than 230 medicinal plants species have been added
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to CITES appendices. The lists of species are available through CITES Internet-site at

WwWw.cites.org.

European Union Council Regulation EC/338/97, Commission Regulation EC/938/97 and
EC/2307/97

They are the legislative instruments regulating the trade in wild fauna and flora at EU level.
These regulations fully implement the provisions of CITES and include a number of stricter

measures.

3.5. Commercialization ways

For export of wild species or derivatives, the authorization of the Vice Ministry of
Envionment and Sustainable Development and compliance with CITES are required. The
procedure for exportation is simple, and the interested must submit:

o proforma invoices

o certificate of origin

O phyto or zoosanitary certificate

o bromatologic analysis by accredited laboratory

O packing guide
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5. SWOT Analysis

STRENGTHS

Bolivia is recognized worldwide as a supplying country of natural ingredients. The
different microclimates of several inter-Andean valleys provide unique seasonal
crops. Upon processing, they allow us to be the only suppliers in some market
segments.

State-of-the-art technology in natural colorants.

High-quality products recognized worldwide.

Stocks of endemic natural ingredients and available information on ethnobotanicals.
Ancestral knowledge in the handling of these resources.

High development observed by organic farmers.

Widely available land extensions for production.

Preliminary pharmacological research of aqueous and/or ethanol extracts.
Appropriate legislation governing conservation and sustainable use.

Native Bolivian communities have ancestral knowledge about the utilization of
medicinal plants with specific objectives. In fact, the traditional uses of more than
1,500 species are known (4,000 with uses medicinal, cosmetics, colorant, food and
others).

Biodiversity, Bolivia is one of the megadiverse countries.

Medicinal plants and native natural products could be source of innovation for the

development of new products.
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North American and European companies are beginning to have interest to establish
cultures in the country.
High acceptability by population of natural ingredients.

National Commitment and high priority to this sector.

WEAKNESSES

The difficulty facing such new natural ingredients is that they are unknown in
Europe and therefore companies will be reluctant to use such ingredients without
detailed safety assessments. One approach here is to develop mutually beneficial
relationships with companies dealing in natural ingredients that may be able to
support and guide the supplying company through the legislative requirements.

The low demand for herbs, which are processed and packed in the country of origin.

Lack of research, specially in agrotechnology and process technologies.

OPPORTUNITIES

The trade channels for the bulk sale of non-ground herbs to importers/traders is
relevant to new exporters.

The selected herbs as an ingredient for pharmaceutical products offer more

opportunities for Bolivia.

Local producers can add value by drying and cleaning and by offering a high-

quality product.

49



e As the major developed markets have reached maturity and have a limited scope for
volume growth, a focus on value-added products, such as organic products offers
opportunities.

e Marketing ingredients as organic may also be interesting in the case that producers
can only supply small quantities of natural ingredients like Bolivia in the case of the
natural ingredients discussed since amounts traded in the organic market are usually
smaller than in the regular market.

e One advantage that producers/exporters in developing countries have is that many
of the new ingredients that companies are looking for could originate in those parts
of the world where there is a tradition of using natural ingredients for skin, hair care
and food products.

e Important markets for new product development in the cosmetics industry are
especially products for ageing consumers, products for-on-the-go, products that
communicate science to the consumers (therapeutic products such as
cosmeceuticals), products with natural ingredients and crossover products (products,
which have a number of benefits such as color cosmetics with skin-tightening

properties and tinted moisturers).

THREATS
e The prospects for exporting processed consumer packed herbs directly from the
countries of origin are low due to the following reasons: Local importers, processors
and packers have long-established links with their customers and are in a better

position than distant processors to know the requirements and fluctuations of the
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local market and the needs of end users and they supply supermarket chains directly
and are financially able to support exclusive contracts and advertising campaigns or
to service in store racks and stock control for herbs.
The easy adaptability to different microclimates from species like the mint,
manzanilla or mint provokes over offers in the national market, giving as results
very low prices in relation to the international prices, thus it is necessary to diversify
towards species with international demand.
It is necessary to think about a sustainable development, analyzing the potential use
of the reserves without causing threat of destruction of the biogenetic resources.
It is very common in Latin America to subutilize the natural forest, exploitation of
very few species in intensive form, and not considering many other species that
could be exploited appropriately.
There exists a change of attitude in the user: search for safe and natural products but
these concepts could be confused, which are not necessarily related.
Medicinal products of Colombia and Peru have more competitive prices and large
volume of offers at this moment.
Countries like China and India have a great history and experience in production of
medicinal and aromatic plants.
High requirements in the targeted markets

» High requirements of buyer.

» Non-tariffs barriers like novel foods and novel ingredients law.

Stringent legislation which limits bioprospection contracts
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. RECOMMENDATIONS

One approach here is to develop mutually beneficial relationships with companies
dealing in natural ingredients that may be able to support and guide the supplying
company through the legislative requirements.

Creation of Research and Commercialization networks

Promotion of certification of quality

Integration between State and Private sector

Promote Bioprospection for development of a sustainable industry based on
medicinal plants, thus avoiding export of raw material with added value.

Promote creation of enterprises based on ecological and social sustainability like
Organic agriculture through incentives: reduced costs to assure the availability of
raw materials, concrete exigency of the market to request documentation about
sustainable management to access the market, concrete condition of support from
third parties (NGO’s, international cooperation and others), direct participation of
the benefits given by the markets through more attractive prices due to
environmental and social awards.

Research sector should create ways of close cooperation with private and productive
sectors identifying the needs of the industry and offering services, infrastructure and
experience to develop practical concepts of sustainability to achieve

complementation with commercial sector.
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To the Government:

e Set up a National Multidisciplinary Committee to assist the Government to

formulate policies concerning all aspects of medicinal plants utilization.

e Establish a national policy to include the use of phytopharmaceutical products in

health care.

e Approval, by the Ministries of Health, of a priority list of medicinal plants to be

used for the manufacture of phytopharmaceutical products.

e Facilitate and simplify the mechanisms for the registration of phytopharmaceutical

products, taking into consideration the WHO guidelines and European models.

e Establish quality control standards for medicinal plants and phytopharmaceutical

products.

e Explore the possibilities of creating a National Institute for the study and utilization

of medicinal plants.

e Support universities, research centers and institutions including agricultural

institutes, for carrying out comprehensive studies on industrial utilization of

medicinal plants.
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Promote systematic cultivation and industrialization of medicinal plants and provide

incentives for stimulating national plant-based industries.

Set up banks of germplasms, seeds and propagable materials of medicinal plants.

Offer preferential financial terms to farmers, cooperatives and business enterprises

interested in establishing cultivation and industrialization of medicinal plants.

Include monographs on selected medicinal plants and their extracts in the national

pharmacopoeia.

Implement measures for the conservation of medicinal flora, as set forth in the

Agenda 21 of United Nations' Conference on Environment and Development.

Take measures to collect detailed statistics, under a separated entity, on the figures

of import, export and local production of medicinal plants and their products.

Foster international cooperation.

Take measures to protect patent rights of the whole phytogeographic region by

signing contractual agreements with industrial groups in major pharmaceutical

manufacturing countries to whom the medicinal plants are supplied.
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To the Universities and Research Institutions:

e Emphasize the importance of medicinal plants and phytopharmaceutical products in

the training of physicians, pharmacists and other related health professionals.

e Stimulate the creation of specialized centers and support multidisciplinary research

aimed at exploring the medicinal and economic potential of the national flora.

e Initiate postgraduate programs in the field of medicinal plants to prepare qualified
personnel in areas related to the industrial utilization of medicinal plants, with
emphasis on agrotechnology, process technology, quality assessment, phytotherapy

and handling of multifunctional pilot plants.

e Prepare computerized national inventories of medicinal plant resources which allow

exchange of information at a regional and interregional level.

e Assist the Governments on establishing quality control standards and on legal

aspects of registration of phytopharmaceutical products.

e Promote exchange of scientific and technological information at regional and

interregional level.
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e Establish links with the industry to provide technical assistance on different aspects

of industrialization of medicinal plants.

e Improve awareness of the public on the usage of medicinal plants and their products

and disseminate the information on industrialization of medicinal plants.

e Encourage a business outlook among the academicians to facilitate their

participation in productive activities and in the industrial utilization of the local

medicinal flora.

e Conduct research on promising lead compounds obtained from medicinal plants for

the development of new drugs.

To the Private Sector:

e Establish links with universities and research centers for industrial utilization of

medicinal plants.

e Call on the National Chambers of Commerce and Industries to promote

industrialization of medicinal plants.

e Form Associations of entrepreneurs and companies interested in the

industrialization of medicinal plants, in order to orient them towards the market.
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This organization should establish contacts with principal foreign markets, as well
as have access to modern technology for the production of phytopharmaceutical and

natural products.

e Promote joint-venture agreements between firms which have technology and the

knowledge of the market and those that have an access to the traditional knowledge

and medicinal plant resources and/or phytopoharmaceutical products.

To the International Organizations:

e Coordinate the efforts of international organizations like UNIDO, FAO, OAS,
UNESCO, IDRC, EEC, UNDP, PAHO/WHO, CEPAL, etc. which support technical

cooperation programs in different aspects of medicinal plants.

e Organize training programs for human resource development through workshops,

courses, seminars, etc.

e Support national research centers on medicinal plants and natural products, which

have well defined goals and relationship with the industrial sector.

e Facilitate access to updated information, preferably through computerized data

bases on international markets of medicinal plants and the possibilities of industrial

investments in this field.
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Promote cooperation between the research and development laboratories of
industrialized and developing countries and among the ones in the developing
countries. This can take the following forms: exchange of germplasms and seeds,
exchange of information on crops, process technology, formulation of products and
marketing practices, and exchange of personnel between R & D institutions for

specialized training of personnel.
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Table 1. List of Accepted Medicinal Plants of Bolivia

Family Scientific Authority = Common Part(s) Medicinal  Geographic International Farming
Name Names Used use(s) location  distribution

ALGAE Spirulina Maxima Spirulina Whole Source of vitamins

platensis plant and proteins
(nutraceutical)

AMARANTHACEAE  Amaranthus (L.) Uline & Icapachaqui, Aerial parts, Diuretic, bronchitis, Temperate zones
hybridus var.W.L. Bray quinua de valle, whole plant tenia (Taenia in Argentina,
paniculatus trigo inca leaves saginata), abortion Ecuador,

(Argentina), Guatemala,
Aroma, Meéxic, Peru
coime, coyo,
illancuma cuimi,
millmi, yuyo
(Bolivia),
Airampo, ata
Gomphrena L. Siempre viva Leaves, Antispasmodic,
globosa flowers sedative, diuretic,
astringent

ANACARDIACEAE Anacardium L. Acaya Acayu Bark Diarrhea, Amazones

occidentale Antispasmodic,
digestive tonic,
antiseptic,
antiinflammatory
Astronium (Allemano) Aroeira, aroeira do Bark, resin  Diarrhea, gastric Tropical America
urundeuva Engl. sertao (Brazil); ulcers, fractures,
Cuchi, trauma, vaginal
mudiudiuqui, tadie bleeding
(Bolivia).
Rhus L. Zumagque Venenoso Leaves Rheumatic diathesis,
toxicodendron typhus fever, skin
swelling and
scorching
Spondias mombin L. Cedrillo Bark Astringent,

antiseptic, vulnerary,
antiinflammatory,
antispasmodic

APIACEAE Anethum Loes Eneldo Seeds Antiflatulence,
graveolens antispamodic,
carminative,

galactogogue,
antihemorroidal

Apium graveolens L. Apio Seed Pneumonia, lungs,  Inter-andean
blood purifier, valleys
venereal diseases,
women sterility,

antiseptic,
antiinflammatory,
mild diuretic
Conium sp. Cicuta Oficial Whole Pernicious effects of
plant celibacy, poison
Coriandrum L. Culantro - Cilantro Fruits Hypnotic, aromatic,
sativum carminative
Daucus carota L. Zanahoria Aerial part  Mild diuretic, source
of vitamin A
Ferula assa- L. Goma asafetida Roots, Ingredient of sauces,
foetida rhizome CNS stimulant,

veterinary use,
nervous hysteric

conditions
Foeniculum All. Hinojo — anis dulce Roots, Antiflatulence,
officinale fruits antispasmodic,

carminative, diuretic,
galactogogue,
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Family Scientific Authority Common Part(s) Medicinal ~ Geographic International Farming
Name Names Used use(s) location  distribution
stomachic
Petroselinum (Mill.) Perejil Roots, aerial Antispasmodic,
crispum Nyman parts antiflatulence,
halitosis
Pimpinella L. Anis Fruits Flavouring agent,
anisum carminative, source
of mevalonic acid for
synthesis of Tamiflu
(bird flu virus
medication)
APOCYNACEAE Aspidosperma sp. Quebracho Stems Asthma
Tabernaemontana Woodson ex Sanano Leaves, Febrifuge, emetic,
rimulosa R.E. Schult. bark, roots  diuretic,
antiinflammatory,
antiseptic
ARACEAE Amorphophallus  K.Koch Glucomanan Whole plant
konjac
ARALIACEAE Eleutherococcus (Rupr. & Ginseng Roots, Adaptogen,
senticosus Maxim.) siberiano rhizome immunomodulator
Maxim.
Panax ginseng  C.A.Mey.  Ginseng koreano  Roots Adaptogen,
stimulant, tonic
ARECACEAE Euterpe oleracea Mart. Arrayan Leaves Antiinflammatory
Oenocarpus Mart. Majo Fruits, roots Stimulant,
bataua antiinflammatory,
tonic
Serenoa repens  (W. Sabal Serrulata Fruits Antiinflammatory for
Bartram) urinary tract, benign
Small prostata hyperplasy
ASCLEPIADACEAE  Gonolobus
condurango
ASTERACEAE Abrotanum sp. Abrotanum Leaves Digestive disorders,
antiinflammatory
Achillea L. Milenrama Aerial parts, Antispasmodic,
millefolium flowers antiinflammatory,
carminative,
digestive stimulant
Achyrocline (Lam.) DC. Macelado campo Whole plant, Expectorant, antiviral Uruguay, Brazil,
satureioides (Brazil), Mirabira, aerial part, Argentina.
suso, vira-vira, flowers

wira-wira, yatey-

caa, yerba de chivo
(Bolivia), Birabira,
marcela (Uruguay

Arctium lappa L. Raiz de lappa Roots Mild diuretic,
depurative
Arctostaphylos  (L.) Spreng. Uva ursi (gayuba) Leaves Antiseptic
uva-ursi
Arnica montana L. Arnica Flowers Treatment of wounds
and contusions
Artemisia L. Ajenjo Flowers &  Stomachaches, to High valleys
absinthium leaves improve memory, (3600m)
intestinal parasites,
cicatrization of
wounds, headaches,
appetite stimulant,
eupeptic
Baccharis (Lam.) Pers. Carqueja Leaves Diuretic
genistelloides
Baccharis DC. Carqueja Leaves Diuretic
paniculata
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Family Scientific Authority = Common Part(s) Medicinal  Geographic International Farming

Name Names Used use(s) location  distribution

Baccharis (Lam.) Carqueja Leaves Diuretic

trinervis Pers.

Calendula L. Calendula Flowers Wound healing

officinalis

Carduus mariae Crantz Cardo Mariano Fruits Hepatoprotector,
antidiarrhoeic

Chamaemelum  (L.) All. Chamonilla romana Flowers Aromatic, bitter,

nobile spasmolytic, mild
sedative

Chamomilla (L) Manzanilla - Flowers Antiinflammatory,

recutita Rauschert ~ Camomilia, antispasmodic, mild

matricaria flor sedative

Cnicus benedictus L. Cnicus Aerial Bitter, carminative,

L. parts antidiarrhoeic

Culcitium Bonpl.

canescens

Cynara scolymusL. Alcachofa Leaves, Liver diseases, Warm inter-

fruits diuretic, scorbutic,  andean valleys

choleretic- (2500m)
cholagogue

Echinacea DC. Echinacea Rhizome, Immunostimulant,

angustifolia roots antiinflammatory

Epicus L. Fucus Leaves, Antiinflammatory,

benedictus aerial parts migrane

Grindelia robusta Nutt. Grindelia Whole plant

Nutt.

Helianthus annus L. Girasol Oil plant Halitosis

Inula helenium L. Inula Roots, Expectorant,

rhizomes antitussive,
antihelminthic

Lactuca sativa L. Lechuga Leavesin  Hypnotic
flowering
stage
Lactucavirosa L. Lactuca (lechuga  Leaves Antitussive, mild
salvaje) sedative
Taraxacum dens- Desf. Diente de Le6n Leaves, Diuretic
leonis roots
Taraxacum Weberex  Hoja taraxacum,  Leaves, Diuretic, bitter,
officinale F.H. Wigg. raiz taraxacum roots, cholagogue, gentle
rhizomes laxative, choleretic
Tussilago sp. Yerba de los Whole plant Acute blenorrhagia
Tifosos
Xanthium L. Amor seco Fruits, Tooth aches, throat  High valleys
spinosum leaves, roots anti-inflammatory,  (3700m)
liver affections
BERBERIDACEAE Berberis vulgaris L. Agracillo Fresh Fever, typhus, Yungas region
root bark diuretic (2200m)
Podophyllum L. Podofila Rhizomes, Laxative, cathartic,
peltatum Roots caustic
BIGNONIACEAE Jacaranda copaia (Aubl.) D.  Cheperequi Bark, Wound Healing,
Don leaves antidiarrheic,

antiinfective,
desinfectant

Jacaranda D.Don Cheperequi Bark, Syphilis, diaphoretic,
mimosifolia leaves emetic,
anticonceptive
Tanaecium (Barb. Bihua junu Leaves, Urticaria, Central America,
nocturnum Rodr.) stems hallucinogen, skin Amazones of
Bureau & K. eruptions, migraine, Brazil, Noreast
Schum. wound healing, Colombia

migraine, dysentery,

bloody diarrhea,

antiparasitic
BIXACEAE Bixa orellana L. Achiote Seeds Antinflammatory
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Family Scientific Authority Common Part(s) Medicinal ~ Geographic International Farming
Name Names Used use(s) location  distribution
BORAGINACEAE Borago officinalis L. Borraja Flowers, Expectorant
leaves
Symphytum L. Consuela Roots, Vulnerary,
officinale rhizomes demulcent
BRASSICACEAE Brassica Col Leaves Antiflatulence
oigraelae
Capsella  bursa- (L. ) Medik. Bolsa bolsa Leaves Antihemorragic
pastoris
BURSERACEAE Commiphora Engl. ex Myrra Sap Astringent,
molmol Tschirch antiseptic,
antiinflammatory
Protium Swart Copal del monte,  Resin of Headache México to
glabrescens Yarita bark (inhalation), bond Southern Brazil
pain and reumathism
(topical application)
CACTACEAE Cactus L. Cereus abre de Young Muscular relaxant
grandiflorus L. noche stems,
flowers
Opuntia ficus- (L.) Mill. Nopal Leaves, Diuretic, laxative
indica fruit,
flowers
CAMPANULACEAE  Lobeliainflata L. Tabaco de la India Aerial parts Spasmolytic,
expectorant, emetic,
respiratory stimulant
CANNABACEAE Humulus lupulus L. Lupulus Flowers Sedative, hypnotic,
spasmolytic,
aromatic bitter
CAPRIFOLIACEAE Sambucus nigra L. Sambucus - Sauco  Flowers, Diaphoretic, diuretic,
fruits expectorant, cold,
febrifuge
CARICACEAE Carica papaya L. Papaya Fruits Anticoagulant,
digestive, vermifuge,
pancreatic enzymes
producer
Jacaratia spinosa (Aubl.) A.  Capaloi, gargatea, Bark, roots Lower back pain, Northern
DC. pajajaja; fever, appendicitis, Argentina to
papaguillo; papaya liver inflammation, Central America,
del monte; papayllo gall bladder, stomach West of Ecuador,
and abdominal pains, Panama, Costa
antiemetic Rica, Nicaragua,
southeast Brazil
CELASTRACEAE Euonymus Jacq. Euonymus Roots Laxative,
atropurpureus cholagogue, mild
cardiotonic
CHENOPODIACEAE  Chenopodium L. Limoncillo, paico  Leaves Antiflatulence,
ambrosioides anthelmintic
CLUSIACEAE Garcinia Hook.f. Gambogia (gomo  Sap Purgative
hanburyi resina, guta) -
Garcinia
Garcinia morella Desr. Purgative
Hypericum elatum Aiton Hipericum Flowers, Insect bites,
seeds stomachache
Hypericum L. Yerba de San Juan Whole Mild antidepressive,
perforatum (Hiperico) plant menopausic neurosis,
diuretic
COMPOSITAE Tessaria Ruiz & Pav. Bobo, cahuara, Whole Asthma, diuretic, Tropical and
(ASTERACEAE) integrifolia péajaro loco, plant, liver disease, kidney subtropical South
pajajobobo leaves and gallbladder America
(Bolivia), Callacaso stones, hepatitis,
(Peru) renal failure, diuretic,
coughs, skin ulcers,
snakebites
CRASSULACEAE Kalanchde (Lam.) Pers. Nadhudhu, Fortuna, Leaves Headache, fever, Tropical and
pinnata Linaza, Eina pamu inflammation, ear subtropical
(Bolivia) pain, otitis, paperas countries
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Family Scientific Authority Common Part(s) Medicinal ~ Geographic International Farming
Name Names Used use(s) location  distribution
Sedum acre L. Pam pajarito Leaves Wound healing
CUCURBITACEAE Bryonia alba Brionia Vera Roots Antiinflammatory,
antiemetic
Citrullus (L.) Schrad. Naranja (fenchona) Whole Hypnotic,
colocynthis plant carminative
CUPRESSACEAE Juniperus L. Enebro Whole Diuretic, rheumatism
communis plant
Thuja occidentalis L. Arbol de laVida  Leaves Skin infections,
genitourinary
affections
DROSERACEAE Drosera L. Drosera Leaves, Antitussive
longifolia Flowers
EQUISETACEAE Equisetum L. Cola de caballo Spores Mild stimulant
arvense
ERICACEAE Kalmia sp. Laurel de la Leaves Antirrheumatic, gout
montafia pains
Ledum palustre L. Rosa Marina Fresh Diathesis, gout
plant
Rhododendron sp. Rosa de Siberia Leaves Chronic rheumatism,
gout
ERYTHROXYLACEAE Erythroxylum Lam. Coca Leaves Analgesic, stimulant
coca and digestive, local
anesthetic
EUPHORBIACEAE Croton lechleri  Mull. Arg.  Sangre de draco Sap Wound healing,
antiinflammatory,
antiviral, vulnerary
Jatropha curcas L. Pinon Leaves, Emetic, vermifuge,
seeds strong purgative,
rubesfacient,
antiinflammatory,
toxic plant
Pera benensis Rusby Apainichij, apainiki Bark Leishmaniasis Tropical America
FABACEAE Astragalus spp Astragalus Fruits, Sweating, abortion, High plateau
Leaves, skin infections, (3900m)
flowers rheumatism, Bboken
bones, insecticide,
soap for washing,
allergies, thread-
worms, dandruff
Cassia fistuloides Collad. Ramillo Seeds Laxative
Dipteryx odorata (Aubl.) Almendro Seeds Antiseptic, skin Amazones
Willd. infections,
antiinflammatory,
antiseptic
Glycine hispida  Maxim. Soja (Lecitina) Whole plant Inferior extremities'
arthrosis
Glycyrrhiza L. Raiz de licorice Roots, Antiinflammatory,
glabra (Regalis) stolons spasmolytic,
expectorant,
demulcent,
adrenocorticotropic
effect
Hymenaea L. Paquio Bark, Vermifuge,antiseptic,
courbaril fruit antiinflammatory,
antispasmodic,
wound healing
Medicago sativa L. Alfalfa Flowers & Haemostatic, liver  High valleys
leaves affections, antiseptic (3600m)
Myroxylon (L) Harms Told Fruit Hypnotic agent,
balsamum expectorant
Piscidia piscipula (L.) Sarg.  Piscidia Seeds, root  Sedative, antitussive,
bark spasmolytic,

antiinflammatory
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Family Scientific Authority Common Part(s) Medicinal ~ Geographic International Farming
Name Names Used use(s) location  distribution
Psoralea mutisii  Kunth Willa-wallikhaya  Leaves, Digestive sedant
flowers
Rhynchosia (Lam.) Urb. Raices amargas Leaves, Febrifuge, digestive
pyramidalis (Orosus) flowers,
roots
Senna Mill. Cassia, Sen Whole Laxative
alexandrina plant,
fruit
Senna Mill. Cassia Whole plant Laxative
alexandrina
Sophora japonical. Sofora Leaves, Antihemorrhagic
L. flowers
Tamarindus L. Tamarindo Seeds, fruits Laxative,
indica hepatoprotector
Trifolium L. Flor de clavo rojo  Flowers Dermatologic agent,
pratense mild antispasmodic,
expectorant
FAGACEAE Quercus Makino Quercus Bark Antidiarrheic,
stenophylla diuretic, antipyretic,
urolithiasis
GENTIANACEAE Gentiana lutea L. Genciana roots Bitter, digestive
stimulant,
hemostatic,
antiinflammatory,
wound healing
GERANIACEAE Erodium (L) L'Hér.  Aguja Aguja Flowers &  Fever, antiseptic, High plateau in
cicutarium ex Aiton leaves venereal diseases, La Paz
antiinflammatory,
food supplement
GINKGOACEAE Ginkgo biloba Gynkgo biloba Leaves Antioxidant
HAMAMELIDACEAE Hamamelis Hamamelis Leaves Cosmetic astringent,
virginiana antiinflammatory,
action on veins
HIPPOCASTANACEAE Aesculus L. Castafia de Indias  Seeds Antiinflammatory,
hippocastanum antiedema,
vasoconstrictor
HIPPOCRATACEAE  Salacia (Miers) A.  Chuchuhuasu, bark, roots  Rheumatism, colds, From Panama to
impressifolia C. Smith guapomo, panu impotence, kidney the Caribbean
pain, fever, bruises, then to Southern
foruncles, trauma, Brazil
body tonic
ICACINACEAE Leretia cordata  Vell. Curarina, doctorina Roots Snakebite, purgative, Peru, Colombia,
emetic Guyanas, Brazil
IRIDACEAE Iris versicolor L. Banderamorada  Rhizome Somniferous, emetic, High valleys
yellow fever (3700m)
JUGLANDACEAE Juglans cinerea L. Nogal blanco Leaves Antidiarrhoeic
KRAMERIACEAE Krameria Ruiz & Pav. Raiz de ratania Roots Astringent,
triandra antidiarrheic,
antimicrobial
LAMIACEAE Glechoma L. Ground Ivy Aerial parts
hederacea
Hyptis mutabilis  (Rich.) Brig. Albahaca Leaves Fever, Skin wounds, Amazones
antiseptic,
antiinflammatory,
antiespasmodic,
antiflatulence,
febrifuge
Hyssopus L. Hisopo Leaves, Expectorant,
officinalis flowers antiseptic
Lavandula spicata L. Lavandula, Whole plant Aromatic
Lavanda Espliego
Lavandulavera DC. Aromatic
Leonurus L. Leonorus Aerial part  Sedative,

cardiaca

hypotenssive,
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cardiotonic
Marrubium L. Marrubio Leaves, Expectorant, bitter
vulgare fruits tonic
Melissa officinalis L. Toronjil, Melissa ~ Stems, Sedative, choleretic,
leaves antispasmodic
Mentha piperita L. Menta (mentol- Leaves Antispasmodic,
L. mentona) antiflatulence,
choleretic, halitosis
Mentha spicata L. L. Yerbabuena Stems, Antiflatulence
leaves
Ocimum L. Albahaca Leaves Fever, general body Amazones
basilicum discomfort, tonic,
antiseptic,
antiinflammatory,
antispasmodic,
antiflatulence,
febrifuge
Origanum L. Mejorana Leaves, Antispasmodic
majorana flowers
Origanum vulgare L. Mejorana Leaves, Antispasmodic
flowers
Rosmarinus L. Romero Leaves, Antispasmodic,
officinalis flowers carminative
Salvia officinalis L. Salvia Leaves Digestive,
antiflatulence, oral
hygiene
Thymus vulgaris L. Tomillo Whole Digestive, vagolytic,
plant carminative,
rheumatism
LAURACEAE Aniba canelilla  (Kunth) Mez Canelén, canelén  Bark, Analgesic,
colorado, casca leaves antirrheumatic,
preciosa, preciosa, gastric stimulant,
yuruma sedative, elimination
of residual blood
after delivery,
regulator of
physiological
functions in newly
borns
Aniba duckei Kosterm. Palo de rosa Stem wood, Analgesic,
leaves antirrheumatic
Cinnamomum (L.) J. Presl  Alcanfor Leaves Expectorant, Occidental
camphora migraine, toothache, planes
asthma, antipruritic, Department of
antiinfective Santa Cruz
Cinnamomum Blume Canela Bark Antiespasmodic,
zeylanicum antiflatulence
Persea americana Mill. Palta (palto, Bark, fruit, Diuretic, aphrodisiac,
aguacate) leaves astringent
LEGUMINOSAE Dipteryx odorata (Aubl.) Almendrillo, mahui Seeds, Emmenagogue, Guyanas, Brazil,
(FABACEAE) Willd. (Bolivia), Cumaru, stems, otitis, fever, Peru
tonea, tonka, tonka bark energizing bath,
bean (Brazil), snakebite,
Charpilla del rheumatism, coughs
murciélago,
sarrapia, shihuaco
(Venezuela)
Erythrina Hassl. Epagalate Bark Coughs,
dominguezii (Argentina), Cacho hemorrhages, wound

de gallo, cosorio,
cuatirui, iba aqui,
iba schascha

healing, hematomas
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LILIACEAE Allium sativum L. Ajo Bulb Herpes, skin Inter-andean
infections, valleys
toothaches, intestinal
parasites, poisonous
insects bites, skin
fungi, colds,
hypotensive,
triglycerid
Aloe ferox Mill. ~ Mill. Aloe Leaves Cicatrization, Found between
migraines, purging, 2400y 3500m
toothaches, coughs, above sea level
laxative
Aloe vera (L.) Burm. f. Aloe vera Leaves Laxative, emollient
for burns
Chamaelirium  A.Gray Unicornio falso Roots, Uterinetonic,
luteum rhizomes emmenagogue
Colchicum spp Azafran de los Fresh bulbs ~ Antiinflammatory
prados
Convallaria L. Covalaria Leaves Cardiotonic
majalis
Drimia indica (Roxb.) Urginea Bulbs Expectorant
Jessop
Drimia maritima (L.) Stearn  Squill blanco Bulbs Expectorant
LINACEAE Linum L. Lino (Linaza) Seeds Antidiarrhoeic,
usitatissimum L. antispamolitic
LOGANIACEAE Gelsemium sp. Jazmin Silvestre  Roots Hysteria,
neurasthenia
Ignatia amara L.f. Habas de San Seeds Hysteria,
Ignacio, Semilla de neurasthenia,
San Ignacio analgesic, colds
Strychnos  nux-L. Nuez vomica Seeds Gastritis,
vomica antiflatulence,
dyspepsia
LYCOPODIACEAE Lycopodium sp. Pie de lobo Spores Urinary and hepatic
affections
MAGNOLIACEAE Illicium anisatum L. Anis estrella Fruit Antiflatulence,
L. antiespasmodic,
digestive stimulant,
galactogogue
Ilicium verum Hook. f. Badiana (anetol)  Fruit Antiespasmodic
MALVACEAE Althaea officinalis L. Raiz de altea Roots Demulcent, emollient
Malva sylvestris L. Raiz de altea Roots Demulcent, emollient
MELIACEAE Cedrela fissilis ~ Vell. Cedro, cedro Bark Urinary astringent, Tropical America
blanco, cuabadiu abortive, diarrhea, from México to
fever, bleeding, Argentina
postpartum
hemorrhage, scabies,
hematomas
Cedrela odorata L. Cedro Bark Astringent, analgesic,
febrifugue, emetic
Guarea guidonia (L) Sleumer Buinapaqui, huapi, Fruit peel,  Diarrhea, stomach- The Antilles
huapisillo, bark, seeds cramps, intestinal (Cuba), Costa
trompillo de monte parasitosis, fever, Rica and Panama
(Bolivia), abortion, in America
Canjarana (Brazil), rheumatism, Central to tropical
Cocillana expectorant, emetic region in South
in large dosis America
including
Paraguay
Northern A
MENISPERMACEAE  Jateorhiza Miers Raiz de colombo  Roots Dyspepsia
palmata
MENYANTHACEAE  Menyanthes L. Meniantes Leaves Laxative
trifoliata
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MONIMIACEAE Boldoa fragrans (Pers.) Endl. Boldo Leaves Digestive
Peumus boldus ~ Molina Boldo Leaves Digestive
MORACEAE Brosimum Sw. Murure Sap, bark,  Antiasthmatic,
alicastrum fruit antirrheumatic, tonic,
aphrodisiac
Ficus Rich. Bibosi Sap, latex  Anthelmintic,
anthelminthica purgative, stimulant,
caustic
MORACEAE Pseudolmedia (Ruiz & Inaubd, nui, ojoso  Latex Insect bites Tropical America,
laevis Pav.) J.F.  colorado, palo north, south and
Macbride  pichi, pamma East of Andes
mountain system
MYRISTICACEAE Myristica Houltt. Nuez moscada Seeds Hypnotic,
fragrans antidiarrhoeic,
carminative,
antispasmodic
Otoba parvifolia (Markgraf) Aguanillo, cumala Resin of Scabies, mycosis, Brazil, Colombia,
A.H Gentry colorada, gabu, bark insect bites, cold, Ecuador,
mamilla, naiqui, reumathism, skin Guyanas, Peru,
sangre toro, turu infections Venezuela.
sha ami
MYRTACEAE Eucalyptus Labill. Eucalipto Leaves, Coughs, colds,
globulus bark asthma, fever
Eugenia Bull. & Clavo de olor Young Hypnotic,
caryophyllus Harr. (eugenol) flowers carminative, local
anesthetic
Myrteola 0. Berg Arrayan Leaves Antiinflammatory
microphylla
Psidium guajava L. Guayabo Leaves, Diarrhea
young
sprout,
bark
Syzygium (L.) Merr. & Eugenol Whole Local anesthesic
aromaticum (L.M. Perry plant
OLEACEAE Olea europaea L. L. Olivo Fruit, leaves Obesity, diuretic,
vasodilatator,
hypotensive, mouth
wash
PAPAVERACEAE Chelidonium sp. Hierba de la Whole plant Liver and gastric
Golondrina affections
Fumaria L. Fumaria Aerial parts Smooth muscle
officinalis relaxant, diuretic,
laxative, choleretic
Sanguinaria L. Raiz roja Fresh Headache, pulmonar
rhizomes congestion,
pneumonia
PASSIFLORACEAE Passiflora edulis L. Maracuja Leaves, Sedative,
fruits antispasmodic
Passiflora L. Passiflora Aerial parts Sedative, ansiolytic,
incarnata antispasmodic
PEDALIACEAE Harpagophytum D.C. Harpago Stems Antiinflammatory,
procumbens analgesic, digestive
stimulant
PHYTOLACCACEAE Phytolacca dioica L. Yerba Carmin Roots Obesity, rheumatism
PINACEAE Pinus palustris ~ Mill. Trementina, Pino  Plant extract Analgesic,

Pineno, canfeno,
borneol

Pinus sp.

Whole plant

antirrheumatic,
disinfectant,
deodorant
Diuretic,
antispasmodic
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PIPERACEAE Piper peltatum L. Fey a, fey a ke, Leaves, Skin ulcers, liver Mexico, Central
hoja santamaria,  aerial parts problems, America, Antilles,
ibabi ina, ke, antiinflammatory, South america
piquina, richi ina, appetite stimulant,
santamaria, sipu indigestion, fever,
sipu, ugudi bagasu childbirth,
anticonceptive,
stomachaches
PLANTAGINACEAE Plantago major L. Llanten Leaves Wound healing,
antiinflammatory
Plantago ovata  Forssk. Ispaghula Husk —  Whole plant, Laxative,
Psyllium Husk seeds antidiarrhoeic
POACEAE Avena sativa L. Avena Flowers, Adjuvant in the
leaves, seeds treatment of
symptomatic relief of
aching joints
Cina sp. Semen cina, semen Whole plant Antihelminthic
santo
Cymbopogon (DC.) Stapf Limoncillo Leaves Antiflatulence
citratus
Hordeum vulgare L. Cebada Seed extract Laxative
Triticum aestivum L. Trigo (Salvado de  Seeds Constipation
Trigo)
Zea mays L. Seda de maiz Stamens, Mild diuretic,
pistil demulcent
POLYGALACEAE Polygala senegal. Seneca Roots Expectorant, emetic
. in large dosis
Senega officinalis Spach Poligala de Virginia Roots Chronical bronchitis,
antiinflammatory
POLYGONACEAE Fagopyrum Moench Trigo Sarraceno Flowers Capillary fragility
esculentum
Rheum palmatum L. Ruibarbo Underground Laxative, astringent
plant parts
Triplaris L. Tangarana (Peru), Bark Hemilthiasis, ulcers, from Panama to
americana anani pai, palo leishmaniasis Peru,
diablo, palo santo, Southeastern
Brazil
PORTULACACEAE Portulaca L. Verdolaga Leaves Tonic and food
oleracea
RANUNCULACEAE  Aconitum L. Aconito napelo Whole plant Antipyretic,
napellus antiinflammatory,
diaphoretic, diuretic
Cimicifuga (L) Nutt.  Cimicifuga Roots, Antirrheumatic,
racemosa rhizomes emmenagogue
Hydrastis L. Hydrastis Rhizomes  Antihemorrhagic,
canadensis antimicrobial,
choleretic
Paeonia sp. Rosa Benedicta roots Anal and rectal
ulcers
Pulsatilla (L) Mil(L. Pulsatillae herba  Aerial Antispasmodic,
pratensis parts sedative, CNS
depressant
Ranunculus sp. Centella asiatica ~ Whole Cellulitis
plant
RHAMNACEAE Frangula Cooper Cascarasagrada  Bark Laxative, increases
purshiana peristaltic movement
and restores
intestinal tonicity
Rhamnus frangula L. Cascara sagrada ~ Bark Laxative, increases

peristaltic movement
and restores
intestinal tonicity
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Rhamnus DC. Laxative
purshiana
Ziziphus mistol  Griseb. Yuai Bark, Disinfectant, diarrhea
leaves
ROSACEAE Amarus cerasus Cereza Fruit Digestive,
peduncle antiinflammatory
Crataegus L. Espino albar Leaves Cardiotonic,
oxyacantha sedative, hypnotic
Filipendula Maxim. Filipendula/rosacea Aerial part ~ Antiinflammatory,
ulmaria diuretic, stomachic,
astringent
Fragaria (L) Frutilla Fruits Billiary
chiloensis Duchesne antiinflammatory,
food supplement
Malus pumila Mill. Manzana Fruit Anemia, obesity,
sedative
Prunus Stokes Almendra Fruit (oil)  Emollient
amygdalus
Prunus avium (L) L. Almendra, cerezo  Fruit (oil),  Emollient, diuretic
Fruit
peduncle
Pygeum Hook. f. Pygeum Africanum Bark Antiinflammatory
africanum
Rosa Rosas Flowers Aromatic
Rosa canina L. Flowers
Spiraea ulmaria L. Reina de los prados Flowers Diuretic
RUBIACEAE Calycophyllum  (Benth.) Guayabochi Bark
spruceanum Hook. f. ex
K. Schum.
Cinchona Wedd. Quina Bark Febrifuge,
calisaya antidiarrhoeic, tonic,
eupeptic,
antimalarial, cardiac
antiarrhytmic
Cinchona Pav. Quina Bark Febrifuge,
succirubra antidiarrhoeic, tonic,
eupeptic,
antimalarial, cardiac
antiarrhytmic
Coffea arabica L. Café Fruits Stimulant,
vasodilatator
Genipa L. Nané Bark, Diuretic, stimulant,
americana fruit antidiarrhoeic,
vulnerary
Psychotria (Brot.) Ipeca Bulb Expectorant, emetic,
ipecacuanha Stokes antiamoebic,
antidiarrhoeic,
migraine
Uncaria gambier Roxb. Catechu Leaves Cosmetic, astringent,
antiinflammatory
Uncaria (Aubl) J.F. Ufa de gato, Stems, Coughs, colds, Bolivia, Wild
guianensis Gmel. ontaepome, bark stomachic, Colombia, Peru,
eigahuen, antiinflammatory, Suriname,
cashahuasca antitumoral, Venezuela,
(Quichua), rheumatism, prostate Guyana
eigahuen cancer,

(Huaorani), mulupo
pashca, ontaepome,
soga espinosa, ufia
de gato (Ecuador),
gara

anticonceptive,
prostate cancer,
arthritis, diabetes,
cirrhosis, bond
diseases,
conjuntivitis, gastric
ulcers
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Uncaria (Willd. ex  Ufa de gato Roots Antinflammatory,
tomentosa Roem. & anticonceptive,
Schult.) DC. anticancer
RUTACEAE Barosma Hook. Buchu (Agatosma) Leaves Urinary antiseptic,
crenulata diuretic
Citrus aurantiumL. Naranja (fenchona) Whole Hypnotic,
L. plant carminative
Citrus limonum  Risso Limén Bark Hypnotic,
carminative,
stomachic
Galipea K.Krause  lvanta hembra Bark Antiparasitic,
longiflora antileishmaniasis
Ruta graveolens L. Ruda Flowers, Antiparasitic,
leaves rheumatism
Zanthoxylum L. Zantoxyli corteza  Bark Diaphoretic,
clava-herculis circulatory stimulant
SALICACEAE Populus nigra L. Alamo Leaves, Digestive, High valleys
flowers hemorrhoids, lungs, (3700m)
diuretic, expectorant,
antiseptic,
antiinflammatory
Salix alba L. Sauce - Salix Bark Antiinflammatory,
analgesic,
antipyretic,
antirrheumatic,
astringent
SAPINDACEAE Dodonaea L. L. Chacataya Leaves, Antiinflammatory
fruits
Paullinia cupana Kunth Guarana Seeds Source of caffeine,

beverage industries,
stimulant, dysenteria

SCROPHULARIACEAE Digitalis sp. Digitalis Leaves Arrhythmias,
tachycardia,
cardiotonic
Euphrasia Reichb. Eufrasia Whole Acute ophthalmic
pratensis plant disorders
SIMAROUBACEAE Picrasma excelsa (Sw.) Quassiae lignum  Stems Bitter, anthelmintic
Planch.
SMILACACEAE Smilax ornata Lem. Sarsaparrilla Roots, Antiinflammatory,
rhizomes antirrheumatic,
diuretic
SOLANACEAE Atropa L. Belladona Leaves, Spasmolytic,
belladonna flowers, narcotic, mydriatic,
fruits sedative
Capsicum annumL. Aji (Pimiento rojo) Leaves, Throat Cultivated at
L. fruits, seeds inflammations, anti- around 1700m

inflammatory, anti-  above sea level
rheumatic, digestive,

carminative,
antiseptic,
hemostatic,
rubefacient
Datura L. Estramonio folio  Leaves, Antispasmodic,
stramonium L. Fruits antiasthmatic
Dulcamara Moench Dulce Amargo Stems Bronchial flu,
flexuosa asthma, rheumatism
Hyoscyamus niger L. Henbano Leaves, Antispasmodic
flowers,
fruits
Solanum albidum Dunal Espino blanco Bark, stems Wound healing
Solanum Lam. Espino blanco Bark, stems Wound healing
sisymbrifolium
Tabacum sp. Yerba de laReina Leaves Antinausea
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STERCULIACEAE Cola acuminata  (P. Beauv.) Cola Seeds CNS stimulant
Schott &
Endl.
Theobroma cacao L. Cacao Leaves, Astringent,
seeds cardiotonic,
febrifuge, emollient,
diuretic, vulnerary
STYRACACEAE Styrax Perkins Benjui Sap Anthelmintic,
paralleloneurus purgative, stimulant,
caustic
THEACEAE Camellia sinensis (L.) Kuntze Te verde, te yunnan Leaves Insomnia, dyspepsia
THYMELAEACEAE  Mezereum C.A.Mey. Mezereon Bark Laxative, diuretic,
officinarum cholagogue
TILIACEAE Heliocarpus L. Tiliac Whole Laxative
americanus plant
Tilia platyphyllos Scop. Tilo Flowers Antispasmodic,
diaphoretic, sedative,
hypotensor, emolient,
mild astringent
Triumfetta Jacq. Cadilo prieto Leaves, Stomachache, Mexico to
semitriloba (Brazil), Cepa roots, gastrointestinal pain, Northern
caballo, pega pega, stems constipation, Argentina
rid'a rid'ay dysentery, urinary
problems, fever,
coughs, spontaneous
abortion, child
delivery, gastritis,
diarrhea, uterine
problems, kidney
pain
TURNERACEAE Turnera diffusa  Willd.ex ~ Damiana Leaves, Stimulant, mild
Schult. stamens diuretic, gentle
laxative
ULMACEAE Ulmus rubra Muh L. Ulmus Bark Demulcent, emollient
URTICACEAE Urtica cerasum Ortiga picante Leaves
Urtica dioica L. Ortiga mayor Leaves Rubefacient, diuretic
Urtica urens L. Orégano Leaves, Antiinflammatory
flowers
VALERIANACEAE Valeriana L. Valeriana Roots, Sedative, relaxant,
officinalis rhizomes spasmolytic
VERBENACEAE Lippia citriodora (Lam.) Cedrén — Verbena Leaves Antiflatulence,
Kunth olorosa gastric stimulant,
vagomimetic
VIOLACEAE Viola odorata L. Violeta Leaves, Antitussive
flowers
Viola tricolor L. Pensamiento Leaves, Antitussive
flowers
VITACEAE Vitis vinifera L. Vid Leaves Vasodilatator

ZINGIBERACEAE

ZYGOPHYLLACEAE

Costus scaber Ruiz & Pav. Budhubudhuy, cafia Stems
agria (Bolivia),

canagre (Peru)

Elettaria Maton Cardamomo Seeds
cardamomum

Zingiber Roscoe Jenjibre Rhizomes
officinale

Guaiacum L. Goma de Guayaco Heart wood
officinale

Vaginal baths,
stomachache, liver
problems, intestinal
parasites, snakebite,
back pain, fever,
diuretic

Appetitive stimulant,
halitosis,
antiflatulence
Expectorant,
antiflatulence,
antiemetic
Stimulant,
diaphoretic and
alterative

South America,
Central America,
Mexico, West

India.
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Productos Naturales. CYTED, LEBI, A.S.A.C. PHARMA, IMSS. EU. Editorial de la Universidad de Costa
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San Andres, La Paz, Bolivia; Personal Evaluation.
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Table 3. Inventory of already processed medicinal plants from Bolivia

Company Product Plant Type of
product
Asociacion de exportadores  Romerillo Acanthostyles buniffolius (Hook. ex Arn.) Cosmetics
de aceites esenciales R.M. King & H. Rob.
Mufia negra Hedeoma mandoniana \Wedd. Cosmetics
Asociacion de productores Amaranto Amaranthus caudatus L. Food

Multiactiva

Bolicert, Certificadora

CAMPO CHICO/Chapare

CANOPY BOTANICALS

CARE

CARE Programa MADIDI

Centro de Tecnologia

Agroindustrial

COINCOCA

Confederacion de Pueblos
Indigenas de Boliva Unidos
y Organizados (CIDOD)

CORACA PROTAL

C-PROBOL

CRESPAL S.A.

Medicinal and aromatic plants

Native species: Tejeyeque,
Almendrillo, Verdolago,
Mara

Investments on enterprises

developing biocommerce projects

Aromatic and medicinal plants

and derivatives

Motacu oil, Cat's claw, Sangre de

grado, Maca, medicinal plants
Plant extract and
derivatives

Insecticidal extract
of piretro 25%

Processing of medicinal plants

Medicinal plants

Plant extract and
derivatives

Commercialization of products

Gastro Digest, elixir

Huira Huira, syrup

Impaltos, elixir

Mentol Inhalante, solution for
vaporization

Not reported

Centrolobium ochroxylum Rose ex Rudd (tejeyeque),
Dipteryx odorata (Aubl.) Willd. (almendrillo) 7erminalia
amazonia (J.F. Gmel.) Exell (verdolago), Swietenia
macrophylla King (mara)

Not reported

Not reported

Attalea princeps Mart. (motacu), Uncaria tomentosa
(Willd.) D.C. (cat”s claw), Croton lechleriMuell. Arg
(sangre de grado), Lepidium meyenii Walp (maca)

Schinus molle L., Acanthostyles buniifolius (Hook. ex Arn.)
R.M. King & H. Rob., Eucalyptus globulus Labill.

Chrysanthemum cinerariaefolium

280 native plants

Not reported

Not reported

Not reported

Cynara scolymus L. (alcachofa), Erythroxylon coca Lam.
(coca), Mentha piperitalL. (menta), Peumus boldus
Molina (boldo), Pimpinella anisum L. (anis), Matricaria
chamomilfla L. (manzanilla)

Achyrocline satureioides (Lam.) DC. (huira huira),

Thymus vulgaris L. (tomillo), Polygala vulgaris L. (poligala),
Eucalyptus globulus Labill. (eucalipto),

Cephaelis [pecacuanha (Brot.) A. Rich. (ipecacuana)

Achyrocline satureioides (Lam.) DC. (huira huira),
Eucalyptus globulus Labill. (eucalipto),

Atropa belladonna L. (belladona)

Eucalyptus globulus Labill. (eucaliptus),
Myroxylon toluiferum A. Rich. (tintura de told),
Styrax benzoin Dryand. (benjui), Gomenol

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants
Medicinal and

aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants
Herbal medicinal

products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products
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product
FARCOS LTDA. Digestone, drops Cynara scolymus L. (alcachofa), Peumus boldus Molina Herbal medicinal
(boldo), Baccharis trimera (Less.) DC. (carqueja), products
Rosmarinus officinalis L. (romero), Mentha piperita L.
(menta), Lijppia turbinata Griseb. (poleo)
Fundacion para la Promocion Andean tubercule, Quinua, Solanum andjgenum Juz. & Bukasov (andean tubercule), Food

e Investigacion de Productos
Andinos (PROINPA)

Fundacion URatatawi

Amaranth, Millmi, Maca, Ajipa,
Chira

Tomillo

Agracejo

Ajedrea

Manzanilla

Menta

Mejorana

Mora, Zarzamora

silvestre

Alhucema

Salvia

Llanten

Diente de Leon

Romero

Albaca

Albaca del Monte

Ajenjo

Toronjil

Toronjil del Monte

Nogal

Chenopodium quinoa Willd. (quinua), Amaranthus
caudatus L. (amaranth,millmi), Lepidium meyenii\Walp.
(maca), Helianthus tuberosus L. (ajipa)

Thymus vulgaris L.

Berberis vulgaris L.

Satureja montana L.

Matricaria chamomilla L.

Mentha piperita L.

Origanum majorana L.

Rubus ulmifolius Schott

Lavanadula vera DC.

Salvia officinalis L.

Plantago major L.

Taraxacum officinale F.H. Wigg.

Rosmarinus officinalis L.

Ocimum basilicum L.

Ocimum micranthum Willd.

Artemisia absinthium L.

Melissa officinalis L.

Marrubium vulgare L.

Juglans regia L.

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants
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Company

Product

Plant

Type of
product

GRUPO ALCOS

GRUPO URIACH

(URIACH OTC, S.L.)

HAHNEMANN S.A.

Hierba Buena

Quilquifia, Huacataya

Kirkifia, hortalizas,
medicinal plants

Ufa de gato,
nutraceuticals

Maca, nutraceuticals

Maca Forte, tablets
Maca Forte,
capsules 500mg

Maca Spirit,

capsules 750mg

Tosalcos Balsamico, ointment

Nutragen, capsules

Lipograsil, tablets

Echinacea, oral drops

Maca, tablets 500mg

Saint Jhon Wort, tablets 300mg

Saint Jhon Wort Complex, tablets

Sedaneurin, tablets

Sedativol,

covered tablets

Sedativol, solution

Sedativol Forte, tablets

Siluetin, gel

Siluetin, tablets

Mentha spicata L.

Porophyllum ruderale (Jacq.) Cass.

Uncaria tomentosa (Willd.) D.C.

Lepdium meyenii Walp

Lepdium meyenii Walp

Lepdium meyenii Walp

Lepdium meyenii Walp

Eucalyptus globulus Labill. (eucaliptus), Pinus silvestris L.

(trementina), Cinnamomum camphora (L.) J. Presl
(alcanfor)
Uncaria tomentosa (Willd.) D.C.

Cynara scolymus L., Rhamnus purshiana DC.

Echinacea purpurea (L.) Moench

Lepdium meyenii Walp

Hypericum perforatum L.

Hypericum perforatum L., Valeriana officinalis L.

Valeriana officinalis L., Passiflora incarnata L.

Valeriana officinalis L., Passiflora incarnata L., Matricaria

chamomilla L.

Valeriana officinalis L., Passiflora incarnata L., Matricaria
chamomilla L.

Valeriana officinalis L., Passiflora incarnata L., Matricaria
chamomilla L.

Fucus vesiculosus L., Centella asiatica (L.) Urb.

Fucus vesiculosus L., Centella asiatica (L.) Urb., Cassia
angustifolia Vahl

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Food
Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products
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Company Product Plant Type of
product
Maca, nutraceuticals Lepdium meyenii Walp Herbal medicinal
products

INDUSTRIAS TORRICO

ANTELO (ITA)

Total Digest

Ufia de gato,
tablets 300mg

Belladona 2,5%, plant extract

Irupana Andean Organic Food Satureja boliviana,

Julio Sanjines

LAB. INDUSTRIALES

FARMACEUTICOS VITA S.A.

LABORATORIOS ALEPH

LABORATORIOS ALFA LTDA.

essential oil and plant extrac

Lycopodium sp., essential
oil and plant extrac

Anamu, essential oil and plant
extrac

Romero, essential oil and plant
extrac

Medicinal plants

Stevia

Nuevo Galactogeno,
powder

Cosmetics,

natural remedies,
medicinal plants

Amancay Anis,
herbal teas

Amancay Antigripal,
powder for infusion

Amancay Antirreumatico, herbal
teas

Amancay Boldo,
herbal teas

Amancay Cardiaco, herbal teas

Amancay Carminativo, herbal
teas

Amancay Circulatorio, powder for
infusion

Amancay Coca,
herbal teas

Chelidonium majus L.(celidonium), Baccharis trimera (Less.)
DC. (carqueja), Mentha piperita L. (menta), Peumus boldus

Molina (boldo)
Uncaria tomentosa (Willd.) D.C.

Atropa belladonna L.

Satureja boliviana (Benth.) Brig.

Lycopodium sp

Petiveria alliacea L.

Rosmarinus officinalis L.

Chenopodium quinoa Willd., Amaranthus caudatus L.

Stevia rebaudiana (Bertoni) Bertoni

Chenopodium quinoa Willd., Pimpinella anisum L.

Not reported

Pimpinella anisum L. (anis)

Mentha piperita L. (menta), Salix alba L. (sauce),
Sambucus nigra L. (sauco), Tilia cordata Mill. (tilo)

Matricaria chamomifla L. (manzanilla),
Salix alba L. (sauce), Pimpinella anisum L. (anis),
Harpagophytum procumbens (harpago)

Peumus boldus Molina (boldo)

Convallaria majalis L. (convalaria),

Crataegus monogyna Jacq. (espino albar),
Tilia cordata Mill. (tilo), Valeriana officinalis L. (valeriana),

Prunus avium (L.) L. (cerezo)

Mentha piperita L. (menta), Pimpinella anisum L. (anis),

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Medicinal and
aromatic plants

Herbal medicinal
products

Cosmetics, herbal
medicinal products,
medicinal and
aromatic plants

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal

Matricaria chamomifla L. (manzanilla), Lijppia citriodora (Lam.) products

Kunth (cedron), T7ilia cordata Mill. (tilo)
Sophora faponica L. (sofora), Hamamelis virginiana L.
(hammamelis), Mentha piperita L. (menta)

Erythroxylon coca Lam. (coca)

Herbal medicinal
products

Herbal medicinal
products
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Company Product Plant Type of
product
Amancay Diuretico, Arctostaphylos uva-ursi (L.) Spreng. (gayuba), Herbal medicinal
powder for infusion Prunus avium (L.) L. (cerezo), Equisetum arvense L. products

LABORATORIOS

DROGUERIA INTI S.A.

LABORATORIOS
IFARBO LTDA.

LABORATORIOS VALENCIA

LABORATORIOS VITA S.A.

Amancay Estomacal,
herbal teas

Amancay Hepatico,
herbal teas

Amancay Laxante,
herbal teas

Amancay Manzanilla,
herbal teas

Amancay Menta,
herbal teas

Amancay Sedante,
herbal teas

Amancay Triple Mate,
herbal teas

Mentisan N, syrup

Carqueja Medica,
oral drops

Potente Maca,
tablets 600mg

Potente Maca Suspension
(Infantil)

Transpulmin, balsamo

Tintura de Arnica, topic solution

Tintura de Valeriana, solution

Guirakillo,

antimycotic cream,
vaginal suppositories
Arocarbol, plant extract

Arocarbol Instantaneo,
plant extract

Pastillas Pectorales,
tablets

(cola de caballo)

Matricaria chamomifla L. (manzanilla), Mentha piperita L.
(menta), Lippia citriodora (Lam.) Kunth (cedron),

Tilia cordata Mill. (tilo), Pimpinella anisum L. (anis)
Silybum marianum (L.) Gaertn. (cardo mariano), Peumus
boldus Molina (boldo), Cynara scolymus L. (alcachofa),
Mentha piperita L. (menta)

Cassia angustifolia Vahl (sen), Malva sylvestris L. (malva),
Peumus boldus Molina (boldo), Matricaria chamomilla L.
(manzanilla), 7ilia cordata Mill. (tilo), Pimpinella anisum L.
(anis)

Matricaria chamomilla L. (manzanilla)

Mentha piperita L. (menta)

Valeriana officinalis L (valeriana), 7ilia cordata Mill. (tilo),
Passiflora incarnata L. (pasiflora), Matricaria chamomilla L.
(manzanilla), Lippia citriodora (Lam.) Kunth (cedron),
Pimpinella anisum L. (anis)

Erythroxylon coca Lam. (coca), Pimpinella anisum L. (anis),
Matricaria chamomilfla L. (manzanilla)

Salvia officinalis L. (aceite de salvia), Thymus vulgaris L.
(tomillo), Cephaelis ipecacuanha (Brot.) A. Rich.
(ipecacuana), Myroxylon toluiferum A. Rich. (tolu)

Baccharis genistelloides (Lam.) Pers. (carqueja), Artemisia
absinthium L. (ajenjo), Mentha piperita L. (menta)

Lepdium meyenii Walp

Lepdium meyenii Walp

Cinnamomum camphora (L.) J. Presl (alcanfor),
Eucalyptus globulus Labill. (eucaliptol), Mentha piperita L.
(mentol), Salvia officinalis L. (aceite de salvia)

Arnica montana L.

Valeriana officinalis L

Solanum lorentzii Bitter

Cynara scolymus L. (alcachofa), Rosmarinus officinalis L.
(romero), Baccharis genistelloides (Lam.) Pers. (carqueja),
Peumus boldus Molina (boldo)

Cynara scolymus L. (alcachofa), Rosmarinus officinalis L.
(romero), Baccharis genistelloides (Lam.) Pers. (carqueja),
Peumus boldus Molina (boldo)

Cinnamomum camphora (L.) J. Presl (alcanfor), Eucalyptus
globulus Labill. (eucaliptol), Mentha piperita L. (mentol)

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products
Herbal medicinal

products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products
Herbal medicinal

products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products
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Company Product Plant Type of
product

LAFAR S.A. Guarana, capsules Paullinia cupana Kunth Herbal medicinal
products

Madre Tierra Amazonia

MALENA

Naturaleza S.R.L.

NATUREX

Planeta de Luz, Eco-Spa y
Clinica

PLANTA MEDICA

Productos Naturales San
Agustin (PRONASA)

REMENTBOL

Servicio de Desarrollo Rural y
Medio Ambiente

Nutrimac, capsules

Ufa de gato, capsules 350mg

Aceite de almendras, solution,
topic solution

Phitorelax,
capsules 500mg

Fruit and herbal teas

Paico, medicinal plants

Plant extract

and derivatives

Aromatheraphy,
medicinal plants

Carqueja,
plant extract

Ufia de gato,

plant extract
Sangre de Grado, plant extract

Quinua, plant extract

Carqueja Medica, hydroalcoholic

solution
Echinacea Medica,
solution
Manzanilla Medica,

solution

Medicinal teas

Willea,
herbal teas

Nencia,
herbal teas

Alfilerillo,

Lepdium meyenii Walp

Uncaria tomentosa (Willd.) D.C.

Prunus amygdalus Batsch

Not reported

Valeriana officinalis L

Chenopodium ambrosioides L.

Not reported

Not reported

Baccharis genistelloides (Lam.) Pers.

Uncaria tomentosa (Willd.) D.C.

Croton lechleri Muell. Arg

Chenopodium quinoa Willd.

Baccharis genistelloides (Lam.) Pers. (carqueja),
Artemisia absinthium L. (ajenjo),

Mentha piperita L. (menta)

Echinacea purpurea (L.) Moench

Aceites volatiles, Oxido de bisabolol

Not reported

Not reported

Not reported

Gentiana galanderi Hieron.

Erodium moschatum (L.) L'Hér. ex Aiton

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Medicinal and
aromatic plants

Herbal medicinal
products

Medicinal and
aromatic plants,
herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
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Company Product Plant Type of
product
herbal teas products
Martin Mufia, Minthostachys mollis (Kunth) Griseb. Herbal medicinal
herbal teas products
Kiswara, Buddleja coriacea Remy Herbal medicinal
herbal teas products

Sociedad Boliviana de
Medicina Tradicional

(SOBOMETRA)

Cola de caballo,
herbal teas

Calahuala,
herbal teas

Raiz de la China,
herbal teas

Acedera, herbal teas

Valeriana, herbal teas

Ointments, syrups,
infusions

Tecnologico Agropecuario Aromatic plants

Canada (TAC)

TENATUR Medicinal plants and teas
TERBOL Ginkgo biloba,
S.A.(LAB.TERAPEUTICA capsules 400mg

BOLIVIANA SA)

Korean Ginseng,
capsules 520mg

Noni Juice

Soy Lecithin,
capsules 1200mg

Equisetum arvense L.

Polypodium decumanum Willd.

Not reported

Rumex acetosa L.

Valeriana officinalis L

Not reported

Not reported

Chenopodium pallidicaule Aellen,

Amaranthus caudatus L.

Ginkgo biloba L.

Panax ginseng C.A. Mey.

Morinda citrifolia L.

Glycine max (L.) Merr.

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products
Medicinal and

aromatic plants

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Herbal medicinal
products

Source:

Data was retrieved from each corresponding company’s websites (Table 5).
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Table 4. List of Bolivian producers by economic sector and economic location

Economic sector Producers Geographic
location
Herbal Medical Products CORACA PROTAL Cochabamba
C-PROBOL La Paz
CRESPAL S.A. La Paz
FARCOS LTDA. Cochabamba
Grupo Alcos La Paz
GRUPO URIACH (URIACH OTC, S.L.) not reported
HAHNEMANN S.A. La Paz
INDUSTRIAS TORRICO ANTELO (ITA)
LABORATORIOS ALFA LTDA. La Paz
LABORATORIOS DROGUERIA INTI S.A. La Paz
LABORATORIOS IFARBO LTDA. Cochabamba
Laboratorios Valencia Cochabamba
LAB. INDUSTRIALES FARMACEUTICOS VITAS.A La Paz
LAFAR S.A. La Paz
MALENA Cochabamba
Naturaleza S.R.L. Cochabamba
NATUREX Cochabamba
Planeta de Luz, Eco-Spa y Clinica Cochabamba
PLANTA MEDICA La Paz-Coroico
Productos Naturales San Agustin (PRONASA) Potosi
Servicio de Desarrollo Rural y Medio Ambiente La Paz
Sociedad Boliviana de Medicina Tradicional (SOBOMETRA) La Paz
TENATUR Cochabamba
TERBOL S.A.(LAB.TERAPEUTICA BOLIVIANA SA) Santa Cruz
Perfumes and cosmetics Asociacion de exportadores de aceites esenciales Cochabamba
Irupana Andean Organic Food La Paz
Laboratorios ALEPH Cochabamba
Planeta de Luz, Eco-Spay Clinica Cochabamba
Nutraceuticals and allies CARE Programa MADIDI Beni
Centro de Tecnologia Agroindustrial Cochabamba
CORACA PROTAL Cochabamba
Grupo Alcos La Paz
HAHNEMANN S.A. La Paz
LAB. INDUSTRIALES FARMACEUTICOS VITA S.A. La Paz
LABORATORIOS ALFA LTDA. La Paz
LAFAR S.A. La Paz
Naturaleza Cochabamba
NATUREX Cochabamba

PLANTA MEDICA
Productos Naturales San Agustin (PRONASA)

La Paz-Coroico
Potosi
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Economic sector Producers Geographic
location

Servicio de Desarrollo Rural y Medio Ambiente La Paz
Sociedad Boliviana de Medicina Tradicional (SOBOMETRA) La Paz
TENATUR Cochabamba
TERBOL S.A.(LAB.TERAPEUTICA BOLIVIANA SA) Santa Cruz

Pharmaceutical aids Asociacion de productores Multiactiva La Paz
Bolicert, Certificadora La Paz
CAMPO CHICO/Chapare Cochabamba
CARE La Paz
CARE Programa MADIDI Beni
Centro de Tecnologia Agroindustrial Cochabamba
COINCOCA Cochabamba
Confederacion de Pueblos Indigenas de Boliva Unidos y Santa Cruz
Organizados (CIDOD)
Fundacion para la Promocion e Investigacion de Productos La Paz

Andinos (PROINPA)

Fundacion Ufatatawi

Irupana Andean Organic Food

Julio Sanjines

Laboratorios ALEPH

Planeta de Luz, Eco-Spay Clinica
Tecnologico Agropecuario Canada (TAC)
TENATUR

La Paz-Oruro
La Paz

La Paz

Cochabamba
Cochabamba
Cochabamba
Cochabamba

Source: Analysis of Tables 3 and 5.
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Table 5. List of Bolivian companies

Company Contact Phone Fax E-mail Web Address

Asociacion de Cochabamba,

exportadores de Bolivia

aceites esenciales

Asociacion de La Paz, Bolivia

productores

Multiactiva

Bolicert, Certificadora Grover Bustillo  249-0747 bolicert@mail.megalink.com Calle General
Gonzalez No.
1314, La Paz

CAMPO Agustin Ferrel Central Nuevo

CHICO/Chapare Chapare, Distrito
4 Villa Tunari,
Cochabamba

CANOPY Mark Meador 333-7476 354-7383  bds@scbbs.com.bo www.noelkempff.com Casilla 2241,

BOTANICALS Santa Cruz

CARE Jan Schollaert 249-2957 249-4342  care@carebolivia.org Calle Heroes del
Acre No. 1725
(San Pedro), La
Paz

CARE Wilfredo 8922394 8922395 wilpero@yahoo.com Esquina Palacio y

Programa Penafiel Mariscal Sucre,

MADIDI Beni

Centro de Eduardo 4232548 4233648 centrote@pino.cbb.entelnet.bo Facultad de

Tecnologia Zambrano Ciencias y

Agroindustrial Tecnologia,
UMSS,
Cochabamba

COINCOCA Melvi Paz 424-4014 coincoca@supernet.com Calle Libertad No.
2925, Zona Norte
(entre Av
Callapampa y
Melchor Perez),
Cochabamba

Confederacion Robert 3460714 3477050 cidobpi@roble.scz.entelnet.bo Casilla 6135,

de Pueblos Indigenas Cartagena Santa Cruz

de Boliva Unidos y

Organizados (CIDOD)

CORACA PROTAL Sandro Zalabria 4252421 Junin entre
Santanaiiis,
Cochabamba

C-PROBOL Jorge Gothret 233-6886 233-6996  jgottret@ceprobol.gov.bo www.ceprobol.gov.bo Mariscal Ballivian,
Piso 18, La Paz

CRESPAL S.A. Raul Crespo (591-2) 2491134 (591-2) crespal@ibis.cnb.net www.crespal.com Calle Nicolas

2488748

Acosta No. 784,
La Paz, Bolivia
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Company Contact Phone Fax E-mail Web Address
FARCOS LTDA. Prudencio 4259393 4259394 argebolc@entelnet.bo Z.Totorkahua
Velasco Orlando Canton el Paso
(Quillacollo),
Cochabamba,
Bolivia
Fundacion para Victor lriarte 241-6966 241-6966  v.iriarte@proinpalp.org Fernando
la Promocion e Sejas Guachulla 'y
Investigacion de Abdon San
Productos Andinos Saavedra No.820,
(PROINPA) Edificio Marconi
Piso 2, La Paz
Fundacion Unatatawi Domingo de 2333979 2333979 fundawi@ceibo.entelnte.bo Prolongacion La
Guzman Paz-Oruro, Bolivia
GRUPO ALCOS Alberto Liendo  591-2-2223866 591-2- natural@alcos.com.bo www.alcos.com.bo Calle Hugo
2222456 Estrada No. 87,

GRUPO URIACH
(URIACH OTC, S.L.)

HAHNEMANN S.A.

INDUSTRIAS
TORRICO ANTELO
(ITA)

Irupana Andean
Organic Food

Julio Sanjines

LAB. INDUSTRIALES
FARMACEUTICOS
VITA S.A.

LABORATORIOS
ALEPH

LABORATORIOS
ALFA LTDA.

LABORATORIOS
DROGUERIA INTI
S.A.

LABORATORIOS
IFARBO LTDA.

LABORATORIOS
VALENCIA

Ronald Gumucio

Javier Hurtado

Kieffer Herrada
Carlos/Montero

Jaime Mendez

Juan Jose Ferrer

Dieter Schilling

Walter Alvarez

Valencia lllanes
Alejandro/
Ramiro Valencia

(591-2) 2415442 (591-2)

2415444
4254200 4254209
221-1938 221-5805
2455888- 2455973
2455770
2455759-
2455863
4501767 4501767

2224237/222791 2224217
0

2408282 24006540
226001 (591-4)
255407

4265641/424196 4260265
8

rgumucio@unete.com

torricoantelo@gmail.com

irupana@ceibo.entelnet.bo

labvita@caoba.entelnet.bo

alfa@pharmalabalfa.com.bo

doria@inti.com.bo

ifarbo@supernet.com.bo

valenr@pino.cbb.entelnet.bo

www.inti.com.bo

La Paz, Bolivia

Calle Pedro
Salazar, No. 692,
Esq. Ecuador, La
Paz, Bolivia

Direccion Adm.
Belzu N° 174 -
direccion Ind.
Colombia N° 1059

Av. Costanera No.
36, Villa Merced,
La Paz, Bolivia

La Paz, Bolivia

Av. Manco Kapac
N© 494, La Paz,
Bolivia

Calle Espafia No.
148, Cochabamba

Plaza Uyuni No.
115, Miraflores,
La Paz, Bolivia

Calle Socabaya
142-160, La Paz,
Bolivia

Calle Lanza s/n,
Cochabamba,
Bolivia

Junin 197 y
Colombia, Casilla
3171, Carretera
Qillocollo-Confital
Km 18.5,
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Company Contact Phone Fax E-mail Address
Cochabamba,
Bolivia

LABORATORIOS lvonne Montero 2455973 2455973 labvita@caoba.entelnet.bo. Av. Manco Kapac

VITA S.A.

LAFAR S.A.

Madre Tierra
Amazonia

MALENA

Naturaleza
S.R.L.

NATUREX

Planeta de Luz,
Eco-Spay
Clinica

PLANTA
MEDICA

Productos Naturales
San Agustin
(PRONASA)

REMENTBOL

Servicio de Desarrollo

Rural y Medio
Ambiente

Sociedad Boliviana
de Medicina
Tradicional
(SOBOMETRA)

Tecnologico
Agropecuario
Canada (TAC)

TENATUR

Jaime Ocampo

(591-2) 2410411 (591-2)

Yafiez Eid, Dante 4221516-

Abraham

Adolfo Mier

4226847

4258775

Filiberto Ugalde 4256806

Luis Espinoza

4261234

Pauki Stronmkurt 022133-6015

Adolf

Huallpa Quinta
Juan

Walter Alvarez

Karl Hoffmann

Diomedes
Herrera

8139594

231-3783/233-
1724

4134321

2227041

4523200

4258775

4115205

4291031

8116015

79972944

4134321

4257715/425771 4257717

6/4239930

lafar@datacom.bo.net

malena@supernet.com.bo

frutte@pino.cbb.entelnet.bo

simexsrl@pino.cbb.entelnet.bo

saluz@albatros.cnb.net

plantmed@mail.entelnet.bo

alvarezkallawaya@hotmail.com

teccanad

ino.cbb.entelnet.bo

camcom@pino.cbb.entelnet.bo

N° 494, La Paz,
Bolivia

Cresp No. 2213,
La Paz, Bolivia

Beni, Bolivia

Av. Salamanca N°
917, Cochabamba
, Bolivia

Calle 25 de mayo
Ne 393,
Cochabamba

Calle Jordan E-
0382,
Cochabamba

www.planetadeluz.com casilla 318,

Cochababamba

Apanto - Coroico
Nor Yungas S/N
Quinta
Uchumachi, La
Paz - Coroico

San Agustin,
Provincia
Baldivieso, Potosi

Pastor Diaz
N©168, Santa
Cruz

La Paz, Bolivia

Calle Pasaje
Gonzalez N° 140
casi esq.
Prolongacion
lllampu, Zona de
San Pedro, La Paz

Av. Abecedario
s/n Chimore,
Cochabamba

F Sabtivafiez N©

0616,
Cochabamba
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Company Contact Phone Fax E-mail Web

Address

TERBOL 3426767 3426767 terbol@terbol.com
S.A.(LAB.TERAPEUTIC
A BOLIVIANA SA)

Barrio Hamacas
Calle 2 Este N°
3205, Santa Cruz

Source: Data was retrieved from each corresponding company’s websites;
Direccion de Medicamentos y Tecnologia en Salud: www.sns.gov.bo;
Dr. Alberto Giménez. Institute of Pharmacobiology, Universidad Mayor San Andres, La Paz, Bolivia.
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A Model Monograph
Achyrocline satureioides (Lam.) DC.
Prodromus Systematis Naturalis Regni Vegetabilis 6: 220. 1837.
FAMILIA: Compositae (Asteraceae)

FIGURA 1.  Achyrocline satureioides (Lam.) DC.
Fotografia: Salvador Cahigeral

88



SINONIMOS

Gnaphalium satureioides Lam.
Achyrocline candicans (Kunth) DC.
Gnaphalium candicans Kunth

NOMBRES COMUNES EN LOS PAISES IBEROAMERICANOS

Macela do campo (BRASIL)
Mirabira, suso, vira-vira, wira-wira, yatey-caa, yerba de chivo (BOLIVIA)
Birabira, marcela (URUGUAY), marcela hembra (URUGUAY, ARGENTINA)

DESCRIPCION BOTANICA

Sub arbusto de hasta 80cm de altura, ramoso, erecto, cubierto de pelos cortos y lanosos
gue le dan una coloracién blanquecina. Hojas alternas, sésiles hasta 5 cm de largo y hasta
4 mm de ancho. Produce tres a cuatro flores pistiladas marginales y una o dos flores
centrales perfectas (fide HNB-LPB, 2000: pag.).

DISTRIBUCION GEOGRAFICA Y HABITAT

Es una planta comun en los arenales, cerros, sierra y campos pedregosos. Se da en todo el
Uruguay, Brasil, Bolivia y Argentina.

USOS ETNOMEDICOS Y MODO DE EMPLEO

En Argentina la planta entera en infusion es utilizada como digestivo y antidiabético
(GARCIA ET AL., 1990). En Brasil, la infusion de las partes aéreas secadas a la sombra,
son utilizadas como antiespasmadico, antiinflamatorio y antibacteriano (ZANI ET AL.,
1995). En Colombia se utiliza para el tratamiento de tumores(GARCIA-BARRIGA, 1975).
En Paraguay se usa contra las infecciones (HIRSCHMANN, 1984) y en Venezuela es
utilizada contra la diabetes (MORTON, 1974). La decoccion de esta planta es también
utilizada como emenagogo y para superar la impotencia. En diversos paises
Sudamericanos las flores son utilizadas como antiespasmédico (GONZALEZ ET AL.,
1993), analgésico, antiinflamatorio (SIMOES, 1988), emenagogo, contra la diarrea, como
sedativo, hipoglicemiante y en disturbios gastrointestinalestROCHA ET AL., 1994;
VARGAS ET AL., 1991).

En Argentina como tratamiento para el asma (SAGGESE, 1959). En Bolivia, las flores son
utilizadas en la medicina tradicional Tacana contra la diarrea. Un pufiado de flores se
hacen hervir en agua, durante cinco minutos y se toma cuando se tiene sed. Esta
preparacion se administra también a los bebés, no es tdxica. Esta misma preparacion
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endulzada con miel de abeja se utiliza para el tratamiento de la tos (BOURDY ET AL.,
1999).

ACTIVIDAD FARMACOLOGICA Y BIOLOGICA

El residuo soluble en diclorometano de los extractos hidroalcoholicos de la planta entera
estudiada en Bolivia, no presenta actividad toxica contra Artemia salina, (TICONA, 1997).
Extractos de plantas colectadas en Brasil (ZANI ET AL., 1995) en Uruguay (GONZALEZ
ET AL., 1993) y en Paraguay (ROJAS DE ARIAS ET. AL., 1995) reportan toxicidad
contra el camaron salino. La fraccion de los polisacaridos obtenidos de la planta entera
seca, presentan una marcada actividad inmuno estimulante (WAGNER, 1985). No se
reporta actividad contra Neurospora crassa (PINAYA, 1997). Tampoco presenta actividad
contra bacterias gram negativas, pero si contra Staphylococcus aureus a la concentracion
de 1.0 mg/ml (PONCE, 1997). La planta entera presenta una leve actividad antioxidante
(DESMACHELIER ET AL., 1997). Se ha demostrado actividad genotdxica utilizando
Salmonella typhimurium y contra Escherichia coli (VARGAS, 1990). Los niveles de
actividad molusquicida, contra Biomphalaria glabrata, se detallan en el trabajo de DE
SOUZA ET AL. (1984). Las infusiones de flores presentan actividad antiviral contra HIV
(ABDEL-MALEK ET AL., 1996) y actividad citotdxica conta células KB (ARISAWA,
1994). Los extractos presentan débil actividad contra Trypanozoma cruzi (ROJAS DE
ARIAS ET. AL., 1995).

TOXICIDAD Y ESTUDIOS CLINICOS

Las actividades de toxicidad general, analgésica, antiinflamatoria, relajante sobre musculo
liso e inhibicién de la motilidad intestinal, han sido determinadas en modelos in vivo
(SIMOES ET. AL., 1988), pero no se han reportado estudios clinicos.

QUIMICA

De la planta entera se han obtenido los polisacaridos As-3 y As-4 (PUHLMANN ET. AL.,
1992); ademas se reportan sesquiterpenos (SENNA ET AL., 1997) y derivados de la
fenilpirona; 23-metil-6-0-desmetilauricepirona e italdipirona; delta-cadineno; &cidos
polifendlicos; cumarinas (HIRSCHMANN, 1984); diversos flavonoides derivados de la
galangina y quercetina (BROUSSALIS ET AL., 1988; PETROVICK & KNORST, 1991).
Los principales monoterpenos presentes en el aceite esencial obtenidos de las hojas son:
cineol,1-8; cis B-ocimeno y trans B-ocimeno, a-pineno (LAMATY ET AL., 1991). De los
extractos de las hojas y de las infloresencias se han identificado diversas flavonas y
flavonoides (FERRARO ET AL., 1981).
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EXECUTIVE SUMMARY

This report is state of art information on different aspects of medicinal plants in the country.
Sources of raw material of medicinal plants are grouped by families containing medicinal
properties, geographic location and farming. Inventory of the already processed medicinal
plants, identification of possible future products, list of producers by economic sector and

economic location are provided

This report also provides an overview of the productive chain of medicinal and aromatic
plants for herbal medicinal products, nutraceuticals, cosmetics and pharmaceutical aids.
Information on companies engaged in different aspects of medicinal plants industry is

provided.

It briefly describes current tendencies of the market, distribution channels, social, legal and

commercialization ways of medicinal plant based products.

Based on critical evaluation and industrial potential, the most promising plants of Ecuador
are Amaranthus caudatus L., Amaranthus hybridus L., Aristeguietia glutinosa (Lam.) R.M.
King & H. Rob., Bactris gasipaes Kunth, Bixa orellana L., Bursera graveolens (Kunth)
Triana & Planch., Chenopodium ambrosioides L., Chuquiraga jussieui J.F. Gmel.,
Cinchona pubescens (Vahl.), Clinopodium nubigenum (Kunth) Kuntze, Copaifera paupera
(Herzog) Dwyer, Croton lechleri Mull. Arg., Cynara scolymus L., Equisetum bogotense

Kunth, Eryngium foetidum L., Grias neuberthii J.F. Macbr., llex guayusa Loes, Marsdenia
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cundurango Rchb. f., Maytenus laveis Reissek, Ocotea quixos (Lam.) Kosterm.,
Oenacarpus bataua var. bataua Mart., Paullinia yoco R.E. Schult. & Killip, Peumus boldus
Molina, Phlebodium aureum (L.) J. Sm., Phyllanthus niruri L., Physalis peruviana L.,
Plantago australis Lam., Smallanthus sonchifolius (Poepp.) H. Rob. = Polymnia
sonchifolia Poepp., Smilax lundellii Killip & C.V. Morton, Spondias mombin L., Stevia
rebaudiana (Bertoni) Bertoni, Taraxacum officinale F.H. Wigg., Tropaeolum tuberosum
Ruiz & Pav., Uncaria guianensis (Aubl.) J.F. Gmel., Uncaria tomentosa (Willd. ex Roem.

& Schult.) DC., Vaccinium floribundum Kunth.

Ecuador has 62 enterprises related to several stages in the industrialization of medicinal
plants in the Andean region, of which 42% are concentrated on production of herbal
medicinal products, 42% on farming, collection and processing of medicinal plants. The
rest of the companies are either dedicated to cosmetics or spices production. Among herbal
medicinal products’ industry, exploitation of the following plants was noteworthy:
Lepidium meyenii, Uncaria tomentosa, Croton lechleri, Aristeguietia glutinosa,

Phyllanthus niruri, Cymbopogon citratus.

It ends with a SWOT analysis and recommendations on industrialization of medicinal plants.
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INTRODUCTION

Ecuador is a megadiverse country and is a global power house in terms of biodiversity and natural resources. If we
consider Ecuador’s status as a member of the megadiverse group and the inventory of known plant species, we can
easily conclude that the country should promote the natural ingredient sector. Ecuador has 10% of the world
species of plants. Of the 15,306 vascular plants in Ecuador, 4,173 (27.3%) are endemic. The country’s biodiversity
resources must be turned into real benefits and quality of life improvement for the general population. If the
Ecuador’s future is to be related to innovative products from biodiversity, then the proper identification of

promising products from available information and further research is vital.

A survey of background indicators in Ecuador reveals the ten main causes of mortality in
Ecuador are neoplasms, acute respiratory disease, cerebrovascular disease, hypertension,
ischaemic heart diseases, traffic accidents, homicides, urinary tract diseases, intestinal
infection, cirrhosis and other hepatic diseases. However, the main causes of morbidity are

acute respiratory infections, diarrheal diseases and malaria.

Ecuador is in the process of formulating National policy on Traditional Complimentary and
Alternative Medicine (TCAM)®. There is no registry of traditional medicine practitioners in
Ecuador and no licensing procedure for practitioners of traditional medicine. There is no
official institution in charge of regulating traditional medical practice’®. There is, however,

the National Division of Indigenous Health, which was created by a ministerial resolution

S WHO. 2005. WHO Global Atlas of Traditional, Complementary and Alternative Medicine. Text Volume.
Kobe, Japan. 216 p.

19 Supreme Decree no. 188 of 4 February 1971 embodying the health code. International digest of health
legislation, 1973, 24:130.
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to promote the development of traditional medicine®. In Ecuador, there are no specific
programmes linking traditional medicine with allopathic medicine. But, with increasing
interest in traditional medicine, particularly Quichua medicine, the State is focusing more
attention on official linkages. Some efforts have been made to coordinate with institutions

and organizations affiliated with traditional medicine in Ecuador?.

Currently, it is estimated that only 34% of the providers of Traditional and Alternative
Medicine are legally constituted and recognized, according to the data of Ministry of
Health. In the majority of the cases, they have training as a technologist in alternative

medicine and cosmetics.

Ecuador could develop a competitive edge, positioning itself as a reliable supplier of
biodiversity based products with a system of sustainable supply chains organized around
networks of small businesses or community based enterprises as long as they reach

sustainable and fair trade certification and work with global quality standards.

1 pan American Health Organization/World Health Organization, 1999. Report of the working group of
OPS/OMS on traditional, complementary and alternative medicines and therapies, Washington DC, 15-16
November 1999. Washington DC.
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1. ABOUT THE PRODUCT

1.1. Raw material
There are about 500 known species of medicinal plants, of which 228 are registered as most
used and approximately 125 of them are commercialized*?. A complete list of 244
medicinal plants of Ecuador according to family, common names, parts used, medicinal
uses, geographic location, international distribution and farming appear in Table 1. The
most representative medicinal uses in decreasing order are: pain, fever and inflammation,

gastrointestinal problems, respiratory tract affections and skin affections.

An analysis of Table 1 indicates that the number of species per region as follows: higland
(166/68.0%); orient (22/9.0%); coast (7/2.8%); highland, coast and orient (25/10.2%);
orient and highlands (22/9.0%); coast and highlands (6/2.4%); coast and orient (7/2.8%);
coast, highland and Galapagos (3/1.2%); coast, highland, orient and Galapagos (3/1.2%).
Morover, only 96 (39.3%)species are reported as wild, 2 endemic and 24 (9.7%)

introduced. Twenty-six wild species are cultivated and 20 introduced plants are cultivated.

Based on the pharmaceutical, nutraceutical and industrial potential the most
promising plants for industrialization appear in Table 2. A second edition of a book
on Iberoamerican Medicinal Plants edited by Gupta (1995)** has 26 monographs on

Ecuadorian medicinal plants written by Drs. Plutarco Naranjo and Ximena

12 Buitron, C.X. 1999. Ecuador: uso y comercio de plantas medicinales, situacion actual y aspectos
importantes para su conservacién. TRAFFIC International. Cambridge. 101 p.
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Chiriboga. This updated version of the book is currently in press. A model

monograph is appended (Annex 1).

Table 2. The Most Promising Ecuadorian plants

Plant

Common name

Medical use(s)

Amaranthus caudatus L.

Amaranthus hybridus L. =
Amaranthus quitensis Kunth

Aristeguietia glutinosa (Lam.)
R.M. King & H. Rob.

Bactris gasipaes Kunth

Bixa orellana L.

Bursera graveolens (Kunth)
Triana & Planch.

Chenopodium ambrosioides L.

Chuquiraga jussieui J.F. Gmel.

Cinchona pubescens (Vahl.)

Clinopodium nubigenum
(Kunth) Kuntze

Copaifera paupera (Herzog)
Dwyer

Croton lechleri Mull. Arg.

Amaranto

Ataco/Sangorache

Matico

Chontaduro

Achiote

Palo santo

Papaya

Paico
Chuguiragua

Cascarilla

Tipo

Copaiba

Sangre de drago

Food

Blood purgative, acne, skin
spots

Antiinflammatory, scar
healing, gastric ulcers

Food

Skin infections, vaginal
antiseptic, wound healing,
hepatitis

Rheumatism, diaphoretic,
expectorant, analgesic,
stomachaches

Digestive, antiinflammatory,
antiparasitic

Anthelmintic
Liver and kidney inflammation

Febrifuge, antimalarial,
diarrhea, pneumonia

Cough, colds, stomachic
Wound healing, anti-
inflammatory, throat problems,

stomach ulcers

Scar healing, antimycotic,

13 Gupta, M.P. 1995. 270 Plantas Medicinales Iberoamericanas. 1st Ed. CYTED-Convenio Andrés Bello.

Bogotd, Colombia. 617 p.
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Plant

Common name

Medical use(s)

Cynara scolymus L.

Equisetum bogotense Kunth

Eryngium foetidum L.

Grias neuberthii J.F. Machr.
Ilex guayusa Loes

Marsdenia cundurango Rchb.
f.

Maytenus laveis Reissek

Ocotea quixos (Lam.) Kosterm.

Oenacarpus bataua var. bataua
Mart.

Paullinia yoco R.E. Schult. &
Killip
Peumus boldus Molina

Phlebodium aureum (L.) J. Sm.

Phyllanthus niruri L.
Physalis peruviana L.
Plantago australis Lam.
Smallanthus sonchifolius
(Poepp.) H. Rob. = Polymnia

sonchifolia Poepp.

Smilax lundellii Killip & C.V.
Morton

Alcachofa

Cola de caballo/Caballo chupa

Culantrillo

Piton

Guayusa

Condurango

Chuchuguaso

Ishpingo/Canelo

Ungurahua

Yoco

Boldo

Calaguala

Chancapiedra
Uvilla
Llanten

Jicama, yacuma

Sarsaparrilla

energizer
Liver ailments

Anti-inflammatory, scars
healing

Headache, dry cough, skin
abscesses, antidiarreic

Vomiting, diarrea
Kidney inflammation

Cancer, stomach problems,
vomiting, bleeding, pain

Rheumatism, arthritis, diarrhea,
vermifuge

Rheumatism, fever, malaria,

bronchitis,
snakebite

Antiseptic, antibiotic,
menstrual problems

Anxiety, antiparasitic,
purgative, stimulant

Sedative, laxative
Psoriasis

Diuretic, hypoglycemic,
antiseptic, stomachic, cytostatic

Food, diuretic, vermifuge
Antiinflammatory
Food, digestive, hypoglicemic,

hypocholesterolemic

Digestive, diuretic, depurative,
diaphoretic, tonic
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Plant Common name Medical use(s)

Spondias mombin L. Ovo de monte Wound healing, vaginal
antiseptic, snakebites

Stevia rebaudiana (Bertoni) Hoja dulce Edulcorant, cough

Bertoni

Taraxacum officinale F.H. Taraxaco Diuretic and liver depurative

Wigg.

Tropaeolum tuberosum Ruiz & Mashua
Pav.

Uncaria guianensis (Aubl.) J.F. Ufa de gato
Gmel., Uncaria tomentosa

(Willd. ex Roem. & Schult.)

DC.

Vaccinium floribundum Kunth ~ Mortifio

Food, anaphrodisiac, repellent

Antiviral, inmune system
stimulant

Food

Source: Buitron, X., M. Argiello (Editors). 2004. Promising Species of Ecuador for Natural Ingredients:
Minutes of the First National Workshop, 3-4 de febrero de 2005. MAE, CORPEI y EcoCiencia. Quito,
Ecuador; Buitron, X., Arguello, M. 2005. Seleccion de especies promisorias nativas del Ecuador para
ingrediente naturales. Una iniciativa de Biocomercio Sostenible. EcoCiencia. Boletin de UICN. Quito,

Ecuador. 3 p.; Personal Evaluation.

Three CYTED monographs, similar to ESCOP monographs, on Croton lechleri, Smilax

regelii, Uncaria tomentosa are in preparation at this moment. There are monographs on

Uncaria tomentosa, Matricaria chamomilla, Valeriana officinalis, turmeric in the US

Pharmacopeia 28/National Formulary 23 (2005).

A list of native species of native species more commonly utilized and commercialized per

region* is provided below.
Coast

Banisteriopsis caapi (Spruce ex Griseb.) C.V. Morton
Cinchona pubescens Vahl

Cordia alliodora (Ruiz & Pav.) Oken

Gossypium barbadense L.

Manihot esculenta Crantz
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Marsdenia cundurango Rchb. f.

Psidium guajava L.

Solanum quitoense Lam.

Uncaria tomentosa (Willd. ex Roem. & Schult.) DC.
Pseudoelephantopus spicatus (B. Juss. ex Aubl.) Rohr ex Gleason
Catsetum sp.

Tillandsia usneoides (L.) L.

Higlands

Aristeguietia glutinosa (Lam.) R.M. King & H. Rob.
Banisteriopsis caapi (Spruce ex Griseb.) C.V. Morton
Brugmansia aurea Lagerh.

Cestrum peruvianum Willd. ex Roem. & Schult.
Chuquiraga jussieui J.F. Gmel.

Cinchona pubescens Vahl

Croton spp.

Espeletia pycnophylla Cuatrec.

Gossypium barbadense L.

Hesperomeles obtusifolia (Pers.) Lindl.

Juglans neotropica Diels

Lasiocephalus ovatus Schitdl.

Manihot esculenta Crantz

Marsdenia cundurango Rchb. f.

Mimosa albida Humb. & Bonpl. ex Willd.
Minthostachys mollis (Kunth) Griseb.

Oreocallis grandiflora (Lam.) R. Br.

Otholobium mexicanum (L. f.) J.W. Grimes

Piper aduncum L.

Psidium guajava L.

Sedum quitense Kunth

Senna multiglandulosa (Jacq.) H.S. Irwin & Barneby
Solanum quitoense Lam.

Uncaria tomentosa (Willd. ex Roem. & Schult.) DC.
Valeriana spp.

Amazon

Banisteriopsis caapi (Spruce ex Griseb.) C.V. Morton

Chlorocardium venenosum (Kosterm. & Pinkley) Rohwer, H.G. Richt. & van der Werff
Cinchona pubescens Vahl

Cordia alliodora (Ruiz & Pav.) Oken

Croton spp.

Gossypium barbadense L.

Juglans neotropica Diels
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Manihot esculenta Crantz

Psidium guajava L.

Solanum quitoense Lam.

Uncaria guianensis (Aubl.) J.F. Gmel.

Uncaria tomentosa (Willd. ex Roem. & Schult.) DC.

Galépagos

Chenopodium ambrosioides L.
Cinchona pubescens Vahl
Gossypium barbadense L.
Plantago major L.

1.2. Products

An inventory of already processed medicinal plants is presented in Table 3. This Table shows that 26 entities are
producing herbal medicinal product based basically on the following plants: Lepidium meyenii Walp., Phyllanthus
niruri L., Uncaria tomentosa (Willd.) D.C., Aristeguietia glutinosa Lam (matico), Croton lechleri Mdill. Arg.,
Cymbopogon citratus (DC.) Stapf. There are 27 groups among companies and associations dedicate their efforts on
farming, recollection and processing of medicinal and aromatic plants. There are 4 companies (Arcolands, Bio Pro,
Inexa S.A., renase, Fundacion Familia Salesiana Salinas), which concentrate in the production of cosmetics. These
products are based mainly on Zingiber officinale Roscoe, Lavandula angustifolia Mill., Citrus aurantium L.,
Matricaria recutita L. (manzanilla). The Industria Lojana de Especerias (ILE) and GEOACUATICA are dedicated

to the production of spices such as cumin, pepper, turmeric and garlic.

Based on their pharmaceutical, nutraceutical and industrial potential, future possible
products based on promising medicinal plants are shown in Table 4. Companies such as
Chankuap, Jambi Kiwa, Renase, Masterplant, INIAP, Unorcacht, Salinerito, Lapronag and

CTM Altro Mercato (Italia) may be interested in developing the listed products in Table 4.
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Table 4. Some examples of possible products based on promising plants

Common name

Scientific name

Possible product

Ungurahua

Sangre de drago

Cola de caballo/Caballo chupa

Ataco/Sangorache

Jicama

Mashua

Ufa de gato

Chancapiedra

Chuchuhuaso

Cascarilla

Ishpingo/
Canelo

Oenocarpus bataua

Croton lechleri

Equisetum bogotense

Amaranthus hybridus

Smallanthus sonchifolius

Tropaeolum tuberosum

Uncaria tomentosa

Phyllanthus niruri

Maytenus laevis

Cinchona pubescens

Ocotea quixos

Cosmetic. Oil and shampoo.
Respiratory system, hair loss

Drops, shampoo, ocintments,
creams. Wounds healing
products.

Tea bags for infusion, syrup,
juice, creams, topical lotion,
fluid and dried.

Diuretic

Dietary supplement, colorant
Digestive

Edulcorant, antidiabetic, sugar
substitute.

syrup

Antiseptic. Prostate

Osteoarticular inflammation,
arthritis,

ulcers, antidiabetic,
immunostimulant.
Tinctures, capsules, syrup
Kidney stones, antidiabetic,
cramps, hepatitis B, HIV.
Capsules, tablets, solutions,
galenic preparation in powder,
liquid extracts.

Avrthritis, repelent, pain,
inflammations.

Liquid or powdered extract,
capsules, tablets, solutions
Analgesic, antibacterial,
antimalarial, appetite loss,
indigestion.

Drinks

Oil as ingredient for food,
cosmetic, aromatizer.

Source: Buitrén, X., M. Argiello (Editors). 2004. Promising Species of Ecuador for Natural Ingredients:
Minutes of the First National Workshop, 3-4 de febrero de 2005. MAE, CORPEI y EcoCiencia. Quito,

Ecuador.
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1.3. Producers

The economic sectors have been classified in the following fashion:
e Herbal medicinal products (phytomedicines)
e Perfumes and cosmetics (essential oils and colorants)
e Nutraceuticals and allies (herbal teas, food supplements and others)

e Pharmaceutical aids (gum, resins, extracts, medicinal and aromatic plants as raw

material)

A list of producers by economic sector and economic location has been compiled and
prese