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INTRODUCTION

UNIDO's Project DUYEDL/24/405 i:z & component of the much bigger

AGECOYUNSAS and AGROCHAFARE rurs! development projects sponsared
by UNFDAC. Its purpose is to contribute to the effiwt of finding
valuable alternative cultures and processing activities o
diversify the traditional agriculiural activities of the Yungas
and Chapare rvegions.

The intent of the project 1o to identlfy aromatic and wmedicinal
plants for export as such and/or 3z their derivatives— and to a
lesser extent to supply the la-al market- among those plante
which arow already in these regicnz and alsec among those foreign
species which might be introduced advantageously.

I ||"

To carry out this tashk, three-nan team was assembled to examins
1
-

&
the existing and potentially cultivated aromatic and medicinal
plants from the points of view of available marketes, land
capsbilities and proceszing reguivrements.

This interim report reflects the activities of the marketing team
member and its interfacing with those of the agronomist leading
up to the <onsensus list of candidate plants  whose markets,
marketing and processing chavactovisticz will be developed in the
following month.

DEFINITIDNS AND PROCEDURES

It was agreed that aromatic plants" designatez those plants
which are: sources of essential oils; the spices; other culinary
plants; and food coloring plants or parts of plants. "Medicinal
plante” were taken to dezignate those from which a re
active pharmaceuticzl constifuent ie usually wErac
related plants or productse lilz ficin, pyrethrum ext
rotenons resins whiich although not pharmaceutica
nevertheleze phyziclogically active. Plante for infusi
medicinal teas were euscluded {rom consideration

eccgnized
; and
ts and
s are
rns and

ted;
rac
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- The preoccdures for candidate plant selection involved using as a
general frameworl: a selection of about 200 plants for which the
markets are transparent, i.e. there exist official external trade

» statistics in the United State, the EEL and Japan, and for which
list prices are pzriodically published.

On the basis of thic mazter lict and the botanist/agroncmist’s
obeervations of plants growing in the Yungas and Chapare regions,
it was prossible to reduce tho runber «of coandidate plante to o few
that might be advantageously euplcited in the two regionz.

Finally a emall numbo of oty plantes, capable ol o oring in




either the Yungas or Chapoars wovs wdoded, completing the tasb of
cenforming & list of  sbout teenty aromatic plants and & =z=imilar

umber of medicinal plants from  whiz! to mabke & selection of
about haeli that nurber of species in Vienna vhen alil reports are

turned in.

Although the third member of the team has n t vet come as of this
datez, 1t i<s belizved that the 1i o ;= preasented
in this report wil ram=in substan lly the came azafiter he has
had a chance to analyze it.

MARKETS FOR AROMATIC AND MEDICINAL PLANTS

—

Tables 1 and 2 show the a osmatic and medicina

Daad

and relatoed plan

=

Tovr which external trade statistics are available, althoucgh for
some of thezs the alues arz  aggregatad. For the lattor an
effort ic being made i: cseggregate the statistics into their
individuaal  comp lveady petitions to thiz effect have
been zent io the 'stical cffices  of i States, the
EET and Yaparn. wrrly the EZC has d indicating itz
willingrezs to _rpu—t guantities= es in agreater
detail for 13982 as begar, Lo use the new trade statistica

u]
L

classification system known &= the combined nomenclature
harmonized system (MY, whic containe 8 digits rather than &
digits a% the old MNINMCYED en and thus  tendes  tTo Lo oaora
detailed.

Further soyiretc

derivativ in xpp“' i

reporta -vep v ead =3 T
International Trade Center, e H = 8¢g, -
1282 and Medicinal Plants, J”” Wivich altrnough zomewhat oculdoted
still serve as a source of individual plant market information.

Feriodic prices for both plants, parte of plants and derivatives
can be obtained on a wezhkly basis from the Chemical Marketing
Feporter (USA2, Themist & Druggist (UK and the Fublic Ledger®s
Commodity Weel: (UKD,

Firnally, contacts with tradere arnd procesors in New Yor! will
shzd additional light o the individual wmarketz and pricos Tor
the plantz being considered and {or their marketing.

At this stage it iz appropiate to remark that three entreprensurg
from ochabamba and La  Paz showed an interest in the
indusurxalxzatlon of wmedicinal plants to makz herbal, medicinal
tees. Moagt of the "octive" cosponente of these medicinal teac
are European, faportoed plantz, noet local zlantz. Tableo 2 ctowz
list of plants incorparated 26 the wmedicipal  teas onld in

s s
V' =

Dolivia, taken  from 40 zoontly poblished ALIFABOL'= Vadaomesurn.
The shesr numbey of o7 ente and the zmall quantities reportodly
imported -about T Lons per oveave comvvanosd oas Yhoob mvdicinql Leoas

wern o ned o o th ol g o Yhe aontest of 0 s el oo

mevhicinal planmt~.




FOSSIBLE LOCAL SUPPLIES AND CONSTRAINTS

Tables 9 and S show those plants which ©. Franz (botant
agronomi st} nitizlly thought might be cupplied by the two
regions under consideration after his explorahon trip to the
Yungas but before visiting Chapare.

As can be seen from these and tablez | and 2, the number of
candida’e plants was reduced to approximately cne half after
taking ints  account field observations and climatic, cltitud
and =011 conditions.

In addition to whizh two other factors constvain the number of
valuable species which might be gqrown in these e :

in the Yungas these are the unevennes of the terrain - wvhere
almost none of these tillable land is flat- arnd whears extremely
steep slopes are the norm; and the small cice of  the individuxl
propevties - about 7 hectares of which $4% undey cuitivation, 25%

- e

Tallow and 217 not cultivated.

In Chapare the constraint iz mostly the small s3izo of the
individual land holdinge.

After the bortanictagronomict™s  visit o x further
reductiorn of the rusbsr of Ccandidzite plante resulting in
the following oomprehensive list (Tavle &3 intludes Loth
indigensuz plantz anZ suggzztaod new sulburozs,

After giving careful concideration to the knowvn faotors affecting
the praobatlc porformance of the varicus -candidate plants, Table 7

s prepared zhowipg, separately the possibilities visualized
for the Yurngos and for Chapare.

PRCSPECTIVE DEVELOPMEMTS AT THE YUNGAS

Aromatic and related plants :

The pocsibilitics  for developments lie mostly in the areas of
production of ezcsential oils, spices and food and feed colors,

Essential oils

Pegarding eesential oils, the moot likely candidates are orange
and agrapefruit o1l< and perhapsz lime &snd lomon cils., Cold-
prevssed ovance il rroduciion can be taplemented 0 the nest feow
manths 1§ the rizting juize evgrzescing imstalliations are
megiiied oo zeparater Lthe vl from  the ovango obkinzs. IL may be
posnible to oodify thoe procedures o actuzll o pecl Lhe wrangez
before wopr o oy he  guice to ’ the  woepovetoor ol Lhe oid
andoe b ) Y O S LT R S A i . T s Vo Tar e




arapefruit processed in the existing orange oil installatiaons,
and for the arapefruit  processing plant currently being
considered for La dAsurtz, where arapefruit i= the predominant

citvrus crop.

Lime =11 is being successfully produced and exported from Fera.
The same lime iz produced in La Flazuelza zrnd La Banda (Irupana,
Sud  Yurgas). Consequently the techniquesz used in Perd could
conceivably be applied in a chiort tims.

Leqon il prndu ticon will!  hinge on production of  the lemon
Citrus limonum Rizs.? on 2 cuaificiently large scale and will be
viable ﬁnly insafar as  the juice finds & martet elither in the
food  industr ar Zfitable converted into calcium

.I

citrate for export i manuvacturing plants or, if the
vxlume 1is zufficient larage, for  local conversion into thisz
acid.Thie type of lemon veported by grows at Caranavi  and ics
move expensive than tho s3r=11 limzs wusuwally consumed in La Paz.

From  an a@ranomical cint of  view, production of star anice
(badian), cardamoms, cinnamom, -assic  cinnsacn, nutmzg  and mace

have been re:ommended as riew crops for the Yunqas. All of thece
zpices yield ecsential oils whose production may be taczkled once
there isc suilicient production of these crops. Vetiver has also
been recommended for Los Yungas as an ercsion control grass, and
will serve 2z a source o7 valoable vetivert o211 and ite
derivative vetiverol once this recommendation iz implemented.

Spices

Stzr anicse, cardamoua, Cinnh&modh, CEZCSia Cinnanom, nubimeg and mace

have besn resommended o grogih at the Yungas., The ansat of
theiv production, will tabke come time, 17 thisz recommondaticn is

followed up. Meanwhile, ane farmer is growing and processing
paprika at the Yungas, using seeds oviginally brought in from
Hungary. Total area under cultivation iz 3mall and currvent

export cCapacity unbknown.,
Medicinal Plants and Derivatives

07 these, only cinchona bar!, cocillana barlk, and ficin powder
may be avsailablye for 1mmed.aun exportz, CLCaffeinz production will
depend on  the previous installation o a coffee bean
decaffeination plant and copaiba and tolu balsam production on
the location of these balsam trees.

a) Cinchona barl

By far the most importont modacinal pluart i Tinchona.  Féabrics
Pacional de Ouinine ~a government onlerprise-  owneg 10 ha, with

Z4.000 troee at Dodinde g 200 hao ot with o totel of
TZO,000 Uy oes avigicali;. The  plant &t I1limani were
Whon;-Wﬁﬂ aro ARt e YT fup o v up b T

I A AT R L A A A O S DA S A AR RN A S L W B - L AR X




source of bark, that
he exploited  for SO
villing. Yet they sta

bark that can be had

On the other hand, private colornistz own enough cinchona trees i
Caranavi at Cdndor Calwvario, Chéa, Doguerdn and Choknila  Alto, o
yield 9€& tons of bark per year containing 32,5-4,5%  total
alkaloids. Yet again this bark rzportedly cannot be exported as,
according to the adminisiral of Fabrica Nacional de Duinins,
all bark {from this source should, By law, be zzld 4o Fabrice
Macional de Buinina until its o _ of €.000 tons pev annuum
of guinine sul fate iz satiszfi=d. This requires 15C.000 ko, of
bark pev year; & Tigure wh thiree times the cutput of
the private growers. Conssgquently, a tuation has  been reached
in which Fabrica Macional de Quinina cannot operate its plant for
lack of sufficient vaw material and in which the law doss not
permit the private growers to sell  their barvk to whoever they
want.

e

-

The guinine suld oy ations bequn in 1934~ and
small vis—-a-vis the world tra about 40 millicn dolls-2 poer
year in quinine and quinidine alkaloids and their salts.  The
price thesy are getting from a Europ=an trader for quinine sul fat

ste plant 1= ol

£
ieptabydrate ic US% 25 FOR La bG.; =&k
capacity, thiszs plzrt would turnover LsE
200,000 per yeary ~ hairdly enoo oo dustify i tic
status not only in the field caloid production but AT
an obstacle to free trade 10 plain L.

e position of FAbrica HNacional de Guinina iz that zany bark
produced over and aboves the 150,200 Yg., per vear they need
the plant at capacity they could releazsc, with persicsion 27 the
Ministry of Defensze for export of the bark, a situation hardly
conducive to establishing new plantations and possibly a modern
efficient cinchona alkaloid industry.

In view of the above it seeme advicsable vo toke a conpretviensive
ook at the possibility of a joint venture involving cally
owned new plantatiocns with the best genztic material available
ard a modern extraction, fractionaticon and quinine isomericstion
farility owned by & private foreign company which might guarantes

the export of the products. Thie calls for a specific project
which UNIDO could handle efficiently.

A mecting waz held at Agvoyungss on August 2 with Colonel Ricardo
trdiles, former General Mgraqpr of Fabrica Macional de Quinina to
to o clarify the legal ctatus of Lthe cinchorna

test theze ideas and to
industry monopaoly hzld by fDSS!I . Tolonel Ardiles stated thaet o
large scale cinchora industry chould be a private enterpr = snd
i purterztiap with a Torelgn company  supplying modarn techne ) g

uﬂi g tete, M Lomenn e feasible the modificalion  of fhe
exizting law Lo alloc Yhis, Fegarding enportc of cinchona bored

fruwh Cearanavi e coard s perad bt dven MalA o coam e oabib ol el oo MY
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guinine sul fate plant iz not operating.

b) Cocillara bark

Suapi f(5uarea rusbyil Britt. FRusky, Meliaceae) is a tree that
grows niear HBuanay. Ts hark used to be cuported to FParke Davis
to make an expectorant syrup. If encugh trees still subsist, this
hark could be exported az of now and an inventory of Guapl trees
in the Yungas instituted as =oon as ieasible, patt:rned perhaps
after the Forestry Inven*nry by "Point Sampling" carvied oubt by
Hidruserviue IFA in 1278 for Corporacién Reqional de Desarrallo
de La Fa: for the Northzaztern part of the Dﬂpartment of La Faz,
Just north  of the Yungae. Said inventory showaed $9.000 cubic
metevs of Guapi in that region in an  area uf 180,000 has. so
chances are rveasonably good of having a lavrge numnber of Guapi
trees in the Yungas themselves.

=) Ficin powder

Ficin ~together with bromelasir and papeain— is one of the three
plant proteclytic enzymes uzed almost interchangeably in chill-—
proofing beer, leather treatment, bakery operations and

specialized end uses involving the digestion of gelatin, such as
treating expozed film to recover silver. :

The eource of ficin has been traditionally the sap from the wild
fig trece Ficus glabrata HBEK and other Ficus species.

The inventory mentioned aborz lizts 180,000 cublic meterz of this
tree, called FRibosi, irn Notheastern La Faz @0 1% should be
available in the Yungas. At least the rvelated Ficus matapalo
grows around  Cotza Patea; nmear La  Azunta. T&ppihg test

thz yield of sap per day arz currvently underw ;

t‘:’ -.-’l'- \r'v

d) Caffeine

World trade in natural caffeine is substantial. Just the United
States, the European Economic Community and  Japan together,
imported about 1S90 million dollars worth of caffeine in 1287,

The majov source o cafieine i1s the byproduct of coffee
decaffeination, which i< a non-aqueous solvent extraction process
demanding <lean, dry coffec beans. Currently, coffee from the
Yungas is not uniform in guality, badly cleaned of its pulp and

ostly wet. A decaffeination plant at a carefullly chosen

location in the Yunaaz might take care of the cleanliness,
humidity and wuniformity problems of the regionally produced

coffee and yield i premium-price decaffeinated coffee  and
caffeine az its byproduct. iz pozsibility morits in--depth

inveetigation by the eypert on coffee processing schedaled to
assizt the AGROYUNGAZS Froject.

e) Copaiba balsam

. Cyanz san b

Tt Deloon Trees o arowing oo the Vigego
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during hiz exploratory trip. However, il iz necesary to locate
and talbe an inventovry of this speciss paitera cori1aceae Mart.,
Laguminosael devore a real effovt can be made.

The above mentioned inventory for Novtheaziern La  Paz showad
20,000 cubic meters of these treez, zo chances zre they could be
numerous in the Yungas region.

f) Tolu BRalsanm

The zame comments hold for the Tolu balsam  treez (Tolui fera
balszamum L., Leguminosae?, with the differenze that t4is species
is not individualized in the 1272 f try inventory for
Northeastern La FPaz. zize the nzed for an
ad-hoo inventory of the € tave heen mentioned akbove to
serve as a baziz for inmmediate exploitation in the Yungas proper.

Condurangos, ipepac, ginseng and Solanum marginatum have been
suggested as new cropz that might do well in the Yungas and vield

valuable products Condur anaw bark, ipezac root and emetine and
ginseng vootszs nnd extracts are well established in international
trade. =odin fyom Sclanum me : mzay cConpets with
dicsgenin for the production of 1&6-¢, Jdrapregnanolone and the

hormones and corticoids derived fram this intermediate raw
material: itz Ltvade will be discuszzd in Moew Yorlk,

Other related plants

(a) Annatto

Annato sesd production is

eiZ 1in Caranavi and carr be
expandad. Far-tly, it ' v Avgentine and thence to
cther countries. Current reta:l price  for the seed in the
markats of La Fax iz Bz. 2 per pound (about UEE 0.75 per Kg.); Bs
6C per Spanish guintal (46 Kg.) at Caranavi (US% 49C per ton);
and U5% 1.500 per ton FOB the Baolivian—Argentinian border at
Villazdn. Thus thie product iz well eztabliehed and can be

marketed now.

One private entrepreneur has evinced an interest in replanting
existing annatteo trees in Choro, near Caranavi to  produce 160
tons of  seed per  apnuum within the next two years and up to S00
afterwards if the market holds well. This is caontingent on
assistance from Agroyungas to provide a Uss 40,000 line of
credit to small farmers at Choro to replant and cultivate the new
trees. Arnatto alsc grows wild in the VYungas as =videnced by
observations near La Asunta,

s & reference, it cen be waid thoet Pov esported  in 1987 almoct
twa million dollavs wordl of annatlo sood b an soerage valun of

Use Z.200 cev ton FOR Collao, Foovther  velue could be added o
L4

Mis crop by exporting what iz collod "annstto color”, that is,

the powder covering the  ceeds Cabont 20 b awighty uhicl cells

Toa USE . BO-170 nee Vol o @ s leneont nn o pealid o sl peed

e T




commercial conditions

Current production capacity at the Yungas
Anniyum.
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Yield is 2—4 tons of seed pev ha. per yecar - present conditions.
Better genetic plarnt material might increase ihe yieid and alsa
improve the color,

There i€ no premium for  Increased bixin contznt beceucse the
gxporterz do not know how o measure the quality parameters, nos
dx they know theilr comparative impact on prices.

=0

b) Mariqgold

Marigold flowers are curvently produced at Corcico, in e Yungas
for wse 1n the poultry feed industiry. Total avea under

cultivation is lessz that one hectare which could be expanded
L.
[y

fTairly rapidly 1f there are prospects  for furtho,  local use ov
exports. Exports of marigold flowers flour peaked in FPerd in
128% reaching that ysar about five million dollars  and have

tzbilized at the two million dollars per year level, the
:veaze b2ing due mostly to an uandzsrvalued dollar for exports.
scpresentative FOB  values will be shown 1in the final report on
a-k2ts and marketing.

U

3’1().!!1

c) Turmeric

Although not mentiocned in the Iist of candidate plant:z at the
YJn4a5, neverthelesz this plant arove 1n Caranavi amd <!

cevtain promise becauwse 2»f the wvivid yellow color  the ground
sowdzy iloporbts to oz her product retails for Be 2 pe
pound at the marbtets o a par with annatto.

The shade of yellow and the pungency measured in Alleppey units
are the two main characteristice of turmeric that detevmine the
price and volume of its <ales, If the Alleppey values is right,
it i1is the 1light yellow shade that makes it easier and more
avrzfitable to zell turmeriz, a3 zeems to be the case with the
product from Caranavi. The explanaticin may be that the rhizomes
are cut up for drying instead of being first boiled, as is the
custom in Ferid.

Therefore, Caranavi turmeric should be characterized to be
offered in the export markets and priced according to its shade
vhen ground up.

POSSIBILITIES IN CHAPARE

Aromatic and related plants

As in the cace of the Yungae, the potontial for development lie.
Inovhe peodactlion of  ongent i ) oila, wnin d 0 Temed and feod
codewt e e ot Do Dt ed it b i rt ctviety
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either aromatic nor medicinzal  are closely vrelated to  the
pr »Esinn of the {ormer two cluzces of plants,

Essential ails

Production of eucalyptus, lemcngrass and cornmint cils is already
underway in Chapare on a small scals, as well as cineal, citral

and menthal .

Anise o1l and anethole, cavdamom, <©innamon bark, cinnamon cassia
bark, citronella, palmarosa and vaetivert ocils plus clove il and
eugenzl and  Tennel oil  and anethole have been sugaested as nmew
pozsibilities, some of which arve already under consideration by
e Agvochemical  Project staff at Cochabamba ¥, like fennel
and anethole-citronella oil and citronellol having been

discarded because of not too promising initial agronomic *viale.

-‘L

&) _Eucalyptus

The Agrochemical Froject owuns S one—cubic meter eucalyptus leaves
steam dictillaticn plants and 2 four-cubic meters plants in the

Cochabamba highlands. These zo called "satell:te" plants feed &
d-inch rectification column located at the =ite of tha
Agrochemical Project  wher : =

e plit into Cinecl
Aancd & bottom product that iz & floor wan with
insecticidal propertics. FPar: of
eucalyptus oil a2t STt 10 gor
amcunt to UST 2007

whiich will incve:

A larger euzalyptus o1l production pla ls located nsar Quime at
Camillaya in the Department of La \ lose Yo Coohind v4, but
neither in the Yungazs nor  in ‘hapare. This plant is
privately owned and i=s rated for of vaw eucalyptuz il
per year, Corrently production is limited to only 20 tpy. on
the basziz of 4 three-cubic mster steam distillation unitz on one
zhift. The plant was dezigned by the owners and built in Lo
F"z at a cost of UZE 24,000, Az soon as the electrical power

istribution retwork the plant site during the next feow
mvn*h;, two more thvee—cubic meter stills will be added and three

it worl will beqin to reach the vated capacity. A
fraztionation inztallation to separate cineol iz being
concidered, to be lacated at either La Paz  or adjacent to the
steam distillation units. The estimated cost of  this

installation is UsSe  25.000 and most of the equipment will be
built in La Paz. Thz crude oil iz being sold locally but as soon
az the plant reaches ite voted capacily it will be cxporied in
5%-qallnon zteel

B

L

(2 Thic iv joint venture bebwcen Coorpeoracidn de  Decarre’le oo
Cochabamto (CORDEDND ! Univercidad Mayor de San Simén.




drums containing 00 Lg.  eachk, in Z.000 Ego l1ots, to the Una
T
Py

a
States at UsSE 8,5 per tg. C

R
n
3

CIF Now Yaovk. Cineal content  of ha
raw oil is 20-25%. Pectified cinecl, to be made cin this sourco
is expected to be mold for USE 14-15  pev FHg.o  on the same bazic

[

and for a guarantesed 928,574 ¢

The design of this plant was based on the experience of Fafael
Guevara —one of the owners— in vetivert oil distillation in
Africa while serving a UNIDC contract. The owners of this plant
would possibly capitalize on their experience to set up a unit
for processing  various essential <il- bearing materials, as zoon
as they become available. Fafael Guevara’s experiencs in
vetivert oil diztillation will ke an added asset in this case.

The cpecies they are using is the same as that emploved in
Chapare, namely Eucalyptus globulus Labillardiere, which yields
about 1% of oil on the weight of leaves charged into the stills.

hers are, however, other Eucalyptus species  which yield more

2il, 1like Eucalyptus dives Schau (4% oil in the leaves),
Eucalyptus radiata ESieb. ex T, (2 (e 3057 oild or Rucalyplus

fruticetorum F. Muell. 1.5 Lo 2,97 oil), which might be
introduced in Chapare along with Eucalyptus citricdora which is
alrezdy being evaluated.

by Lemongrass

CORDECD owns & battery of 2 five—cubic diztillation
units at Senda D, near Chimore, in Chapare. 2 capacity for
the plant is SO tons per annuum of lemongrazs o1l with 2 mininum
25% citral content. Actual  capacity of  the plant vicited in
Chisoré can be ralculated as follows: up to 8 chargees per stil

round the clock (2 to 2 hours per chargs?, at 1.000 kg, of WT&SE

per charge yleldlng € liters of crude il per charge mzans up to
48 liters of cil per day or roughly 12,700 liters of oil per yuar
on the basis of 2 twentytwo-day months. Which is about one
fourth of the projected capacity. Thig figure agrees with the 12
tons per year curvent capacity indicated at the 20 July, 12079
meeting with Agrochemical Project personnel in Cochabamba.

Totsl area under cultivation at present is 46,2 ha., which will
increased to 250 ha. by 1991,

The crude oil from the Chimore unit is fractionated at Cochabamba
to yield citral which is sold locally.

During the visit to the plant, the coloniste who supply the
grass wanted *o know what other oils they could make and stated
theivr wish tio have the fractionation unit at  the same site. C.
Franz sugoested citronella and palmarcsa as additional oilz and
the unders:qned, vetivert oil. Fegarding their wish  to do the
complete proceszing at the plant site, f. Duaglia -UNFDACTz Ficld
Advizer— has indicated his intention to comply with this requezt,
az well oz Lo replace the locally designed cboan dxutillaﬁifﬁ

-
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copled if 1t proves to be bhetdtor Lhan the zuizting plant.
c) Menthol

This material is being produced on a ivial basis from cornmint
=il Mentha arvensis L., LlLatiatae) sgsteam distilled from mint
lecves  from small plote. The product is organcleptically
satisfactory =0 the decizion has  been iade to increace the
cornmint plots  to 2 ha. as soon as possible and up to 240 nal by

-

1221 when menthol capacity will vreach 20 tons g2y year.

Spices

Faprika, iI.e. rod, bland-tasting pepper used mainly to impart
calory to food preparat;on:, may be grown in Chapare. Blact
pepper of the Dalacatta variety from Costa Rica and cardamcms and
furmeric plantlets are being reproduced and rveadied for
distribution at IETA's La Jota Experiment Station near Chimoré:
they will be sold az of the end of 1230, Vanilla grows wiid

although it is not bnown how many plants ars available for baan
harvesting.

The role of the Agrochapare project regarding this group of
spices could be to zet up a purchasing power with: a view %o

devel op rapidly an exportable  zupply of good guality pr Vjtch.
And in the caseg of vanilla, to introduce appropiate cultivars to
improve the acceptance and netback from calss over that from t1e
wild species., Az thiz latter spice iz being impovioed by the

nited Ztates, the EEC and Japan at a rate of nearly 170 @million
dollars per year, therz is ample margin for faking a rigk in the
implantation of t};5 resource in Chapare.

Cinpnamon cazsia, true cinnamon (Cinnamomum zeylanicum, Lauraceae)
and cloves are other new, suggested spices that could be arown
advantagesuzly in  Chapare according to the botanist/agronomist
C. Franz. IT the Agrochapare project authorities concur, then
the «claszical developmznial scheme should be used as soon as
feagible. That i3, within %he framewark of the cooperalion
agreement with IBTA, this wirganization should supply the plants,
fertilizer and technical ascistance to the farmers willing to
cultivate the new species and, later, szet up vevalving funds for
the operation and ctocking on the spices az  a prerequicite to
finding either interested exporting companies to handle the new
trade or setting up cooperatives which would cuport divectly.

Medicinal Plants

American vormsewsd (Chenopodium  anbresios des L., Thenopodl aceas)
i a common wesd  in the Yungas and zhould greow well in Chapare.
Cocillana (Guarea vuzbyd (Dwitt, » Pucby, Meliacone) olan qrews in
the  wooded pavts ol Chaoar perhaps even betler Lhan in Lho
Yungas due o the warm clima Fegarding Copaiba baloor Lyews
Co Trani saw wpecimg,. during bisz fxeld Trip to thic 'nuxun. thic

I s
cree alen figueas prominent s Se Tovioaty s dvooom,
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£t above in the  vegiornn bat

g T ia
north of the Yungas, where climabic conditions should paral
those =f the Chapare lowlands.

ween Sarn Busnaventura and Ixi

Wild fig trees deserve a gpecial menticn acs Manuel de Lucca, who
guided C. Franz in his yeconaiczance tripe to Yungas and Chapare,
t P

was kind encugh to show us wir healthy, adult epecimens at the
IBTA Experiment Station at La Jova: one Ficus aglabrata HBE and
one Ficus matapalo. Both of these species yield a latex, or osap,

containing about 8% enzimatic =xlids in the aguecus phaze. On 25
July, Jairo Movales, CTA for the Agroyungsas Praject and &.1. CTA
of the Agrochapare P*‘}ert rAquE’ted a latex yield test on both
the above mentioneds sSpecinens ;o ecstimate the potential

production of fizin per tree and the total in the region on the
basis of a survey of =xisting Ficus glabrata and Cicus matapslo
trees in Chapare.

Any future exploitation should be done under the surveillance o
gither IBTA or Agrochaparz personel, to avol id the common prasiic
chserved in Perd of cutting doun  adult trees  to obtain about
gallanzs of lates per each felled tree instead of tapping them
for years to come.

I1f and when an aerial photogrammetry program for  the Chapare 1s

launched, these trzes <hould be included amon those to ba

tallied, as the warket for ficin is supply-limitad arng its
1 -3

propertiez (mzinly the tlhat it acts 10 to Z0 timez fastor
than papain? makes it & very valuable phiytochemical.

Agronomic consldevationz permit the uggeztion of growing
Condurangs (Marsdenia ndur ango Fe1rhemb. f., Asclepiadaceae?,
Cphedra spp., 520Na (Cas=-a senna L., Leguminczas), and Sclanum

eleagni folium Gay az new cultures

In the special case of Solanum plnaqnx rolium ite introduction and
subsequent triale for the productic of either solasodine or 16-
dehydropregneniclone, it 12 stro ngly rezommended that the staff
of the Projecto Agroquimico faks the lead, vith the asszistance of
Fail Estrada, a Cheaizal Engineer who developed the production
of salasocdin from Solanum marginatum in  Ecuador. F. Estrada is
currently acting as a «consultant on epxtraction of medicinal
phytochemicals in Guatemala and other Central American countries
and can be reached thru either the undersigned or the Junta del
Aruerde de Cartagena at Lima, Ferd.

Other related plants

a) Annatto

This plant gruws wild in Chopare. No plantations are known. The
only motive power bohiind  ite vegional produastion at the momont
seems to be the ‘interest of the Agrochemical  FProject to mal e

bBixzin from annatto,




of the mar!

ering efforte for asrnmztta
zhould promate it cultiveoation in

Marigold {for  poultry feed production is already being cultivated
near Cochabamba in four zones totalling 20 has., owned by Duane
Anderson. The Agrochemical Froject has been helping thiz
entrepreneur make thz extract (xanthaphyllind. This private

initiative might be fanned into a much bigger operzticn with
economic or technical h2lp from Agrochapare.

<) Pyrethrum

Although not strictly a Chapare crop, it ie part of the budding
phytochemical industry started by the Agrochemical Froject and az
such was felt to be a valid plant for consideration in this
mizsicon.

4 ha. of Chryzanthemuorn

The Agrochemical Froject had initially
Currently they have S0 ha., of
x

cinerariafolium under cultivation,

pyrethrum fields and 2im at 1.500 Ha. for the future.

e dried flowers are being extracted with heuzane and the
vecovered pyrethrolds are sold  as an insecticidal spray using
butare az the prop=llant.

This activity could bhenefit greatly from the experience of Fanl
Estrada in thiz field, az he started the industry in Ecvador for
ITHNEXSA and geveloped a complex—solvent process  that  rakes it
possibl to estract the pyrethroids from  freshly-—-cot-not

prev1uu=1y dried-flowers which speeds up the process  and cuts
down the cozts,

d) Cubé

This is Lonchocaipus nicou DC., a Legquminosae that does well in
the Andes as in the Amzazon basin. The mature, shade-dvied ground
wp roots  contain usually up to 9% rotenone and are traditionally
exported with a guaranteed &7 rotenune content. A comparatively
simple exlraction preocess  yields an extract which can be used
locally as such az & biodeqradable insecticide or evaporated to
vield a 35% rotenone, solid resin.

A search  for the wild plants should be institutzad if desired-
However, plantations from 127 reotenocne czezlected nlants could be
more praofitably be started by Agrochapare wand  be ready for
harvesting 2 to 2 vewre afterwards.

Froceszing i: cimple. Shade drying, shredding and puelvericing Lo
minws Z00 mech Lz oall it takes. Flus good analytical control of
the rotenone contont oz L powder can bo priced on theo basic of
combadved votenone,




fol

.

ion ta whith the product might be <old locallay as o
it able ingectSlicide o an 4 L powvder hase at 1 to 2%
tenone concentrations; or be used as & fish poison to contraol
or wipe ocut undesived fish moietios in those places where either
tilapia or carp is being reproduced.
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It ie woarth nothing that thiz market is strongly supply-limited
as its nearest competion—- Dervie elliptica- is no  longer
available from Southeas Azia. And  the expoart price can be
nearly US$ 2.000 per ton FOE place of origin iz the rocots are
higk in rotenone. Besidez which, good promoticn in the markets

Tor organic  producers supplies m;ght secure a steady growth
foothed because (ar it is & "natural"” insecticide; <b) ithe
residues degqrade after one week exposure to sunlight end aoxygen;
and () is non—toxic to human beings.

OVERVIEW OF CANDIDATE PLANTS FOR INDUSTRIALIZATION AND EXPORT

Table & lists 22 a&aromatic plants, 15 medicinal plants and 4
ather, related plants vhich are vecommended for selection of some
10 avrocmatic and 10 m=2dicinal and other physiologically active
plants for in—depth project executiaon.

On claser inspecticon, only 11 aromatic plants, 8 medicinal plants
and one other, velated plant are truly new sugqested cultures.

Consequaently Table & asz such may be acceptable, in toto, a5 the
basiec for the final project document, without further ado.  This
is all the more Ytvue when ¥ iz realized that the operating
mechanizms bLizing used by Agroyungas to develop the most
promisszing productions can be uzed by thiz przjecst  and
Agrochapare to accelerate he growth of the agroindustrial

activities relating to the esta t iched species listed in Table €.

Looking again at this table from another point of view, some of

the plants, their parte or derivatives stand oubt zs candidates
for immediate commercialization, even before the 7inal report and
proje:t document are prepared and releacsed. Indeed, sales

promction of eucalyptus and lemongrass oil, as well as their
derivatives cinenl and citral, plus paprika, turmeric, cinchona
and cochillana barks, ficin, annatto seed, marigold flowers

flour and pyrethrum extractz can proceed right now. The
production of all of which can be stepped up by using the
conventional incentives granted by both Agroyungas  and
Agrochapare to conventional food raising agroindustrial

projects.

AGENTS FOR THE INDUSTRIALIZATION OF CANDIDATE PLANTS

Evposure to  entrepreneurs during the Tirzd month of thizs mission
has been minimal in the casze of the undersiagned.
Howervery, 1t can he pointed out  that T, Guevaras and  his partner

JooBrvtare cur Yead tooway Tnowezeinti sl ol peedection ot e

- . -




Yungas, whereas in Chapare
taken the lead in this
entreprensurs their experi

Agvachomi
. e hould pacz=
nce az por itz mandale.

Regarding spivces, it is veally Agroyungas  and Agrochapara vhich
could effectively dzvelop thelr production to esport— siced
voxlumes by giving individual farmers help through IETA  for the
implantation of tha varicus culfures  and then setting up
revolving lines of edit {for the asccumulation of staock for
expwrt. A start can bz made with the cwrent annatto, turmeric
and paprika praoducers at the Yungas, with the mariagold {lower
flowr at ;he Yungas and in Chapare.  And cezing to it that Lthe
pepper and cardamnosm plantletsz being readled at la Jota
Experiment Station arg pazszad  on : as p:asxble Lo
interested farmers. New=s aboul i cpportunities in
agroindustry seem to travel fast wia Lha gi ine in Bslivia, so
Juet a directed effort along the lines :uggeztE; above will
generate sufficient takers 17 they are assured that here will be

a purchaser for their products.

The field of wedicinal plants is at precent limited ta the
extraction of cinchons bark, <«ocillana bark and late from Ficus

glabrata and Ficus matapalas. Fegarding cinchiona bark Agroyungaz
c—ould begin purchasing material from the trees in the colonies
at Zaranavi, using a5 an intermediate agent somebody
krnowledgeable about the cCinchiona Yvade, like Ricardc Ardiles
and/or  Gerardo Gonzialez, both forser employess of Fabrica
Maciocnal do Duinins. Coxczillanz bavrk could be bought from the
farmer producere at Suanay And lat from the Fiocus SPD .
bBought divectly by Aqrny{nq~= and Agrochszspare and azsayved at two

i, uniil &
takes over the purchases and ihe testing and/or
he latex.

g
convenient points, perhapz La  Asunta and Villa Turari
private suporter
processing of ¢

CONTACTS WITH FOREIGN TRADING AND PROCESSING COMPANIES

The undersigned will contact nine NMNew VYorl/Mow Jercey based
ompanies active in the fields of escsentical oile, spices and
1 +o Zdiccuzz:

medicinal plants in the week August 7-1

— Prices and pricing Sases;

- Cpecifications;

— Minimum and regular lot cizes

- U.5. Customs and USDA regulations for admiszion into the United
States;

- Medium and long term purchasz contracte; and

- Other related topics.

The izt of  companics  and fhe cubgect products for discuassion
are showvn in the Annex. Thieg represents only  a limited
celection of the conponies  engeaaed in thes? acticitie: in the
United States, of Course, but is ewpected to lelg P A |

wuni vevial application.
2]




In the special case of Merchk, the intention 15 to discuss
opportunities for sz2tting up plantasticon f established and newly .
introduced phytopharmaceutical source 2lants, and to identify the

e

likely candidate companies for this ,pe o7 activity.
CONCLUSIONS AND RECOMMENDATIONS

For the purpose of this interim report the main conclusions are
as follows:

1. There seem to be good conditiins for developing the production
of ceviain essential oils in both the Yungas and Chapare, as
well as spices and food and feed coloring plants, plus a ‘
limited rnumber of mediczinal plants —-notably cinchona—- and also
pest control plants. ‘
2. There are aimost no arcmatic and medicinal plants and
derivatives available for export st the moment. Although a
few could begin to be extracte. from the wild at shaort
notice; and a {few others whose production might be stepped up
to yield significant quantities Tor export within a year or =za
from now 1f the pertinent recommendations are followed.

3. The gamut of plants suggecsted for consideration is not all-
incluzive as the UNIDO team acltivities are confined to the
Yungas and Chapare, whereaz even in regions bordering these
Lwo therz are even beslter gowth conditions for growlh of
certain valuable species like vanilla or pyrethrum.

4. There iz much useful information bearing on this project
dispersed in varicus offices &and libraries, as well as
valuable field experience available fros very well! qualified
Bzlivian professicnale and non-protfessionals familiar with
both the Yungas and Chagare field conditions. In some
instances, thecse untepped sources of information surpass the
findings of the UNIDO team.

5. The technical and economic infrastructure necessary for
developing the new culturesz listed in Tables € and 7 does
exict and shoule only be dirccted to bear on the subject of
transforming the csuggestions intc concrete realities.

€. There 1is a need for systematic presentation of existing and .
potential plant rescurces in both regions.

Insofar as recommendations are concerned, the following are the :
mast obviouz as of this date:

1. Develoup commervciasl avomatic and medicinal plant inventories

for the Yungaw, and Cliapare.

2. Prepave outline for 2 cinchona indusiry progect with the
Tzl

’
A
ascistaree of Colonzl Aedilos, o ic z2lso o« agrononisb.
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3. Siartl the new, suggesied cultures using the existing agreement
with IETA.

4. Search for copaiba trees, Tolu balsam trees and vanilla vines
in both regions, as well as Ficus glabrata arnd Ficus matapalo
irees mainly near La Asunta and Chimoreé.

S. Conduct tapping tests for latex Ficus glabrata (bibosi) and
Ficus matapale (matapals) at La Jota Experimental Station.

o
[}
1wy

€. Explore economic feasibility of coffee decaffeination in the
Yungas.

7. Contvact Ranl Estrada to ascist the Agrochemical Froject at
Cochabamba in pyrethrum growing and processing, as well as in
laying out a program for sclasodin production.

8. Give active suppovt to the annatto replanting program at
Caranavi.

9. Contact the marigold flowers flour produced at the Yungas and
Cochabamba to find ways and mzans for stepping up their
cutput.

10. Analyze Caranavi turmeric for color shade arnd Alleppey
centent.

11. Contact Raizel Guevara to replicate in the Yungas the African
vetivart cil industry bzzed on his experience.

12, Introduce the higher yielding Eucalyptus speciec mentioned
above in the Chapare on a trial basis, as well as citrocnella,
palmar osa and vetivert

13. Buy a prototype essential oil steam distillation/
fractionation plant for lemongrass as per G. Quaglia’s
sugqgestion. C. Franz will search for likely suppliers at a
September meeting on essential oile in Scuthern France and at
a November meeting in India.

14. Make arrangements for immediate increase of the Mentha
arvensis cultivation.

15. Introduce cultivation of cubé (Lonchocarpus nicou DC.,
Legumincosae) at La Jota.




0 ARRATIC PLANTS AXD PARTS
1 ]

) ARBRITE STED OR MUSK

1 MISt

3 WA B0

amn

s S

§ CARAAY

T CAIDNGS

3 CASSIA 300 AJD VA

1 CTHINAE NI CHIPS AND MLONTRS
10 CUVES, FROLE PRUITS. STEXS. CLOVES

11 CoRIARORR

12 cleetll

13 CURRT AJD CURRY PONDER
W kL

13 o

1% YORCMIX SID

17 SINet2 BT

18 30P CONRS, PELLETS AND LUPOLIS

1% Jam s
20 LADREL BAY 1RAVES
21 LICORICS MOOT
12 WG, JORBAY

1 ’ce, s

I FARORAR

2% KIN? Laves

ARCLIAOSCIUS ABTLMOSCRATUS
PIPITELIA ARISIN L.
TLLICION VRO BOCK 7.
OCTAUM BASILICOR

CAPPARIS $P1NOSA

CARUR CANVT L.

BLETTARIA CARDANONON MATON
CINEANONIN CASSIA
CIIMAOM SETLARICM
TUGERIA CARTOPAYLIATA THRUNS
CORTARDER SATIVIM L.
CONITIM CTNIFUN

ANTTAON GRAVEOLERS
POWNICOLM VILGARR KILL
TRICOUELIA FOTIUR GRECOM L.
SIBSINER OFTICINALR ROSCOR
WONLOS LLDS L.
JUNIPEROS QOPMOVIS 1.
LATROS WORILIS L.

GLICTRRALTA GUAMMA L. STVERAL VAR,

KYRUSTICA MALABARICA
KTRISTICA PRAGAES
ORIGAIUN WLGARE N0 DTRER O.
NERTEA ARVERSIS AND OTYER M.
BAASSICA SEGRA AND OTHIR O,
KTRISTICA FRAGRARS

ORIGANN WLGARE AND OTRER O,
CAPSICUR ARTUDN

PETROSILINON CRISTUR

IPER WIGMM L.

pL0ER BI0OOM L.

CAPSICUR ORI AND OTRRR C.
PIXERTA OPYICIRALLS LIND.
ROSARIWOS OPPICIEALLS
C20008 SATIVOS L.
SAFTALIN ALDUN L.
SATOREOA DORTENSIS
ARTERISTA DRACUNCVLUS L.
TUTNDS VOLEARLS L.
COUNAROUBA ODORATA
CURCUMA LORGA LIBR,
VASILIA PLANTPOLIA AR,
S«lvia Officinalis

T CTTTT TR R LLLA AL LA

AROMATIC PLANTS AZD PARTS TUYAZOT AND THRIR OSAIVATIVES FOR

WRICR OFFICIAL - AADE STATISTICS ARS AVATLABLE - TANLEL
X XTI LN DI L UL

TANILIES SOURCE PLANT TANTLIES

MIVMIAR
UNBTLLITTIAR
TLLIACRAR
LABIATAL
CAPPARLDNCTRY
UAKLLIFRRAR
SINCIBIRACIAR
LAURACEAS
LAURACRAR
KYRTACEAR
WaLLLITEAR
WOTLLITERAS

URSELLIFERAL
UKBSLLIPERAR
LEGUALROSAR
SINGIBERACRAR
noricI
PIERACEAR
LARACIAR
LEGONINOSAY
NYRISTICACEAR
NTRISTICACTAL
LABIATAZ
LAMATAR
CRUCTIERAR
NTRISTACIAR
LAsIATAR
SOLARACEAR
aRELIvERAR
PIMIRACIAR
PIPTRACEAS

SOLANACEAL
MURTACTAZ
LABIATAS
TRIOACEAR
SANTALACEAL
LADIATAR
COMPOSITAR
LABIATAR
LEGUMTROSAE
TIGIITMACIAR
ORCRIACTAS
Labiatae
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* EDICTAL MLANTS AND PAXTS
[ ]
1 ARISTOLOCRTA MOOT
2 BIAR BEIRY LRAVES
3 MELLADORA
4 BLETILIA BOOT
§ CALDRA ROOT
¢ CASCARA SAGRADA
7 CISCRORA SAXX
8 CLCMICN SeRns
¥ coLOCTITE POLP
10 CCROURARGD BAIS
1 qens
12 DISITALIS

14 ST R

15 CIFSIRS, MST NSO VRITE
1§ 1EIAR STRPURTIRG ROJT
17 TMSAC pOCY

18 JABORARD] LRAVES

19 JAAP 00T

20 JORS TRARS

11 W0 (OSPITRUARD)

22 R vIch

23 MICROTLI LEAVES

20 POLYGALA ROOT {SEWEGA ROOT)
25 PSTLLIOM 5320 AND WUSK
% MRAS

2) ST LIAVES

28 SOPRORA MLOWTR

1 s

30 STRNOIIM

N STROPAANTVS STEDS

ot DRRIVATIVES

+ cTER oERIVATIVES
1 ALORS (CAPE ALCE) (CURACAD ALDR®
1 cosR
3 CaOTOROIL
4 DIGITALIS QLICOSIPES
s e
5 GIESERS RXTRACY
? QUYCTIRNIILS AND CLICTRINISIMATYS
¢ MNDD
v
16 SATNIR
11.Tod Balsam

ARISYOLOCATA SRACTEA REYT. AND OTRER A.
VACCTNIUN ERTYROCARPON NICHZ.

ATIOM BTLLADORIA

RETIA NTACTUTRIEA B, BB
JATRORRAIZA PALAATA {DC) WIERS
RRVOS PORSETARA OC

CIPCRORA CALISATA WE0D, AUND OTWER C.
COLEKICT AUTORRALR L.

CITRILLUS COLOCINTRIS SCIRAD
KARSOREIA CORDURANGO RRICHEIS ¥,
PIPER CURIWA L.1.

DIGITALIS PORRURZAY

TOREDRA NAJOR MOST AXD OTWER B
SENTIARA LUTRA L,

PAAX GLESES C.A. 1T,

MAARLIIA STRISATIRA BRETE KX KURZ.

STRTCRN0S BUT-VOMICA L.
POGOSTRNOR CABLIN (SLANCO) STvTR
POLTGALA SEFRGA L.

PLANTAGO OVATA PORSX

TR OYPICIRALR BAILL

CASSIA STWRA L.

SOPSORA JAMOWICA L.

WSTUZA WARTTAA (L) BAKRR
DATURA STRANOWION L.
STROPRANTUS ROVBS OLIV.

ALK FEROT KILL. AMD OTHER A,
CTRRAMORUR CAIPEORA FRES AND EWERX,
CROTON TICLIM L.
CIGITALLS - PURPUREA L.

P1098 CLABMATA R.8. AND K,

PadAX GIRSENG C.A. KEY.

GUICTIRTEA GLOSRA L.

CARIZA PAPATA L.

PECALYPIUS WACRORRTICEA F.V.N.
ARTRXISIA WARITIMA L. SBA3. LAY,

Myroxvlun Balsamum Harms

YT T L R L N YN AT LR AT ST

NEDICIRAL PLAW™> AND PARTS TUEREOP AND THEIR DERIVATIVES roR

WHLCH OFFICIAL TRADE STATISTICS ARE AVAILABLE - TABLEY
o U I I I E T A T

PAMILIRS SOURCE PLANT

ARISTOLOCHIACEAR
RRICACRAZ
SOLASACEAR
ORCATOACEAS
HINISPRRAACEAR
RMAKRACRAR
RUBIACEAR
ILIACEAR
CURCUBITACEAR
ASCLEPIDRACIAR
PIPRRACEAR
SCROPRULARIACRAR
EPREDRACEAR
GERTIARACEAR
ARTALACIAR
APOSINEACEAS
MBIACIAL
RUTACTAR
CORVULVACRAR
GRANINEAR
VALLERIARACEAR
TOGARIACEA
LARIATAR
POLYGGALACRAR
PLAFTAGINACEAL
POLYGORACEAR
LIGIMIROSAS
LRGUKISOSAT
LILINEAR
SOLARACEIAR
APOCTRACIAZ

TPONOR ORISABRNSIS LEDEWDIS.

LILINIAL
LAURACEAR
SUPRORBIACIAR
SCROPHULARTACEAR
NORACTAR
ARALTACTAR
LEGUMINOSRAR
CARICACIAR
KYRTACTAR
COKPOSITAR

Leguniinosae

SOPHORA JAPONICA L.

ALOE BARRAORNSIS NILL. AN OTAER A,

LIS

CONVULVACEAR

LILIATEAR

L3GURINOSIAR




No.

Alkaloids and their parts

1. Brucine

2. Caffeine

3. Cinchonine

4. Emetine

5. Ephedrine

6. Laevo-Alkaloids of Bella

dotna leaves

7. Nicotine

8. Quinidine

9. Quinine

10. Strychnine
11. Theobromine

SOEUINRNTERtENItAN ROt ARttt ttaNRttitRitietotIntttotied

AEDICIMAL PLANTS ARD PARTS TWRREOP AND THEIR DERIVATIVIS FOR
WHICH OPPICIAL TRADR STATISTICS ARR AVAILABLE - TABLEL

SEAOINNNSHI0EOPOeRItat ottt oot t ittt it ittt stdotttent

Source Plant

Striychnos Nox-Vomica L.
Coffea Arabica L.

Cinchona Micrantha R and P
Cephaelis Ipecscuanha R and CH

Ephedra Equisetina Bungi and other E.
Atropa Belladora L.

Nicotiana Taracum

Cinchona Calisaya Wedd. and other C.
Cinchona Calisaya Wedd. and other C.
Strychnos Nox-Vomica L.

Theobroma Cacao L.

Families

Lobanizaceae
Rubiaceae
Rubiaceae
Rublaceae
Epheraceae
Solanaceae

Solanaeceae
Rubilaceae
Rubiacaae

Loganlaceae

Sterculiaceae

Source Plant

Families

|
1
;
:
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Table 3

ARORORRRRARAARRANIRRRIOIRRIRIRIRRORENIINVINININIRRRRARMANR

PLANTS USID IN THR FORMULATION OF REDICINRS I8 BOLIVIA
ALORASSEONRAIRARANO RSN A RARARAINRAND NI IINNOTRRONARRRALG

’ Wo. PLANTS AND PARTS

SCINNTIEIC BNWS PAMILIES

b E 1]
1 ANISE PINPIRZLIA ANISUR L. UNBRLLIPERAR
2 ARTICHOKE CYRARA SCOLYAS L. CONOSITAX
3 B BERFY RARK SURUS. VILLOSUS ROSACRAR
4 MACK KIDFR SANDUCRS KIGPA L. TLANTAGIRACIAR
S BOLDO LEAVES PRES BOLMGS MOLINA MORIRIACRAL
7 SARORLION TARATACH OPPICINALY RXMRK CONPOSITAR
8 DRVIL'S AN RARPAGOPETT! FROCHINEES D.C.
9 CERMAR CAORILK FATRICARIA CRAROVILIA L. COMPOSITAL
10 WANTROSR CRATRGUS GXTACANTMA L. ROSACEAT
11 NIGK BALIOM MALYA SYLVESTRIS MALVACEAR
12 BOLY THISTIX SILYSO PARTARUN (L. ) CAZRT®
13 IRWRTRLIX FLOWRRS BXLICKRTSIN ORIENTALE CONPOSITAR
14 JAPARRSE PASODA TREE SOPRORA JAPOWICA I. LRGUNTROSAZ
15 KRA-KEA CULCITION CANZSCERS RONB. AND BOADL.. CORPOSTTAR
16 LANCK-LZAF PLANTALN PLARTACO LARCRDIATA L. PLARTAGINACEAR
17 LENOR VERRENA LIPPIA CITRIODORA VRRREFACEAR
1A LICoRICE GLYCTRRAIZA GIABRA L. LECURIBOSAS
19_LILY OF TR VALLKY CONVALLJARIA MAJALIS 1. LILIACEAR
20 LINDKN LEAVRS TILLIA PIATYPRTLIOS SCOPOLI TILIACTAR
2) FRADON SAFPRNR COLCNICWS AUTRRALZ L. LILIACIAR
22 WUE-VORICA STRTCHNOS WUX-VOMICA L. STRICRRACRAR
21 OLFARDRR FERTON OLRARDRR L. APOCYRACEAR
24 PASSION FLOWER PASSIFLORA TBCARKATA L. PASSIFLORACEAR
25 PRPPRRRINT IENTRA PIPKRITA L. LARIATAR
26 PYNDRRED JALAP ROOT EXOCORTON PURGA LINOL. CONVULVACIAR
27 ROGE. BIPS ROSA CANIMA L. ROSACRAS
28 SAR SALVIA OFTICIRALIS LABIATAS
29 SKENA CINRAROMON CASSIA PRES IASPACEAR
30 SEAWA FRIITS, LRAVES, PODS CASSIA ACUTIFOLIA DEI.. CARSALPTRIACKAR
30 SRNNA FEMITS, LEAVES, POOS CASSIA ANGUSTIPOLIA YAHL CAZSALPINIACIAR
31 SRAVE 6RA%S RQUISKTON ARVERSR L. EQUISETACEAS
31 SOTR CHERRY PRIRNS CERASUS
33 SPRING ADOMIS ACOBIS VERRALIS 1.
3 SmDRN DAROSKRA ROTWIDIPOLIA F. OROSRRACEAS
35 TOL RALZAN KYROXYLON BALSAIIM RA .. LECUNIROSAX
36 TRAERIC, ROOT CURCINWA LOAGA LiRY, LIRGIRRRACTA
37 VALRRIAR VALERIARA OFYICTRALIS . VALERINGVTAR
38 WITR WILIN SALIX ALBA ’ SALICACIAR

R 39 NITCH MZRL INTIVRLIS VIGIRIARA 1. RANAMSLIDACEAS
40 YARROM ACHILLSA MILLEFOLION L. CONPOSITAR

" pssences
. 1 BIAGULI 015, MELALKYCA QUINQURRERVIA S.T. BLASE KTRTACEAR
o EXTRACTS

1 MLTHRA ALTHEA OPPICIRALIS L. PALVACRAR
3 LIRCHORA, TRLLOW, BARK CINCHONA LNGERFANA MOPAS TRIMRN. RUBIACRAR
1 CONDURARCH NARSDRNTA CORDURANG) RRICHFND. ASCLEPIADACRAR

4 AN, BLACK, PARK

VIRURIUK PRUNTFOLION L,

CAPRIFOLIACEAL




No. PLANTS AND PARTS

5 IPSCMC

& PISCIDIA

7 RWIBARS FLOWER
§ SKREA

9 SOOI

10 TIIRL

#0  CONSTTTURNTS OF ESSENTIAL OILS
1 CANPROR
2 CImeois
3 CUATACOL
4 IRETIOL

- 26 -

PLANTS USKD 1N THX FORMULATION OF XRDJCIRFS JK BOLIVIA
L e N Ny

SCIENTIFIC NANES

CEPRAZLIS IPECACUANEA A. RICH.
PSIDION CUAJAVA L.

RARUN PALMATUM L.

CASSIA ACUTIPOLIA DRLILR
DROSERA ROTURDIFOLIA L.

TETRUS VULCARIS

CIMMANGIER! CANPHORA RXES KBERN
EUCALYPTUS GLOBULUS LABILL.
COAJACIR, OFYICINALE L.
MERTRA ARVENSIS L.

FURIACRAR

POLYGORACEAR
CZSAL PINIACEAR




¢ AROWATIC LANTS AND PAMTS
[]
1 BADIAB SYED
1 CARDARGE
3 CASSTA BEDS AKT VERA
4 CIFEVOE ARD SNI0S AND FLOVERS
$ Cloves, MoLE Mmults, stans, cloves
4 cIaceR 00T
1 PACE, DONBAT.
o 2L, IS
9 NRISHD TLOVERS
14 SUTCS :
11 PAPIRA
12 mepeeR, BLACK
1) meit, MO
14 prevte, VRITR
13 PEPRCRAINT LRAVES
16 PINENTO, ALLSMICR
17 TURKIRIC
18 VARILIA

o DERIVATIVES

¢ ESSIXTIAL OILS

1 ARtSt

1 Anst

3 DAY LaA?

$ R3NP

6 CARAIGA

7 CASSIA

8 crmace

4 CITRNRLIA
19 LR

11 coRxeiue

12 SUCALT?IUS
15 CRAPEFRULY
14 JASKIE

13 e

16 LEXCIGRASS
10 LESISAASS
JLRAL

1% TGS

0 St
21 OSAESE FLOSTF OR KaNOL
22. Palmarosa

IQCO!QI.!.Q!OCICQi'!.'t....t'I.t.d..i.!'.“."i.l..‘l.!."!.

AROMATIC PLANTS AND PARTS TREREOP AND THRIR OURIVATIVES POR
VHICR OPYICIAL TRADD STATISTICS ANX AVATLABLE - TABLE ¢
N e R R B LT D T T

S0URCE PLANTS ANILIES
TLLICIUM VENUM 200K 7. TLLICIAL
ELETTARIA CARDANONUR MATOR SIRSIORRACEAR
CLEANONUN CASSIA- LA CRAL
CIFRANOKUN SRYLANICUR LATRACEAR
RUGERTA CARTOPHTLLATA TRUNB. NYRTACIAZ
TINGIOLR OFPICIVALE ROSCOR SINGIBTRACIAR
KTRISTICA MALABARICA KYRISTICACIAR
KYRISTICA PRAGRARS NTRISTICACEAR
TASTTES RRECTA COMPOSITAR
NYRISTICA FRAGRARS KYRISTICACIAL
CAPSICI ANWU soLvACIAR
PIPER WIGRWX L. PIRERACEAR
CAPSICUM AZWUUM ARD OTRLR C.- SOLAACEAR
pLeER B16R0M L. PIPERACEAR
WINTRA ARVERSIS LABIATAR
PINENTA OPPICINALIS LIND, KYRTACRAR
CURCUMA LOYGA LIWN. SINGLIRACEAR
VARILLA PLAXIPOLIA ANOR. ORCNICACRAR
TLLICTUM VERUM ROOK PIL. {LLICRAR
PINPINTLIA AKISM L, UKBELLIPRRAR
PINBNTA RACRNOSA KYRTACIAR
CITRUS AURANTIUR L, VAR, BYRGAMLA WIGKT AVD ARK, RUTACEAX
CAMABGA ODOMATA, PORMA NACROPETLA AMIONACEAR
CIMARINDN CASSIA LAURACRAR
CHMANPIM SEYLANICUN LAURACEAS
CYNBOPOGOR BARDUS {L.) RENOLX GRAKIINEAR
TUGERIA CARTORHYLIATA THUND. KYRTACEAR
MM ARVENSLS WIATAE
TUCALYPTUS GLOBULUS LABILL. AND OTHER R, NYRTACZAR
CITRUS PARADIS! WKL
OASALNUR OYPICTRALE OLEACRAR
CITRUS LINOWUN (L.} RISSO wnewm
CTHBOPOGOR CITRATUS (DC.) STARY, GRVINEAL
CIMBIPOSOR FLEXUISUS (NRES) STACP, CRANINEAS
CLTRUS AUMANTIPOLIA SEINGLE TASIAL
1RISTICA PRAGRANS ERISTICACEAR
CLTRUS AUPANTIWP VAR, SYNENSIS L. TACRAR
CITRUS AURARTION RTACEAL
CIZIOFOGN MAETINY, VAR, MOTIA STAPP. CRAIVEAL

-~
- et € S b Lo & S

-
- e
-

1997, Us$  WILLIONS

tee IS
LA
19 LA
LA A
6 5.
sl )
) M.2
pA LA
I MA
") 1.1
A LA
LA LA |
A LA
LA LA, ~
LA 0.2 !
3 11
.2 1.9
A LA
B.A LA
LA LA
5.0 0.9
A 0.6
LA 1.3
A A
$3 LA
LA %)
A, A
1.7 0.4
LA B
'K} 11
.6 02
A, ¢.2
vA 0.2
A, A
EA, XY
1.9 LS
kA kA,
nA 5.
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' BOICIEAL MANTS AD WIS
L]

1 CIDCROMA AR

1 couxTeTs M

3 COMORANGE BARE

4 anes

$ IRDA

§ CINSTN, I A Mt
7 IRUS STITITIRE h0O0T
8§ DCAC ot

9 DDORNIN LRAVES

10 JALAP ROOT

11 JAAP 00T

13 T YuUca

1) NICORI LS
14 NLICALA OO (SS0REA WO0T)
1 N7 &1 A8 R
14 FIRCTRNN OWERS

17 S0, v

10 SOMORA FLOMER :

19 STROPRASTVS X
oIS

UL A twod BALTS
) sy

1amm

) uxsam

{ o

S pERTR

¢ goTAm

1 um

0 S

¥ TENOSICRITS

o MmN
1 nem

1 CI8STW LIMAACY
) A

4« W

$ TLO BALSAR

¢ PIREYEMAK DXTRACT
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REICIAAL PLARTS ADD PARTS TERISO7 AfD THULR DERIVATIVES PoR
WEICR OIPICIAL TRADE STATISTICS ARD AVAILADLE - TADLE §
T T T T T T

CIUCHCEA CALISAYA VEDD, AND OTMRR C.

SANOLITA STRPEFTINA STUTE 11 IURL.

. CRPGARLIS 1PECACUANWA A, RICE.

PILOCARIUS JADORANDL BOLASS
REOGOSTIM FURGA LIBOL.,
TP0NOR QRITABTESIS LEDAEOLS

PAILIRY

NSIACIAL
CURCUBI TACRAL

ASCLEPIOINEIAS

PIMRACEAL
RERACIAR
AIALACTAT
AOCIFTACIAR
RIAIAL
TACIAR
CORVULVACEAS
COUNVULVACTAR
LOGANTACEA
2110310
POLTSGALACEAR

PUSTASTIACIAX

coxrostrne
Lm0
RIS
ARCCTINUS

LORSIACIAL
MmN
;IS
HAINUAL
nancat
el
etcIAL
LocMIMIAL
STIRCULIC AL

WAL
MY ACTAT
el
112 A128M
LICAINSAL
CSPISITAR
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TABLE 6

COMPRRHENSIVE LIST OF CANDIDATE PLANTS
FOR FINAL SELECTIOR FOR PROJECT IMPLEMENTATION AT
UNIDO HEADQUARTERS

AROMATIC PLANTS

1. Anise Pimpinella anisum L. Umbelliferae
2. Badian Illicium verum Hook F. Illiaceae

3. Black & white peper Piper nigrum L. Zingiberacea
5. Cinnamon Cinnamomum zeylanicum Lauraceae

6. Cinnamon cassia Cinnamomum cassia Lauraceae

7. Citronella Cymbopogon nardus (L) Rendle Gramineae

8. Cloves Kugenia caryophyllata Thunb Myrtacea

9. Eucalyptus Eucalyptus globulus Labill. Myrtaceae
10. Fennel Foeniculum vulgare Mill. Umbelliferae
11. Grapefruit Citrus paradisi Rutaceae
12. Lemon Citrus limonum (L)Risso Rutaceae
13. Lemongrass Cymbopogon citratus (DC)S5tapf. Gramineae
14. Lime Citrus aurantifolia Swingle _ Rutaceae

15. Cornmint Mentha arvensis Labiatae
16. Nutmeg & mace Myristica fragrans Myristaceae
17. Oranae Citrus aurantium var.sinensis L. Rutaceae
18. Palmarosa cymbopogon martini var.motia Stapf.Gramineae
19. Paprika Capsicum annuum Solanaceae
20. Turmeric Curcuma longa Tinn. Zingiberaceae
21. Vanilla Vanilla planifolia Andr. Orchidaceae

22. Vetivert Vetiveria zizaniolides Stapf. Gramineae




10.
11.
12.
13.
14.

15.
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MEDICINAL PLANTS

MAmerican Wormseed
Coffee (for caffeine)
Cinchona

Cocillana

Condurango

Copaiba

Bphedra (for Ephedrine)
Ficus spp (for ficin)
Ginseng

Ipecac

Psvllium

Senna

Sclanum eleagnifolium
Solanum marginatum
Tolu Balsam Tree

Annatto
Cube
Marigold
Pyrethrum

Chenopodium ambrosioides L.

Coffea arabica L. & other
Cinchona calisava Wedd. & other C.
Guarea vrusbyi (Britt.)Rusby
Marsdenia condurango Reichemb. f.
Copaifera coriacea Mart.

Ephedra major Host & other E.
Ficus glabrata HBK & other F.
Panax ginseng C.A. Mey
Cephaelis ipecacuanha A.
Plantago ovata Forsk.
Cassia senna L.

Solanum cleagnifolium Gay
Solanum marginatum
Toluifera balsamum TI..

Rich.

OTHER RELATED PLANTS

Bixa orellana L.

Lonchocarpus nicou DC

Tagetes erecta

Chrysanthemum cinerariafolium

Chenopoidiaceae
Rubiaceae
Rubiaceae
Meliaceae
Asclepedaceae
Leguminosae
Ephedraceae
Moraceae
Arialaceae
Rubiaceae
Plantaginaceae
Leguminosae
Solanaceac
Solanaceae
Legquminosae

Bixaceae
Leguminosae
Compositac
Compositae
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TABLE

CANDIDATE PLANTS FOR
FIRAL SELECTION FOR PROJECT IMPLEMENTATION
AT UNIDO HEADQUARTERS

AT LOS YUNGAS

AROMATIC PLANTS & PARTS & DERIVATIVES

7

IN CHAPARE

1. Badian & oil (1) 1. Anise seeds & oil & anethole (1) (2)
2. Cardamom & oil (1) 2. Black & white pepper
3. Cinnamom bark 3. Cardamom seed & oil
4. Cassia cinnamon bark (1) 4. Cinnamom cassia bark (1)
5. Grapefruit oil 5. Cinnamom bark (1)
6. Lemon oil 6. Citronella oil & citronellol (1)
7. Lime oil 7. Cloves & clove oil & eugenol (1)
8. Nutmeg & mace & oils (1) 8. Bucalyptus oil & cineol
9. Orange oil 9. Fennel oil & anethole (1) (2)
10. Paprika 10. Lemongrass oil & citral
11. Vetivert oil (1) 11. Mentha arvensis & menthol
12. Palmarosa oil (1)
13. Paprika
14. Turmeric and curcumin
15. Vanilla
16. Vetivert oil & vetiverol (1)
MEDTICINAL PLANTS & DERTVATIVES
1. Cinchona bark, alkaloids & salts 1. Arerican wormsced oil
2. Coffee for decaf & caffein 2. Cocillana bark
3. Cocillana bark 3. Condurango bark (1)
4. Condurango bark (1) 4. Copaiba balsam
s. Copsibha balsam 5. Fig trees for ficin
6. Ipecac (1) 6. Ephedra & ephedrine (1)
7. Ginseng (1) 7. Senna leaves (1)
8. Fig trces for ficin 8. Psyllium (1)
9. Solanum marginatum (1) 9. Solanum eleagnifolium & other (1)
10. Tolu balsam 10. Cube root & rotenone resin
OTHER RELATED PLANTS
1. Annatto 3eed, powder & extract Annacto seed, powder & extract ’
2. Marigold flowers & powder Cube root & rotenone resin

Suggcsted new cultures.

highlands.

oW N

Not strictly in Chapare but in the Cochabamba valley

Mariaold flowers & extract
Pyrcthrum flowers & extract (2)




F. CASTRO, UNIDC CONSULTANT ON PEHALT OF AGROYUNGAS,

LA PAZ, 20LIVIA

aers/Vicepresidents of
rices, specifications,
USDA regulations for
contract purchases f[ov

hald pery doy during voe

tus oiljeuczlyptol;

GO RS o1l cornmind
nTOC3 1; menthol;, anise oilj
zl1la  woil; veliveri il
Cinnancn bark in on
5il;
- J. Manheimer Inc. Encal yplus @il eucalyptol;
4727 Poarson Place menthol; o arlse

[~
D]
b

Long Island City, MY 11

(712} 2IT-7800

yronells oily palwaroza

vativert oil;
il ; Lo A T

it @il

il o
A "
- ¢

Spices % Food Colors

- C.L. Scott & Co. Inc. Spices — Black pepper;
One Warld Trade Center cinnamon; Cassiaj;
Suite 2347 cloves; nubtmeg and
New Yorlk, NY 10042 aco; paprilia;
(212) 4322-0100 turmericy vanilla; forange

211 grapefruit wild.

13
>
15

il ]

v
[
0
-0
.

- William Bernctein Co., Inc, C
15 Park Row
New York, N.Y. 10028

(212 233-5922

ia, Cloves, nutmzg, orange
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Medicinal Plants & Derivatives

- Moer Corp. Txzillana Tark % Cxtyacsto;
copaiba balsam; ipecac vaot %
extract; psyllium sead %
husks; senna leaves and pods;
telu balsam; cinchona bevt %
extracts; pacsion flover
herbe; (Eucalyptus @il
marigold flizwerc; annatto
seed; annatto extract;

cardamom oil; spices (pepper,
cardamom, paprika, *urmerx"-

-y
vanillal; cinnamon leaf oiljg
arange peel.

- Biddle Sawysy Corg. Ficin, (citval; menthal:l

2 Penn Plaza
New York, NY 101Z1
(212 736—1580
- H. Feiszmarn Corg. Catfeine; [phedrine % Salts;
377 Crane St Fayllium Hust=s; Diszasnin
Orange, NI 07051
{201y S77-7200
- Frentiss Drug % Chemical Co., Inc. Cube extracts; Cube
. B.OZOOO powder; Rolenones extractz;
Favk, MY 11001 Flovrel Rotenone
515y 326-17217 oyrethrum ;

concentreates &

Phytopharmaceuticals

- Merck % Co., Inc. Solasocdin and other
Rahway, NJ Q700650300 phytochemicals

(Z01) S74-4000






