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INTRODUCTION 

UNIDO's Project DU/BOL/84/405 i~ a component of the much bigger 
AGPOYUNGAS and AGROCH4PARE rur~l development projects sponsored 
b:/ UNFDAC. Its purpo~e is to cc•ntribute to the effnrt of -rinl!ing 
valuable alternative cultures and 
diversify the traditior1al agt-icL:ltural 
and Chapa.re ;'e;gions. 

processing activities to 
activities of th~ Yungas 

The intent of the proj~ct ~s to identify aromatic and medicinal 
plants for export as such and/oY as their derivatives- and to a 
lesser extent to supply the local market- among those plants 
which grow already in these regions and also among t~iose foreign 
species which might be introduced advantageously. 

Tc• cai'Y'Jr CiLtt 

the e:,-;i sting 
pla.nts f;·.:·m 
capeibilities 

this task, a three-Qan team was assembled to examine 
and potentially c~itivat2d aromatic and medicinal 
the points of view of available markets. land 

and processing re~uirements. 

This interim report reflects t~e ac~ivities of the marketing team 
member and 
up to the 
marketing 
fol loving 

its inte1-fa·:i11g ;.;ith thc•se of the agronomist leading 
consensus list of candidate plants whose markets, 

a.nd pro·:es~:;·.; c:-1.:.<-c:-·:.:t;:·,·~s:.-!::i.:.:::: ~.<ill be cievs>lo;:cd ir. t~-.e 

mc•nth. 

DEF"INITIONS AND PROCEDURES 

It was agreed that "arom.:\tio: plants" designates t!·H.::s~, ;::•lant'.: 
which a·.-e: soLff•:es of essential oils; the spices; other ·:ulir.ary 
plants; and food coloring pl8nts or parts of plants. "Medicinal 
plants" ·.1ere taken t•:: dcsig11ate those from which a re•:.:c•gnized 
activ~ pharmaceutic2l constituent is usually extracted; and 
related plants C•r prc•ducts l i l::::: fi·:in, py;·ethrum e~:tr.3.•:ts and 
·r,:•tenor.e resins wh:i.ch .;,!thc·•.tgh nc•t pharmci.cF·utic:-,ls are 
neverthele~s physiologically a~tive. Plants for infusions and 
medicinal teas ~ore e~cluded fr0~ consideration. 

The procedures for candidate plant selection involved using a~ a 
general framework a selection cf about 200 plants for which the 
markets ~re transparent, i.e. there exist official external trade 
statistics in the United State, the EEC and Japan, and for which 
list prices are p~~iodically publis~ed. 

On the basis C•f this mc:.stE'r !~st and the botar.i!i.t/ac;rl'•:.:•;1o:w1ist's 
observatic•ns of plants gyo•.,1inr: ir; the Yungas and Chapc.\r£o> r·f.:r_Ji•:•r•~, 
it was p1:1ssiblr? tc• 1·~!ci1.1ce t;hi:: 1-,1.:r.1tc~r ·c,f c.:-indid-"\tl? plant;'!. t•: ~·· few 
that might be advantagf!ous!j ~:.;;.,l•:·iti:..:>d in the t~o region~. 
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eithc·.- t:~H? YunQ .. ).:5 •:·t· C'1ap:•(2 ·.;ci·:: .:.~dd:?.j, •:•::•mpletir.s the t.:.~·~I -:-1' 
cc!nfc•l-mir;g a li~.t c··r i:~bi:-r_:t t~.-2:-,+.:, ,::,·(·a:·F1c3t:i,-: plc.nts anc.J c.~ sirnil-~~r 

nt..tmber of ~·edi•:inal plants f·r'"om •,..rhi·:h t•:· m.:1l:e a sele·:ti•:•r. •:·f 
about h.:.<lf that :~wr.bs-0• C•f spec~t::.:: in \'it:nna t...•her: all t·ep•:•rts are 
turned in. 

Although the third meffiber of the team has not ~et come as of this 
dat2, it i=- beli~·-./eC t~-.c.t th.:: li::t t:•f •:.3n~id3le ~1~.nt..:·:; p~2sented 

in this report will -e~~in £ubstantially the 5ame afte~ he has 
had a •:hance to analy=2 it. 

MARKETS roR AROMATIC AND MEDICINAL PLANTS 

Tatiles 1 and 2 sh•:••, .. • the ai ·.:•;r.ati•: and medicina! and rel.3tGd pla.:-.t=: 
f•:•r w•~ich e:d:ernal tr.:.HJe st.=,ti:::ti•:s are a\:ailable, alth•::•ugh f·:•r 
si:ome of "':hese the '. 3.lues ar:; .:.~;gr2gat2C:. F·:·t· the latter· a:1 
effort is being made to seggregate the statistics into their 
individual ci:omponents. Already petitions to this effect have 
been sent tJ:o the st.=.tistical office:::: •:·f .... ~·;,~ United States, ~he 

EEC and Japan. S•::• f-1:-- ·::·ril~· th:- E~C h.:ss answer·ed in,:!icating its­
willingness to sho~ ~he ~mport quantities and values in greater 
detail fo;- 1'388 -~.s t:,2::;. be~.::..r, tc- us12 the new t-:-·ade statistio::~l 

classification system known as the combined ni:omenclature of 
harmoni=ed system CCN), whid-, ceonta.ins 8 digits rather· than E. 
digits a·;~ the old ~Jr~·~?:':!: s:,·'=-~t?P ;:,r.d thus tends -c•:• be- Fie:r~ 

detailed. 

Furthe·r'" data rEgarJ:ing ::-.,:~r::~ts. fc•r i:ic.'ividual plc:mts D:-•d 
der- i ·.:at i ·1e=<:.=. are c::•ntai ned in '\pp! i .:.:ab!~ sp:~ .. : i ~~"!. i =ed, m.:,d:et 
:-ep•:•rt~: such as: thc•se p·,.E·P'"X!?d C\r.~ i'.:'.~ued by UNCTl\D/13/\TT's 
International Trade C~nteY, e.g. Essential Qils 198E, S~ic2~, 

1'38:2 anc l'k~di'.:~n.:.d Plant'.O:, 1982 :,.il-,id-. ~-.1t1-.c.ugh !£Omewl·i.:tt ;.:•Ll":..~.:·.tcd 

still serve as a s•:::Ltr•:e •:•f individual plant mar·kct ~nf•:.-rm.::,tiori. 

Periodic prices f0r both plants, parts of plants and derivatives 
can be •:.btained on a wec.:kly basis fY-om the Chen-.i•:<:al Mad•:etir-.i;i 
Rt.:p,..:ortei' (US;'\), C:h~mist ~Druggist (LJt"~) and the Public LedgE"r's 
Commodity Week CUK). 

F .i. r;al 1 y, cont il•: ts Yi t 11 tr Cldc:r s ar;d pr 0:.c esor s in Ne•...r 'l·:·i· ~ 

sh<"::d additional light c.;, th£; i.-.di.-ic!u,1"!. mal'ket-:,, ;.:,nc pi'iv:.~;, 

the plants being considered and for th~ir marketing. 

•...ri 11 . 
~ ._, r 

At thi3 stage it i~ appropiate to remark that three entrepreneurs 
from Cochabamba and L~ Pa: showed an interest in th~ 

i;1dustri.: .. ~li=atic•n c•f medici1-.al plants to mak~ herbal, medi·:ir;al 
ti-.:?.;.:;. M·::ist c•f the "•J•:tivu" ·=•:•mpon""nts •:•f thE.>su medicinc:;l te.:1s 
~re Eur.:.;.p~:iln, imp·:.-:--':f.:d pl,:1r,•~::, n•::t lcu:,:\! ;;.l.:H1ts. T .. ;.1b!!: 3 :.!'":.:"~':;;; 

Ii~~-· ,_;,f pJ;;·.nts i1~·:·:o•p~rC;1tc·d ~.n the· mc·dicinal teo.1s ~;,-.JJ in 
!k•! i '! i a. t al: en f ·r •:•c· t ! · :::•: r.::1t 1 y ~·-•bl i ::;hed Al Ir Af!OL' s ',/ <·· :i·.::m•:.>•: \..•I'•. 

The <;hi~'f:.'r num!J1:.~1· of ~'''"'·-.":·. ::.nd t:1l: :-.mal~ quar1tit~<::.>·::. r£·p·~.-~:::·dl~ 

im~·:··:-'"t£'d -ab.-)ut : t . .:r11~-.. pr!"i- ·/c:·c:.u· '°·•-•"'P/l.i"I<~ ... ~~! '..l'5 t:~:·~.: fl~ 1~_.,_~i.:.:ir,.;.1! tc:._~,:j 
r_, r : .·, ,· 

• 
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POSSIBLE LOCAL SUPPLIES AND C-ONSTRAINTS 

Tables 4 and 5 sho~ those plants •.Jhid; 
agrono~ist' initially thoug~t might be 
regions under consideration after his 
Yungas but before visiting Chapare. 

C. Fran= (botanist an~ 
supplied b~ the two 
explora~cn tYip to the 

As can be seen from these and tables 1 and 2, the number of 
candida'~e plants •,.•as red•_iced t•:• appro:<imately one half af~E:· 

taking into account field observations and climatic, ~ltitude 
and soil conditi0ns. 

In addition to ~hi~h two other factors constrain the number of 
valuable spe·:ies i,..•:·,i 1::·, rr,ight be gr•:•wr. in t!·1ese ;·egion=. 

In the Yungas these are the unevennes of the te~r~in - ~here 

almost none of these tillable land is flat- a~d ~~~~e ext~2mely 

steep slopes are the norm; and the small $izc of the individual 
pr•:Jpe;·ties - about 7 hectares of i..:!1idl 4·~i: L;nde.-- •:.:i..1ltivati•:•n, 25% 
fallo~ and 31% not ~ultivat2d. 

In Chapare the constr3int 
individual land holdings. 

A i'ter· 

.. "" mo~t l y the s:r •. '"'11 

fu~-ther 

r-edLtcti::•r! ·:·f the r·r1_~,--;,b2':"- 1:-f 1:anc!i~::.te iJlants 1.J~.s d1::0n2 :---ezulting ir·~ 

the fc•llow:i.ng c•)mpr·d-1cn:ive list (Taale ~.) 1,.:hi·~h ::.n·:lud'2~ t..:.th 
i!"'lc:!!geL::·:_~:: ;:1l.:1ntz 2.n~ S.Lt~g::st.;::j ne•...; ::u!t•J:-·r2:;. 

f',"fter gi·v'i:-.g careful ·.:onsiderati•::•:i t·:· tl1E' kno~-m f.:.c·:..:•rs ;;,"ffE•:ting 
the prob3t~2 p0rform3nce of the various i:andidato plants, Table 7 
w~s prepared ~howinq, separate!)·, thr possibilities visualized 
for the Yunq2s and for Chapare. 

PRCSPECTIVE DEVELOPME:rrs AT THE YUNGAS 

Aromatic and related ol~~ts 

The possibiliti~~ for 
production of es$ential 

Essential oils 

development~ lie mostly in the areas of 
oils, spices and food and feed colors. 

Pi::-q~.rd:inq '.?S~.!i'nti~.l r:•il:,, thE.- ~;·~"." .. ~; lil:nly •.«'.:ond.i;.:!<··h·"'S <:1re c•r.:··.nge 
:1nd qy-apefr·uit ·~··1l·- <.•~.d p~.:-d1.=ips lim~ c;r.~ 1·:.>rr"::.q r:.i.13. C·:·ld-­
P•'f·ssed o:.:.rdr-..~L .;.;,; ;--:--•:odu.-:-i·~·=·n •:.,n tie ·:niplt:ml:nf:p•J :;,.-. ::hc> nP:.-.:t fc\.! 
m•:•nths if the r.~:isting j•_d-::e f.;'';;;Jr::?S'".i..,q inst.:1ll~<:i.ti•::•r1$ an.: 
m•.•d:i"i"~cd t · ':'.i·~·:.i-, ... ,- the ·~·::.l frc•rr. thf.: •::r~·:.u1~;•: ·;,~:1:-.;:,. It. Ille\) br~· 

p 0: 0 :;;:,ibl•:: l• .. • ;'.··~·dif', th:.> pl'•Y:c...dur•..-:. i: 0:• <'.i•:t•.1.:.1:.1 p-:?r.·l f.~i•_· ·~·r-angE::':.. 

b~..?'f("i":'C ~-:·:pi '-·'-_.,11 .. ,q '·?1~:' j 1.t_i:_:c.• t• .. 1 '-1·~1.··:l~· tJ1L· ~!;.c·r ··i·,·~: ~·-1· (). tr:l .. , •:.:•i] 
,.:.·.9d/·~1r· f •.) ... ~ J ! . ~'-'·· r·'"'···~ 1 

',;; "'..! ·:,~~·:.· .. .:~. \/C::'-. T~.· . : ... · .. ~ .~ :.!~ ~·.:•'( ,_. ,I 
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grapefruit processed in the existing Grange oi! installations, 
curren~_ l y being 
the predominant 

and for the grapefruit processing plant 
considered for La Asu~t2, where grapefruit is 

Lime oil is being successfully produced and exported from Per~. 
The same lime is produced in La Pla=~ele a~d La Banda C!rupana, 
Sud Yungas). Consequently the techniques used in Per~ could 
conceivably be applied in a short tim2. 

Lei.1•:•:-1 •:•il production ..._,il~ h~ngi:: on productior. of the lemon 
'CitrL1s limonum Riss.:• ·:·r·, .:.\ s;1_1ifi•::ie'lt!y larg~ scale ~md will be 
viable or.ly inz;ofC:tr as the _juice L.nds a mar!:et either in the 
food indus~ry ~~ :0~1~ be ~~c!itaL!2 co~v2~t~~ into calcium 
citrate for export to citri~ aci~ ~anu;acturi~g plants or, if the 
volume is ~uffi~ie~tly large, fo~ local conversion into this 
acid.This type c•f lemon :r~i:·:;1-te:d by gro~s at Caranavi anci is 
more expensive than th2 s~3:l !im~s usually consumed in La Paz. 

(badi an), 
have been 

ag~cncmical pcint of view, production of star ani~e 
·:ardamc.ms, cirinamom, •:-3.ssi.: •:.:inn~mor·., nutmeq anc ::ia 0:e 

recommended as new crops foy the Yungae. All of these 
spices yield essential C·ils !..:h 1: 1se p,..od~a.o::ti•:•ri ma; tie t~d~led 011•:e 

there is suf~icient production of these crops. Vetiver has also 
been recommended for Lc•s Yu:igas as an er•:•sior; contr•:•l grass, and 
will serve as a sourc~ o valuable vetivert oil and its 
d?~i~3tive vetive~o! enc~ this recommendation is implemented. 

§P.ices 

St-.?.r- an~se, •:ard~=unc•;il, ::innarr;(.:ifr., 1~.=.=:.-:.:i,:;, ·:innai1~c•tr1, nt.ttrneg anC: tnr..i.•:e 
h;;\ve been re·:c•mmenc!ed i•f:· g·r"·:••,..th at ~;he y,_~ng.:<.s. T~1e ons9t •:•f 
thei1· p;·.:;.duction, \..•ill tal.€: s·:.:·me time, :i.f -::hi::; rc•:<:::•mmc:id.:.tie:n is 
followed up. Meanwhile, one farmer is growing and processing 
pc1prika at the Yung~s, using seeds ·:·i-iginall:,.· brought in frorn 
Hungary. Tot3l area under cultivation is small and current 
export c.;1pa 1:ity unl·:n.:• 1#n. 

Medicinal Plants and Derivatives 

Of these, only cinchona 
m.:.y be c.1·.;ai labl.;.= f·:.:.;· imn;ed~ ... ·d;<:.:- e:.;p.::.rts. 

bark, and ficin powder 
Caffeine pr-odu·:ti•::on will 

of a coffee bean 
balsam production on 

depend on the pr~vious installa~ion 

decaffeination plant and copaiba and tolu 
the location of these b•ls~m tre~s. 

a> Cinchona bark 

By fa·,· the roost import..,1nt m:~1.:!i 0:jnal 

t: :~I•: i •:·n~ l de (lu in i rli:l --.:i ~ •:• Vi:!l' flmL'n t 
:'.:·LO•~i::1 trr·:es at f:o!~n1~ .... :·1_ 1 ~,-, f1.:.1 

µJ,· .. r,t ;::; 
\1!1 t ~~l' pl' i S(.•--

C:i r. c ho:•nc:.. F .~,bric:~· 
owns 10 h2-. 1 . .Ji th 

t....'.t : 1 ! ::. r.1 _. .. :-1 i • . .; i t h c.t ~ .. ~. t c. l ·=• f 
Thr1 •··' 1 .:.~.-) •; .:.. t i (.'n ':. ;;,'. Illinr.:in~ • .. =r..::··i:.: 

'· f l_lf 1_.f '. ... -. f' t. "r .f, fr1 ~.·· ·: 1" ur; 1-!:·~:;1 
' , ' -I ··. 

1
; i 1 ' .. ·-· /r,' . ; ~ 
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be e;·;p l •:•it 2d 
,,_.i 11 ing. Yet 
bad=: that •:an 

tht::y st~,b.:· th.:.!-f.: "';h:::/ ._\n.: ;-,.:.:.-!; ~ .:.s they 1,.,•ant 21 l th£.' 
be had to feed ~hei~ quinine sulfate plant. 

On the other hand, priv~t~ co?o~ists own enough cinchona trees in 
Caranavi at C·~·ndor Cc..lvaxi•~·; Ch1~;a, ::~oqu2·.-,~.n drid Chokni.::.~ Alto, t:::• 
yield 46 tons of bark per year containinq 3,5-4,5% total 
alkaloids. Yet again this bark ~epcrtedly cannot be exported as, 
according to the administrator of F~brica Nacional de Quinin~, 
all b.:.-n-k f·r•:..n this so:..n··~e sho~;l::l, t.:; la•,..., be sold to Fab;--i::2. 
Nacional de Quinina until its capacity of 6.000 tons per annuum 
of quinine sulfate is sa~isfi2d. t5c).(l(l0 k·;:. of 
bark pe·,- yE.:u-t ;;. f~g:_:r-l' vhid1 is nea;-ly· thn:~e times the c•utput of 
the private gt-·:•we¥·s. C·:•nsequentl:,', a s.:.tua.ti•:•n has be2n reached 
in which F~brica Nacional de Quinina cannot operate its plant for 
lad:: of sufficient ;re:;..., m..:if:et-ial 2,:-1d in which th2 law c!oes r.•:.t 
permit the private growers to sell their bar~ to whoever they 
want. 

The quinine sulf~te plant is ol~ -operations begun in 1934- and 
small vis-a-vis the world trade of about 40 millior. dolla~s per 
year in quinine and quinidine alkaloids and their salts. The 
price they are getting from a European trader for quinine sulfate 
heptahydrdte is US$ 25 FOB La Paz per kg.; so ev~n 2t peak 
capacit~, this pl~~t would have a turnover of just o~eY US$ 
:200.(l(l(' pe:- yeax ·- han.:'.l/ Eno,_tgh to j•_tstify its mon::ipo!~sti·: 
st-~i~:Lt·~ nr:•t r:•nl:/ in the= fi~·ld ·:·f al!::al,.:.~.d p·:.:•dLt•:~ior~ b:_tt als::.) a-:; 
an c,bstL)C!e t•:• fr·ee trc::.de i:-t pl"--~ir1 b::\·(k. 

The position of F-3.bri•:a r-~aciunal d2 euir·;ina is th.:o.t ,::,:-1:; t.a·rk 
produced over and above the 150.000 Yg. per year they need ~0 ~~n 

the plant at capacity they could releas=, with peY~issio~ o~ the 
Ministry of De-fens~"': fo~ e'.1:pc;rt c•-f thi= b.::.rk, ::i. <situation h.:1rdly 
cr:•ndu·:ive to establishing n2w pl~.ntat:i.ons arid po~sibly c?. mod~n-. 

~fficient cinchona alkaloid industry. 

In ·-,:ie•..: C•f the abc•,:<,,, it :;t:-ems ad·;i':;:.ible t-:• t.:.\ke a i:.:·: 0 :;1~;;·el··;ensiv2 

:!J;rr:•k .;.t the pc•ssib~lit:/ o'f a joint venture involvinq lcn:ally 
o ..... ned new planL)ticn·s • .. •ith the b~st 9eneti•: material 2v.::dl~blf? 

and a modern extraction, fractionation and quinin~ isom~ri~~tio~ 

f~cility owned by a ~riv~te foreign company ~hich might quar~ntee 
the E!:.-:p•::rrt •::r-f the products. This calls for a specific pro.ject 
which UNIDO could handle effi•:iemtly. 

~ me~tinq w~3 held at Aqi·oyungas on August 3 with Colonel Picardo 
Ardiles, former General Marager of F~brica Nar:ional de Quinina to 
':£:·st th~-:ze ideas <'ind·<;::~. •:L:\rify the:· leq.::i.l stat.;_1_:::; c•f the •::r,,:..l-,•:·1-.:·1 
ind1_1stry rnonop•:•ly h~ld b·l COSSMil... C·::•l•:..•neI fffdl le.::. st,•.t:::·d thc:»t :1 
l.;;u-ge so:::1le cinclv;r-0:1 indu·-;try r;hou1d be c\ µriv:.1t1.? P.f1t!:-•rpl'::_-:0.>· ;.:,;itj 

i:-. ;:•.• . ..-ti~-~ :;',ip •,.l.ith ;,i -:'·~•rCi£F• •::•::•mp.:1n.'/ r:;;upplyin9 ni·~··d·:?rn t<~·:·hn"] :··()/ 
~.-..-,.~-; f;·;:).·,-'·:ct:..:,, :·J~:: : .. i::i,.·. 1:.:~tJ,:_··;~, fc.:c:~":.":iblr.:.: (;J·,t.:: .,.,,:,t!ifi,~.6ttli:.)r·. '-·;; ·i·:1··i1-::.· 

i;,~:.;~'.';tin9 ]<.~'""' t•::• <.<.~lo·,.·';:·,;'.',,. P>-?g-:<:rdino i:.•:;p•:;.·,..t: 
'fr··~··m rc1(,:•r1.:.1-.1i. ht· ·~.:,1.:r~ ,. f··crrT.·:t i·;-r_.,,, t1nC/, ,:__-_n ~·r· 
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b) Cocillana bark 

Guapi !Guarea rusbyi Britt. Rusby, Meli .oto:eae) is a tree: that 
grows near Guanay. !ts b3Yk used to be exported to Parke Davis 
to make an expectorant syrup. If enough trees still subsist, this 
bark could be e~porte~ as of now and an inventory of Guapi trees 
in the Yungas instituted a~. s•:•on as fe?asible, patt:·rned perhaps 
a ftm· the Fc•restry Invent.:·•·y by "Point Sampling" -::arr i ed out by 
Hidroservice-IPA ~n 1978 for CorporaciGn Regional de Desarrollo 
de La Paz for the NortheaEtern part of the Department of La Paz, 
just north of the Yung a~. Said i ;-!ventoi-y shol.!ed 44. 000 cubic 
metei·s of Guapi in th-3t t·egior; in an axe2 of 180.000 has. so 
chances are reasonab!y good of having a large number of Guapi 
trees in the Yungas themselves. 

c) Fi ·::in powder 

F:ic:in -together with bromela:in and papain- is one of the three 
plant proteolytic en=ymes used almost interchangeably in chill­
proofing beer, leuther tre~tment, bakery operations and 
spe;:iali::ed end uses invr::.lvir.g the digestion •:·f gelatin, such as 
treating exposed film to re~over silver. 

The source of ficin has b2en traditionally the sap from the wil~ 
fiq trE'c Ficus glabrata HBK and other Ficus species. 

The invent c•r ::: 
tree, c ::l! 1 ed 
available in 
groi,...1s ai-ol.tnd 
th2 yield C•f 

d) Caffeine 

mer.ti:~:r:C?:.::! :i.b=:Y:2 lis~s 180.000 CL•.bic meters •:•f this 
Bibosi~ in Notheastern La Pa:: so it should be 

t~-.e Yu~;gas. 1;t least the related Fi·:us mata.palo 
Cota F'atc: .. 1 ne<.n L.;.1 l\~·-;:ita. T,:,pp:i.:-.g te::ts.: tc• :.:1-,.:."" 

sap per day ar? currently underway at Chimor~. 

World trade in natural caffeine is substantial. Just the United 
States, the European Econc•mic Ci:.mmunity and Japa.n tc•gether, 
:i.1np•::•rted al:H:•Llt 1:::0 m~llii:•n dollars worth of caffeine in 1987. 
The major source 0f caffeine is the byproduct of coffee 
dcC.!1ffe:-inciti(;.r,, w~·1ich is J non···:.que.::•us sc•lvent e:t.tra•:tic•n pr(.:11:ess 
demanding ·:lean, dry i::c•ffeo-c beans. Currently, cc•ffe~ ft·om the 
Yungas is not uniform in quality, badly cleaned of its pulp and 
mostly wet. A decaf feination plant at a carefullly chosen 
location in the Yungas might take care of the cleanliness, 
humidity and uniformity problem-:; of the regic•nally prc•dU•:ed 
coff~e and yield ~r~miurn-price decaffeinated coffee Hnd 
•:.:dfeine <~s its b'f•pr•:•du·:t. This p•:•'.:'~ibility n1·.!rits ir··-depth 
in.1r.:!!:.t:iq21tion b:1 i:ht> e~,;p1:~rt C•n coffee p1•:::1cr.:ssing Si:hedul!.:'d to 
assist the f1CiF:OYUNl3t,s F"1,·o.jr.::::-t,. 

e) Copaiba balsam 

c. 
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duri~19 ~1i=: e>;pl·=·~·:t~or··~· tr-ip. Hc01 . .,1~v~•. it :;.:= nf:•:esary t•::• locate 
and t: Ct ?:·c on i n"-1Ert-:; '=·•;- ~,,· c• f t •-·is spec i Es ( C:·~·p~;,i -~ e1- ~- .:... -:•Yi a•: eae Mart • , 
Leguminosae) b~rore a real effoYt can be made. 

The abcve men~ioned inventory for No~t~ea~te~n La Paz showed 
20. 000 cL1bi •: mc':e:"':::. of these tree:;;:, S•:• •:h,:,,-,,:E:; :;_;·c they· could be 
numerous in the Yun9as region. 

f) Tolu Balsam 

The sam~ comments hold for the Tolu balsam trees (Toluifera 
bals3.mum L., L.egumin=:•sae·,, with the dif·'.':?l'en::e th::\t P1i= SiJE•:ies 
is not individualized in the 1978 forestry inventory fo~ 
N.:.·rtheastet-n La Pa::. This s;:;>i- ves to 21T.ph2=:.i ze the need fot· an 
ad-·hc•c in·--:en"t•:1r·:l ;:1 f t~1e t.r-ec~. t.~·1.=tt ~-.,:;·~~-··e hee;-1 111entic•ned at-•:•ve ta:• 
serve as a basis for immediate exploitation in t~;e Yungas proper. 

Condurango, ipepac, ginseng and Solanum marginatum have been 
suggested as new crcps that might do well in the Yungas and yiel~ 
valuable products. Condur2ng0 bark, ipc~ac root and emetine and 
ginseng l'•:11:•t: <~ind e~~tracts are well established in internatic•nal 
trade. Sola~odin from Sclanum m2~gi~atum m3y c~mpete with 
dic•sgenin fot· the j:L'odu•:tion of 1E.--ce~·;:;di--opr-egnenol•.:•ne and the 
hormones and corticoids derived from this intermediate raw 
material: its trade will be discussed in New Yo~k. 

Other related plants 

(a) Annatto 

Ann<;1to SE:':?d pi·oduction is • . .1cJ! .?::-'.:ab!:i.~;hec! :;_,-, c:.~:.,,.anavi and car: be 
e:.-;pand0d. Pa·,·tl:;:. lt is e;,;p:::·.--tecl to A;··gentine and then•:£:? to 
other c•:•• .. mtries. Current retail price: f•)\' thL- seed in the 
markets of La Paz is Bs. 2 per pound (about US$ 0.75 per Kg.); Bs 
60 per Spanish quint~! (46 K~.) at Caranavi CUSS 490 per ton); 
and USS 1.500 per ton FOB the Bolivian-Argentinian border at 
VillazGn. Thus this product i~ well establi~hed and can be 
marketed now. 

One private entrepreneur has evinced an interest in replanting 
e:d st i nf-1 anna.tt•:. trees in Ch•::orc•, ne.:i.-r C.:;:;.r anavi to produce 160 
tons of se~d per annuum within the next two years and up to ~00 
afterwards if t:1e mal'ket holds well. This ls contingent c•n 
assistance fl'om Agroyungas to provide a US$ 40.000 line of 
credit to small farmers at Choro to replant and cultivate the new 
trees. ~nnatto a!5c qrows wild in the Yungas as evidenc~d by 
r:•bserv,"tions neaY La A5ttnt21 .• 

/\~:; ;:, refl?r!-::ncQ, it ·~c:n be:· ::.air! th<.t r· 1:•1•1''. E•/PC•r-i:ed in 1987 ,:;1lmo!.;;t 
t1,,.1i:1 1nillic1n di:.:rll;.~.t·::. w.:1r·tf. ·~·:f -;:tr\1i ... 1·!,!..:._, ~ .... ~:~c:-~~ ~:.t ,).n ._._,,~·..-:_,_ge './i..tlu~.:, •:•f 
US$ ::·. 3(!(1 ~:' ~'.·r +: ('.•n ros Ci.' 1 I c'I'.). r ur ; ht:r •/ 2.1 u;~ •:(.Ai 1 d be ;,1ddPd t (• 
this cr•:•p by· e:,;p•:•r'~inc.1 wh,O\t i:. 0:;;_,JJ.;:.J "0;1nn.:.tto:• t'.:C•li:-•r", thi=lt is, 
tf·;~? j_)()Wt.1t~·y ;·:c•'/4·r~1-.q ..... h€:.' ~7·l~f:·c's (cd:i(1:.1t ·:~~,: t.:.; 1 u;::i~;ht'." ', .. •hi·:·h ~·.c·!~·:.·. 

·i,:11 .. L'S$ 1 pr) .. ··1-:'.''~l Pi:.-'1 ?"·;~ .. 1• ... ••• ff: ..... · :J· ·r, _·r:·· 1 ~ r1q .:.·r·. ·i:: :.1 i ~·· ./ . ,:·1:1 pr.y,·r."l / 
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commercial conditions. 

CL~r rent production capacity •• .L 
·=< l 

Yield is 2-4 tons of seed pEr ha. per yc~r 
Better genetio: plant m.3terial might inc:-ease 
improve the color. 

~50 tons of ~eed PG~ 

- present conditions. 
the yie1d and also 

'Ther~:i is n,:, premium for increc"1SEL! bixir. c•:•nt2nt bec2u~e the 
~x~c·r·ters do not knoY ho•..,. to measLn·e the quality p.~r ameters, ni:.. .. · 
cr:i they !:r.•:••.J their c•:•mparative impact c•n pr-ices. 

b) Marigold 

Marigold flowers are currently produced at Coroico, in t:-e Yungas 
for use in the pcultry feed industry. Total ar~a under 
cultivation is less that one hectare which could be expanded 
fairly rapidly if there are p;-·osp<:•:ts f•:•Y fu~·tflc.:, lo•:al use 01·· 
exports. Exports of marigold flowers flour peaked in Pc:rD in 
1985 reo•:hing t~~at year- about five million dollars and h.;ve 
st~bil~zed at the two million dollars per year level, the 
deu··ease being duP :n•:•stly to an uridei-··v-.o.lLted d•:·llar for- e~,;i:_.orts. 

R~presentative FOB values will be shown in the final report on 
ma-kets and marketing. 

c) Turmeric 

Alttioug!1 :iot mentioned :i.n the list of ·:.:;:..ndid2te plant~ 2.t ths­
Y:_mqas, neverthele::;-E. this pl.;:,nt 9:-o~;s in Caranavi and '.::~·:·: .. ,is .:c: 

cc~tain promise because ~f the vivid yellow color ~h~ ground 
p;:·~-:J~r· imp7:!·/·t;s tc. ::=:·;:;kc:d ·,··i·:t:. Tr,~ pi·i:..:.~'-l':t retails f,:,r· Bs 2 oe· 
p•:•und at the markets of Le: Pa::, o::•n c:1 par vi th annatto. 

The shade of yel!•:•w and the pungen•:y meas;..1red in Allepp12y units 
a:-e the to,..10 main char.:7.J.::teyistics of turmeric that detei·min~ 'che 
~.-rice and volume c•f its c:;ales. If the Alleppey value is right, 
it is the light yellow shade that makes it easier and more 
~rcfitablo to sell turmeri:, ~s seems to be the case with the 
pr·c.duct fr•:•m Carar.avi. The expl.:\nc1ti•:•n may be that the rhizomes 
are cut up for drying instead of being first boiled, as is th~ 
custom in F'er•J. 

Therefore, Caranavi 
offered in the e:t.p•:•rt 
1,..•'1en gr '.Atnd up. 

turmeric should be characterized to be 
markets and pri•:ed .:.v.:•:ording tc• its shade 

POSSIBILITIES IN CHAPAP.E 

Aromatic and related plants 

'''-'' jn th'.:' (_f;\S(' of tlH.· Y:_1ng<:·!:·., the r"::o·:·::::r1tic:1l ff;or d€. .. VE'lc1p111t"r1t li!:"h 
lr1 .. ..:!,12 ;·j,···:1di ... \•::t:(.•r~ ,:..,·~ c,,.~ ... ..;)'~~nf.i .,1 •:)iJ':., .. ~~-·i·~C.:'.:,., .. -~:.::; r,..:•1:..1d ~.nd fe·.~:'d 

J ' '· ' .... ,. .•. J 

• 
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either medi.;.:ir:.:.-.1 

Essential oils 

Productic•n of eucalyptus, lemcngt-ass and 
underway in Chapare on a small scale, as 
and ment h·:•l . 

related to the 

cornmint oils is already 
well as cineol, citral 

Anise oil and anethole, card~~oill, cinnamon bark, cinnamon cassia 
bark, citronella, palmarosa and votiv2rt oils plus clove oil an~ 
eugenol and fennel oil and anethol~ have been suggested as ne~ 
possibilities, some 0f which are already under consideration by 
~he Agrochemical Project staff at Cochabamba (*), like fennel 
3nd anethole-citronella oil and citronellol having been 
discarded because of not too promisinq initial agronomic ~rials. 

~) Eucalyptus 

The Agrochemical Project owns 5 one-cubic meter eucalyptus leaves 
steam distillation plants and 2 four-cubic meters pl2~ts in the 
Cochabamba highlands. Thc~e so called "satelllte" plants feed a 
~-inch rectification column located at the site of the 
Agrochemical Project where eucalyptus oil is split into cineol 
~nd a bottoffi ?~o~uct th~t i= LI59d to fo~mulate 2 floor wa~ ~ith 
insecticidal py;:.pl?1-tics. P.:.-;·t of this µrodu•:tic•n is si:.:.~c as ·rc;•..J 
eucalyptus oil at US$ 10 pG~ kg. Sa!es in !?89 are e~pected to 
amount to USl 80.000 
which •,.;i 1 J 

on tbe '.-;.;,s;:i.s .:,-~ eight tcr;s 'for the year, 
t•:• 100 to•·,.::: •:•f •.:i:-10·:·! per ye.3l'" by 1·::1·:·1. 

µl .=i.nt is lo~atEd near Quimc at 
F·az, .:lose tc; 
the Chc..pare. 

Cr:_;;:: hi.• '::L<;i;t;.::\ 1 !:.Lit 
This plant is 

A larqer eucalyptus oil production 
Camillay.:i in the Departm2nt of L2. 
neithe1· in the Yung.::,s r1c•r in 
pl'"ivately owned and is rated for 30 tons of r~w euc2lyptu5 0il 
per year. Cu1-re:·ntiy prr:•du•.:tion is limited tc. only :20 tpy. on 
the basis of 4 three-.:ubic r.1t::tGr· steam distillation units on •:;ne 
shift. The plant was desiqned by the owners and built in La 
Paz at a cost of US~ 24.000. As soon as the electrical power 
distribu~ion ~etwork ·reaches the plc:int site during the> nE·>::t ft::w 

m.::.nthC:. h,r·:• m·:•,,-e tfi·..-ae-cubi •: meter st i 11;;, wi 11 i:Je .;;.dded and ti-wee 
sr-.i -r-:: \,•:::rY!· 1..Ji J 1 bt:?qir. to ·reach the r·.: ... tt::d ·:ap:.~ci ty. A 
fra~~ionation installa~ion to separate cineol :s being 
considered, to be located at either La Paz or adjacent to the 
steam distillation units. The estimated cost of this 
inst~llaticn is US~ 25.000 and most of the equipment will be 
built in La Paz. TGe crude oil is being sold locally but as soon 
as the pl~nt rcach~s its r~~ed c~pacity it w~ll be c~p~rtcd in 
55-cral l en st eE·l 

(·l'-:1 Thi~ ~ ~'°· .)er) r.t: ·. 1 pnt11r (· b,···~:i,.··~·Pn C'Y'.trpr:•r.::ici .'·n de Dc'.::.:1rr···~ I•·· '-''.:·· 
(:1:11:: h "-• b .:1rr1~; i..1 ( cor::·r-ccr~) .. II; ~ Ur; l /o.?r" '.::; l J a.d Mayr:!). ch: S'-'n s i rn 1'.1r I. 
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drums containing ::cc• !.:g. E;J:h, in ::.oon Kq. lc::s, to th2 United 
States at US<i: 8,5 per- kg. err Ne:•.-.• Y·:•d::. Cine•:•l •:•:•ntent of' the 
raw oil is 80-85i:. P~ctified cin~c·l, to be m.::~d•2 f:·o:~; th.is s•:•urcc 
is e~qJected to be s•:1ld for· US$ 14--15 per· }~s- ·:•n ~he same !Ja.·::;i:: 
and for a guaranteed 98,5% cineol content. 

The design of this plant was based on the cxperien~e of Rafael 
G~evara -one of the owners- in vetivert oil distillation in 
Africa while serving a UNIDO •:ontra•:t. The o•,,.one...-s:. ·:·f this plan~; 
would possibly capitali~e on their experience to set up a unit 
for processing various essential oil- bearing materials, as soor: 
as they become available. Rafael Guevara's experienc2 in 
vetivert c•il distillation will be an added asset in this case. 

The species they are using is the same as that employed in 
Chapare, namely Eucalyptus globulus Labillardiere, which yields 
about 1% of oil on the weight of leaves charged into the stills. 
There are, however, othet· Eucalyptus species whid1 yield m::•re 
oil, like Eucalyptus dives Schau (4% oil in the leaves), 
Eucalyptus radiata Sieb. e~ DC. (3 to 3.5% oil) or Eu~alyptus 
fruticetorum F. Muell. (1.5 to 2,5'.'I. ;:oil:l• which might be 
intr•:•du•:ed in C~iapare along with Euo:a.lyptus •:itric•dor-.::1. which is 
alre2dy being evaluated. 

b) Lemongrass 

CORDECO owns a battery of 3 five-cubic meter steam distillation 
units at Senda D, near Chimore, in ChJpare. R~ted capaci~y for 
the plant is 50 tons per annuum of lemongrass oil with a mini~um 
85/. ::itr.:,l content. :\ct•_l:..~1 capacity cf the pl.=i.nt visited in 
Chi~or~ can be calculated as follows: up to 8 charges per still, 
round the clock C2 to 3 hours per charge), at 1.000 kg. of grass 
per charge yielding 6 liters of c...-ude oil per charge m2ans up to 
48 lit~rs of oil per day or roughly 12.700 liters of oil per_;~ar 
on the basis of 12 twcntytwo-day months. Which is about one 
fourth of the projectsd ca~acity. This figure agrees with the 12 
tons per year current capacity indicatud at the 20 July, 1989 
meeting •,,rith Agrochemical Projei:t persorinel in Cochabamba. 

Total area under cultivation at present is 
increased to 350 ha. by 1991. 

46,2 he:;. wh i c h o,..• i l I 

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 colonists who supply the 
grass wanted to know what other oils they could make and stated 
their wish to have thu fractionation unit at th~ same sit~. C. 
Franz suggested citronella and palmarosa as additional oils and 
the 1..mdf-::rsiqned, vetivert C•il. R1:-~1;:11·rhnq th1::i·1· wish to cio i:he 
complete processinq at the plant site, G. Qu~qli~ -UNFDAC's Field 
Adviser- h.;1s irtdic<::•ted !1:is inter1tir.:on to comply with this req\..lE·zt, 
i::\S i,.Jr~ll .:.1s to ·repl:·,c~ thr2 l·: .. :;.)llv de,.~iqnt'·d ':.;l·.:.·.:.~n; distilL:.:.~,icn 
1 . ..1r-,i~ 1.,..1:~th ..:Jn :~t··ipc·r·tc:t!, rn: ... ,di~1·:·, prct 1:·1"..:~'i-'-· th,.:.~ ·:~.::11.t~U Lj .. ..' ~.~1·~..:i..::Y 

.. 

• 
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copied if it proves to bt:: better U12n th2 e::·.:i:;ting pl3nt. 

c) Menthol 

This material is beinq produced on 
oil !Mentha arvensis L., Labiatae) 
le2ves from small plots. The 
s.3tisfa=:tc•'(""}' sc• tf1e deo:i:ic•n fias 

a trial basis from cornmint 
steam distilled from mint 

product is organoleptically 
been made to increase the 

cornmint plots to 2 ha. as soon as possible and up to 240 na. by 
1991 when menthol capacity will reach 20 tons per year. 

Spices 

Paprika, i.e. rod, bland-tasting pepper used mainly to impart 
color to f0od preparations, may be grown in Chapare. Black 
pepper of the Balacatta variety from Costa Rica and cardam0ms and 
turmEric plantlets are being reproduced and readied for 
distributi0n at !BTA~s La Jota Experiment Station near Chimor~: 
they will be sold a5 of the end of 1990. Vanill~ grows wild 
al th::•Ltgh it is not IT101,..on ho~.,r mci.ny pl :mts are avai 1 able -fc•r b2an 
harv2sting. 

The role of the Ag~ochapare project regarding this group of 
spices could be to set up a purchasing power with· a view to 
develop rapidly an exportable supply of good quality prcducts. 
And in the case of vanilla, to introduce appropiate cultiva~s to 
improve the accept;:,nce .:.ind ne-::ba•::!-:: frc•rn sales ovei- th.=~t "i'rom the 
·,.,1ild spe:ies. A::.. ti·,l::: L:;..ttE"r 3pice ... "' being import0d by the 
Unit~,::d Sti::1.tes. thi:: EEC and Jdp-~m at a rat~ of ne.:u·ly 170 millic•n 
dc•ll.;.xs per- ye.:.~·r-, t:·-ierS? is 3.mple margin f•:n· t.::i.kinp ~ risk in t~ie 
impl~ntation of this resource in Chapare. 

Cinn.:oi.mon ':<.1s·,~ia, t·r·ue cinna.mon (Cinnamornurr. zeylanicum, La.ur-=.Keae) 
and cloves are other new, suggested spices that could b~ grown 
~1d··,,...:o.nta~cously in Chapare a•:•:o::··rding to the botanist/agrc•nomist 
C. Fran::. If the A~:rrochap.:1re p1·0.jc-::t <01L1thc·1·ities C·:Oncur, then 
the •:lassi•:al developmen"!;al scheme sho::•uld be used as soc•n as 
fea~ilile. Thc.~t is, within the fY-a.mewo::oY-k of the •:c11::•peration 
agreement with IBTA, this o:;.·..-g:mizatlc.n ::.l··11xild supply the plant:;, 
fertilizer and technical assistanc~ to the farmers willing to 
~ultivate the new species and, later, set up revolving funds for 
the •:•perc.it:io:.:in and stc .. :king on tht::: spicc.>s as .:1 p1'erequisite to 
finding eith:?r interested exporting o::c•mpi:.mies t•::• handle the new 
trade or setting up cooperatives which would O/port directly. 

Medicinal Plants 

/\me··: i o: c:·n •. ··::•r m;:-.~!.:-:d r ChPnop·~:id: um ,:i1:ib··· o::='.:;.i ,_:;.:; d!:::'.:, L. , Cheno::•pod i <=<•:.: c:12) 
i~ i:t •:i:ornn1o::•n i,!c:2r1 ir. t~·,r_; Yur.r:i.::1·:; .;1r1d -::~-,.~:·uld qtc"~.! \.H::l l in Chapar•::·. 
(:.~ .. :.:il!.:1r1d ((i:_·_,Ji"t:·<:1 l'Lr.sb:;'i (r(r:it-f.) r'.L•.sL:;, t':t:::·l:ic:,,:;(.;_.:~L·:1 i::!S•) q1-•:.:• 1,,'S ir: 
•; h c: ·~.'•:•o:•d ~·d p .:'t ·, · t :; O:• ~ Ch :c•.~· ~·.r L:, p r.?t !·1 i.i.p ·.::; cve:r·, b r:.>t t f: ·,.- t: ·, ,:.1 n i r·, ~;' ·, c 
'{1.1ng.::1s dL''..: t•:.:• ·'.·;hi,;~ •,..•t:1rtri o::lim;,\t<.::. PE.•\:l<:!l'djnq Coµc:.ib;:.. t;,,,ls •. .-·. Lri;;•(..;':. 
C:. ;.·,·;;· .. r· • .: '.:ii:.•.•..: <..;p;;,~iiiH~ ... :. dL1.·i:--.;; !Li.::; fic!cl '.r"ip t=-~· th.i-:_. ;·e1Ji•:.:ir1; this 
·~·,;"c·c O::tl~.:...1 f'jc~L~.·rf .. 1 '::. p·i",·1:~1if'1L~ni .. ': ~"' ~; .. , .r ~"; .. ·:: .. t:r i:-..·j~·i·1-f.i ... r

1
:,- ~·c r···.· 1 ! 
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con~i~ions should 
I>-;i-:;mas, 
pa.Yallel 

Wi Id fi~ trees deserve a speci~! me.-ntior1 a~ Manuel de Lucca, i,.•hc• 
g1Jide':! C. Franz L-1 his ~-ecor~::i.is:::ance tri;:s to Yur.g3-::; and Chapare. 
was kind enough to show us t~o healthy, adult specimens at the 
IBTA Experiment Station at La Jo~a: one Ficus glabYata HBK and 
one Ficus matapalo. Both of these species yield a latex, or ~sp, 
containinq about 8% enzimatic s~lids in the aq1Jeous phase. On 25 
J~ly, J~iro Morales, CTA for the Agroyungas Project and a.i. CTA 
of the Agt-o-:hapare P;--.:.ject requesl;ed a late~-; yield test or; b·:·th 
the a!:!o\te mer,·tic·m:ds spe•:imens t•:• estir...o<te the ;:i.:0tential 
productio~ cf fi~in per tree and the total in the region on the 
basis of a 5Urvey o~ existing Ficus gl~brata and ~icus matapalo 
trees in Chapare. 

Any future exploitation should be done under ti'le surveillance -:of 
either IBTA or Agrochapare personel, to avoid the common practice 
observed in Per(: of .:utti:--.g do\m adult trees to obtain about 5 
gall -:ins of l ates per ead; felled tree instead of tapping them 
for years to come. 

If and when an aerial photogrammetry 
launched, these t-:r•?es s~;ould be 
tallied, as the m2rket for ficin 
prope1'tie~ (m.:;ii·.ly t!·1e ·;'a::t t:·-,at it 
than pai:.a:i.n:' ma!::~s i-'; a ve:-:,· va::.L;ablc 

program for the Chapare is 
in•:ludej amo:.:•ng t:-ic.:::;e t•:.:• be 
is supply-limit2d and its 
acts 10 to 20 times fas~or 

pl-.~·t uc hemi •: ,,1 . 

Agronomic consideration~ permit 
Condurango CMarsdenia condurango 
Ephed~a spp., senna (Cassia senna 
eleagnifolium Gay as new cultures. 

the sugge~tion of growing 
Reichemb. f., Asclepiadaceae), 
L., Leguminosa~), and Solanum 

In the special Cdse 0f Solanum ~leagnifolium its introduction and 
subsequent trials for the production of ~ither solasodine or 16-
dehydYo::ipregneniolc•ne, it i..'.: strongly re::•::;.mmcnded that the staff 
of the Projecto Agroquirn~co take tho lc~d, ~ith the assistance of 
Ra•H Estrada, a Che.nical ~ngineer who devel•:•ped the prc•dL1cti•:in 
of solasodin from Solanum marginatum in Ecuador. R. EstYada is 
currently acting as a consultant on extraction of medicinal 
phytochemicals in Guatemala .::1nd other Centre.I American countriel:: 
and can be Yeached thru either the undersigned C•l" the Junta del 
Acuerdo de Cartagena at Lima, Pero. 

Other related plants 

a) Annat~o 

This plo:1nt yr• . .:ows wild in Ch:.:.pare. No plantation~~ <We l:nc.i,.m. The 
only motive- p•::.wer t.i~.''.··1ind it.-,; YC?gi·::·n.:1! p1··od•-P:ti·:··n at the ll'r:··m,_.·nt 
seems t.,~, be~ the: ~_r,·'.:ere::.t c.f ·(lie Agi·r:: .. :;hcr:::cal Pi·ojer::t to m,:d.i.: 

hi '<in f·,··:·ni ann,:\tt,:·. 

A 

• 
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Vepe~~din-;.1 C•t1 the •:·ut.:::·.~e c·f tJ1e m2~-~ .. ~~+i:1~ eff.:1r·t:::: fc·1- z.r~-,~t~() 
~c:ied';~- ,:l.r.G •:•:•l•:•I', ;'\.i;::-.:• 1:.:f;:~p..:.1-. ... e s•1•:•=-lld p~4··:·iT•·=·-':2 its •:•_tll:i-../r:atic•rl ir. 
the: region. 

b) Marigold 

Marigold for poultry feed production is already being cultivated 
near Ccu:habamba in four zones t•:•tallin';t 20 has.• owned by Duane 
Anderson. The Agrochemical Project ~~s been helping thi~ 
entrepreneur make the extract Cxanth~phyllin). This private 
initiative might be fanned into a much bigger oper2ticn ~ith 
economic or technical h?lp frora Agrochap3re. 

•:) Pyrethrum 

Although not strictly a Chapare crop, 
ph;·tochemi cal industry started by the 
such was felt to be a valid plant for 
mission. 

it is part of the budding 
Agrochemical P~oject and 2~ 
consideration in this 

The Agrochemical Project had initially 4 ha. of Chrysanthem~m 
cinerariafc·lium under cultivation, Curr-ently they have 50 ha •. :,; 
pyrethrum fields and aim at 1.500 Ha. for ~he future. 

The dt"i ed 
recovered pyrethroi~s are sold as an insecticidal spray using 
but ant:- a-:. the prop2l l ant. 

This activity could benefit greatly frora the experience of Pa61 
Estrada in this field, as ~1e sta·:'"ted the industr::,: in Ecuador 1r;•r 
INEXSA and developed a comple~-solv~nt process that ~akes it 
possible tc• e/;tract the pyret:-wr~·ids ft·om fre=d1ly-.:ut-not 
previously dried-flowers which speeds up the process and cuts 
down the •: c.:;; ts. 

d) Cub~ 

This is Lonchocai pus nicou DC., a Lequminosae that does well in 
the Andes as in the Amazon basi:-i. The,- mature, sliade--d.-·ied ground 
up roots contain usually up to 9% rotenone and are traditionally 
exported with a quaranteed 6% rotenone content. A comparatively 
simple c~.;t·,·c:1•::t:ion pr•::.•:ess yields an extr.: .• :t whi·:h •:an be used 
locally as such as ~ biodeqradable insecticide or evaporated to 
yield a 35% rotenone. ~olid resin. 

A searo::f~ f•:•r the • .. •ild plmits should be institut:;?d if desired­
However, plantations from 13% rot~none s2lected plants could b~ 
mo::•r c·: ;::,..- ==·fit ,":.\l•l y be st ci.r t ed by f.,t:ri··:odw.p.:.w <:? .:..nd be t· e.:.--\d/ f.:;.r 
h::trvesti nq :::· t·~· ::: ::~::,u-~. '"'.ftc·i- 1.hwd::. 

Pr·s:-s:r.,ossir1';j i·..; :.:.implf~·. Sh.:.1d!:.'··dr·/inq, shredding "'~id pL:l\'€..'YL.:irig 
m:i.1-,LL:. :20(• 111€:.:;h ~= ~·l! :it te:1kes. F'l•_t:; qo:;.od ctnal:;,·tical 0:c•ntri:·l 
thr: r 0

: 1 tenc•nc: •:s::•ntr..>nt ,:1:. ti .. _. p 1:•'.Jdar •:<:1~. ~_.:::: p;-i 0:ed ·:·n the- t.J.:~::;i!:.. -· J: ,_, i 
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t·:· :..,•hi:!; the ~~od,_;c': m:ght be ':-•:•ld lc•ccllay ;,s .oi 

inse•:tSi:ide •:•;, an inc;-:, po1,1der- base at 1 to :::-: 
t-c·tenone •:on•:entr at ions; c·r be used as a fish poi son to •:ontr•:•l 
or wipe out undesired fish moieti~s in those places where eith~r 
tilapia or carp is being reproduced. 

It is worth nothing that thi~ market is strongly supply-limited 
as its nearest competion- Derris elliptica- is no longer 
available from Southeast Asia. And the export price can be 
nearly US$ 2.000 pe~ ton FOB pl~ce o~ origin is t~e r0ots are 
high in t··:·ten•::.ne. Besides .... ~~id·1, g•:o::•d prc•m•:•tion in the market=: 
for organic producers supplies might secure a steady growtb 
foc•thed be•:ause (a:! it is .:, "nats_:ral" insecticide; (b) U1e 
residues degrade after one week exposure to sunlight end oxygen; 
and (c) is n•:•n-b:•'.l;i •: to h•_:m2'.1 beings. 

OVERVIEW OF" CANDIDATE PL~NTS FOR INDUSTRIALIZATION A~.fD EXPORT 

Table 6 lists 22 aromatic plants, 15 medicinal plants and 4 
other, related plants Yhich are recommend~d for selection of some 
10 aromat~c ,:ind 10 medicir."'11 and •:•ther ph:;~iol·:igi•:ally a•::tive 
plants for in-depth project execution. 

On closer inspection, only 11 aromatic plants, 8 medicinal plants 
and one other, rElated pl3n~ ~re truly new suggested cultures. 
Consequently Ta~le 6 as such may be acceptable, in toto, as th~ 
basis for the final project document, ~ithout further ado. This 
is all t!1e rn1:1r-e .... ,.·:_~e;: w?12:-. it i-= ·rt:3.!izec! that t~-.e •:1pe~~a.tir.g 

mecha.nis:ns being u'o.: .. ed by AgroyLmgas to develc•p the most 
pr•:.mis::;ing J...li'"Odu·:tlons ·:a.n be used by this i=i;-·:.je•:t and 
Agrochapare to accelerate the growth of the agroindustrial 
activities relating to the established sp~cies listed in Table 6. 

Looking again at this table from another point of view, some of 
the plants, their p3rts or derivatives stand out as candidates 
for immediate •:ommercialization, even befor-e t~ie hnill rep•:.rt and 
project document are prepared ~nd released. Indeed, sales 
promotion of eucalyptus and lemongrass oil, as well as their 
derivatives cineol and citral, plus papt·ik.:.~, turmet·ic, cinchona 
and cochillaria barks, fi·:in, annatto seed, m;1Yig•:•ld fl,..:•...,Er'.: 
flour and pyrethrum extracts can proceed right now. The 
production of all of which can b~ stepped up by using the 
convQntional incentives grant~d by both Agroyungas and 
Agrochapare to conventional food raising agroindustrial 
projects. 

AGENTS f"OR THE INDUSTRIALIZATION Of" CANDIDATE PLANTS 

E~1:peo-;:;ure t•:• entr~?p·rer1•.:>•xrs durir19 th<:: ·~ir:;~; m·:•nth ·=·f this missi•::•n 
ha!;, been m~rr;11kd .i.n the •:c\St: c•f H·1Ec' undcrsign~~d. 

l··k",lf'VC!:' , i. t 
,J .. ['r.l" 't. ;·,-'· C.1 

•>:1r-s b"-' p·:: ir:ted c•u•~ lh.::•t r-.. (i1_~-=;o'1::.tr«'• ,:1rH.1 hi.: .. p<.1rtnp~· 
c·.·:·• ,f' .. {.~(.~ ~- .. , f ... l~.r:/ 

0

fl ... ~~::~.Cii't)\·.";~ .'f ... ~ rti","h?·~li•.!r·1 ;_:.+,th• 

.. 

• 
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'/Ltnga s, \rw1f1er e3s i r. C:!~ .:...._~- ::.;.-:-· e, el t •~ ·_,:.._· -~~: ~: :- , ~.:: .·';~;· ·=·-~ }1·:.:ffi i 1.: ~--.1 f·:-· ':•.J'?-: t ~1i3.s 
taken the lead in this fiel~. CORDECO should pass en to private 
entrepreneurs their e:,;pe;·ien•:e .:.::. ;Jet· its n;anda 1.e. 

Regarding spi~es, it is r~ally Agroyung~~ and ~groch2par2 ~hic•1 
•:c•uld effecti-1<:?ly d2veloi:- th2> pY-.:•du•:tion to e:;:p•:>rt- si::ed 
volu~es by giving individual farmers helµ through IBTA for ~he 
implantati•:•n of the v2.~·ic-r..1s ·:ultur·es and the:-. setting up 
revol \ling lines •:d' •:redi t fc·r the .:Kcumul at i c•n •:•f stc .. : I: fo:-­
exp·:·r· t. A sta.-r·t c.3.r. b:? mace witL t:ie •:urrerit .3nn.:.~tto, tL::- me~-i·: 

and paprika pr-.:•ducers at the Yung2-.s. ;.:ith ·i;h02 na:;t-igold flo:,..,er 
flour at the Yungas and in Chdpat·f=.-. ;\nd :e2in~J t•:• it th.:;t the 
pepper and cardammo~ plantlets being readied a+ la Jota 
E~;per i ment 
interested 

St at ion 
farmers. 

ar-e p3.:::s2d •:·n as ::r;~•!:,r·. 

New:; aboul i ,-,vest f:lent 
as possible to 
opportunities in 

agroindustry seem to tr·avel fa.st vi2 t:-·12 gYap2-./ine ir: B·:·!ivia, so 
just a directed effort along the lines suoqested above will 
generate suffi·:ient takers if the:; a;'E assured that here will be 
a purchaser for their p~odu~ts. 

The field of medicinal plants is at present limited to the 
extraction of cinchona bark, cocillena bark and late from Ficus 
glabrata and Ficus matapal•:•. F.:ega.rding cinchor;a bark Agr•:•yunga'.: 
could begin purchasiny material from the trees in the colonies 
at Carana~i, using as an intermediate agent somebody 
knowledgeable about the cinch0na trade, like Ricardo Ardiles 
and/or Gerardo:· G.:.nzale:::, bc•th f·:••mer employe:.:-·~ c.f Fabri•:a 
l'J2ciona1 dc- Quir;ina. Co-::ill:..ir1a bark ':•:•uls bi..? bc·ught from thec­
farmer produce~s at Gu~nay. A~d lat2x from the Ficus spp. 
bought di~ectl~· by Agroyungas and Agroch3pare ~nd ass~ycd at t~o 
c•:.nvenient p 1:•ints, perhaps La r~s•_mta .:;,;·-.d Vill.:* T•_t;;:::n·l, until .::. 
private e~~orter takes over thE pu~chases and t~1e testing and/or 
prc .. :essing C;f the 121te-.;. 

CONTACTS WITH FOREIGN TRADING AND PROCESSING COMPANIES 

The unde·t'si9ned will 0:onta•:t r::.ne Me:·~: Y1:d!:-'i'lew Jer·sey based 
companie: active in the fields of essc·11tic;.l oi!s, sµices :tnd 
medicinal plants in the week Aug~st 7-11 to discu~s: 

PYice!::. and pricing !:lases; 
Spe0:i fie at ions; 
Minimum and regular lot sizes; 
U.S. Customs and USDA regulations for admission into the United 
States; 
Medium and long term purchase contracts; and 
Other Yelated topics. 

·:.:i:)ntp~n:~ c·'..: dn':.! 
in the l\nne:..;. 

~he ·:;u~.jt:··;t r:1··::·dur::ts f(.)( 1h~;;1.1·..:.:::.ion 

T!1i s rer.iresents only a l i mi tE.>d 
~:elE·c':io::•n O:•f the~ ._,:.::1p •. 1r.:<::·; rr1..;;<.:1r,,:ie.d :in U1P'.:.c> 
United St:.>.t~s, .:o:' ~'=''-'' :.c:~, but is f~:,;ptc:•:tcd 't~· 
un ~ ·1E·1· :,;.:, l i.lpJ: ~ j ;: ;_,t i ·~·;·1. 

r~ 
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In the special c~se of Mere~. the intention is to discuss 
oppor~unities for setting up pla~Laticn5 of ~stablished and newly 
introducEd phytopharm3ceutical sourcF ~!ants, and to identify the 
likely candidate companies fo7 this ;pe o! activity. 

CONCLUSIONS AND RECOt11'1ENDATIONS 

For the purpose of this interim report the main conclusions are 
as follc•ws: 

1. There seem to be oood condit1~~6 for developing the production 
c.f ;:erte::.in essential •:•i ls ir. both the Yungas anc! Chapare, as 
well as spices and !ood and feed coloring plants, plus a 
limited number of medicinal plants -notably cinchona- and also 
pest control plants. 

2. There are almost no aroma~1c and medicinal plants and 
derivatives available for expor+ ~t the moment. Although a 
few could begin to be extract£_ from the wild at short 
notice; and a few others whose production might be stepped up 
to yield significant quantities for export within a year or so 

from now if the pertinent recommendations are followed. 

3. The gamut of plants suggested for consideration is not all­
inclusive as the UN!DO team activities are confined to the 
Yungas and Chapare, wherea5 even in regions bordering these 
twc• the...-e are even bette;-· g•:.wth •:c·ndi ti C•ns f·:·;· g;-01,.;th cf 
certain valuabl~ species like vanil!a or pyrethr~m. 

4. The;-e L:: mL::::, us0-:"ul informatii:..·n !Jea...-in•J •:•n this pr•:•_ject 
dispersed in various offices and libraries, as well as 
valuable field e~r.pet·ien•:e available fror.; ver>'' '.-Jell qualified 
Bolivian professionals and non-professionals familiar with 
both the Yungas and Chapare field conditions. In some 
instanc~s, these untc:'.pp€:d sc•uro:e~, of information suq:1ass the 
findin~s of the UNIDO team. 

5. The technical and economic infrastructure necessary for 
devel C•Pi ng !;he ne·..,1 •:ul t•-•n~s 1 i sted in Tables E. and 7 does 
e~ict and should only be directed to bear on the subject of 
transfc·t·ming the suggesti•:.:is into c•::•ncrE?te realities. 

6. There is a need for systematic presentation of existing and 
potential plant resources in both regions. 

Insofar as recommendations are concerned, the 
most obviou~ as of this dat~: 

following are the 

1. Develop ·~·-•mrr.t::·1·,;i.::,l .:1r•:•r.1.:.\t~c <:111d mc:dio:.:inc:,1 ple:mt inv12nt•;.rie~ 

fo:; • ...- the:• Yun9~1'.:.,, Cln•j Chap"'re. 

.. 

I 
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~- Star~ tl1e nLw, suggested ~u:turcs u~inq th~ existing agreement 
l..'i th IBTA . 

4. Seard1 for copai ba trees, Tol u ba! sam trees and vani 11 a ·.:ines 
in bot~ regions, as well as Ficus glabrata and Ficus matapalo 
t:-ees mainly near La Asunta and Chimor~. 

5. Co~duct tapping tests for latex of Ficus glabrata Cbibosi) and 
~icus matapalo Cmatapalo) at La Jota Experimental Station. 

E. Expl•::are econo:ni•: feasi!::>i ! i ty •:of •:•:•ffee decaffeination in the 
Yungas. 

7. Contract Ra61 Estrad~ ~o assist the A~rochemical Project at 
Cochabc-rnba i r. pyretfwu:r. gr-.:.wi ng and proce:;si ng, as well as in 
laying out a program for so!asodin pro~uction. 

8. Give active s;...;pp•:•i't to the ar.natto replanting program at 
Carc:inavi. 

9. Contact the marigc!d flowers flour produced at the Yungas and 
cc .. :habamba t•:• find 1,.1ays ar.d :n~ans fm·· stepping u~ their 

outp~t. 

10. Analyze Caranavi turm~ric for color shade and Alleppey 
•:en tent. 

11. 

f -, .. _. 

Contact Rafael Guevara to replicate in the Yungas the Africen 
vetiv~rt ci! indu~~ry tased en hi~ experience. 

Introduce the higher yielding Eucalyptus E?ecies mentioned 
at>i:•ve in the C~iaµare C•n a trial basis, as well as citro::nella, 
palmarosa and vetiv~rt 

13. Buy a prototype essential oil stEam distillation/ 
fractionation plant for lemongrass as per G. Ouaglia's 
suggestion. C. Franz will search for likely suppliers at a 
September meeting on essential oils in Southern France and at 
a November meeting in India. 

14. Make arranoements for 
arvensis cultivation. 

immediate increa~e of the Mentha 

15. Introduce cultivation of cub~ CLonchocarpus nicou DC., 
Leguminosae) at La Jota. 
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1CJ~WI ClllCIOll CWIATA WOD. AID OTllU C. MIACIAI 

' CW:UCU!I sms CClllllJClll AUlllllAJI L. ILIACW 

• COl.Oi:'llTI ...., ClTlllWIS cowtl!lll ICllAD MCUllTACIAI 

10 C:GlllUIGO 1111 Wsaall COlllUWIO Uleml r. ASClJPIDIACW 

1; o:sm flPD CUllM r..r. PIHRACIAI 

12 Dl:ITAL!S DtcltAIJ S POllClllA' SC:IOPllUWJM:W 

II VIDIA DDA Mo1al IOST An Oftll I. UlllOaACW 

IC mnAI l:m eanw LDTD 1.. GUPIWCW 

I\ CJESD;, m UI ~'llTI PAllAI 111$111 c. LlllT. AltlALACIAI 

1• IDlll smann 10:JT UlllUIA lllftmD llftl U mu. APOCtnACIAI 

11 lfae IOC't CINILll INCM.'UNllA A. llCI. lllllACIAI 

11 JM:llAIDl mm PILOWPGI JUDUIDI IOLlllS lllTA."W N 

1' .JaUP IOOt llOlalllMMIALt& COIMIL9ACIAI lPOllOI ORllAIPlll LIDUDlS. CCIVllLVACllll 1..1 

20 .10IS TIMS CDJI IDI!ll-.JOll GV.lllnAI 

21 - fOSfllaUD) IUDDSTM:l'll .JATNNSI DC. VW.OtAllACIAI 

12 ll:ll 'taCICl ft"'9)S •-ale& L. 1.0GAlllM:IA 

JJ Pl1CIOlllJ LIAftS MOITla CllLtl (ILAICOl 1111'11 LAllATAI 

2C fOLIUI.\ IOOt (SlllCA IOOtl l'Ol.ftAL\ - L. 
POLYOGALACW 

25 PS'fWIM S11D AID IOSI l'lmMO owr.ra Niii PWTAllaACW 26- .... omc1W1 wu. POL!OOllACIAI 

Jl Sim LIAftS cum am L. LIQllOSAI 

ZI Dal n.lllft SllfaA JAllOl!Cl L. LIGUllllOSH 

HSCGIU. lllltm llmlM IL) Wll LlL'IACW 

)0 SftMlllJ• DAftll ITIMDllllll L. SOWACIAI 

ll SftOllAINI lllDS lftCltWllJI Mlllll OLJl. APOCYIACIAI 

u DDIYUlftl 

• C!llll annvu 
I WllS !WI Al.Cll ICWACMI M.DI' ALrl RIOl llU.. AID OTlll A. LtLIACIAI M.01 IAJllADlllSll ftlU.. Alli Gnll A, LILIA~lllll 

211 ..... ctlUllDM t:MPllllA RIS MD DUii. LMMACW 

l CllOl'CllOIL CIO'IGI ties.I• L. lllPIOUIACIAI 

c Dmws &1C0Stl'IS ClllTWl·..uaA L. scr."OPllllWI ACW 

S PlCll new CLAllATl 1.1. an 1. llORACIAI 

:1CJISS amtT ,.. 11151111 c.&. m. AWlACIAI 

1 CL1mllllll AID CUtYllllUIMTIS mmmA IVJRA I.. LICll!llOSKAI 

• PAPlll CWCA ":.tln L CAIJCACW 

' lllttl 
~mus w:amcM r.u. llYITACW IOPllOU JAP<*ICA L. LlNllUSW 

,. wr:!lll I 
AITllllSIA UTJllA I.. Sin. UT. COllPOSl TAI 

11. Toli Balsam Hyroxv~~ Bal11111111 Hams Lcguninosae 



lb. 

Alkaloids and their parts 

1. Bru::ine 
2. Caffeine 
3. Cinchxline 
4. Fnetine 
5. F;phedrine 
6. U.evo-.\1.kaloids of Bella 

donna leaves 
7. Nicotine 
8. Quinidine 
9. Quinine 

10. Steyclmne 
11. Theobranine 

............................................................ 
lllDJ:JW. PIRl'S AIO PAITS TllWOP UD TlllJI OUIVATIVll POI 

WICM OrPICIM. mDI STmlTICI W A~IWl.I • Tm&I ............................................................ 
Source Plant 

Striycmos Nox-Vanica L. 
Coffea Arabica L. 
Cinchona Hicrantha R and P 
Cephaelis Ipecacuanha R and Qi 
Ephedra Equisetina Bungi and other E. 
Atropa Belladora L. 

Nicotiana Taracun 
Cinchona Callsaya Wedd. and other C. 
Cinchona Calisaya Wedd. and other C. 
Stryclms Nox-Vanica L. 
TheobralW. Cacao L. 

• 

Fanilies 

Lobanizaceae 
Rubiaceae 
Rubiaceae 
RubiacPae 
Epheraceae 
Solanaceae 

Solanaeceae 
Rubiaceae 
Rubiac~e 

Loganiaceae 
Sterculiaceae 

Source Plant 

• • 

Fmnilies 

IV 
::-
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Table 3 

·····························•••1••························· 
l'LAlrS USID 11111 fllmJLATIOI OF IDIC'.•llES II IOUYll 

•.....................•.......•............ , .........•...•.. 

' ID. PLAll'S uo rans sc1anr1c M11S rMILllS 

.. 
1111$1 PlllPllDJ.A 1115111 L. WILLIPllAI 
2 mu:as; CTUll SCDUllJS L. on'OSITAI 
J llN.l '°" IAll ll8JS YIWllSIS IOSACIAI 
4 IUCl IWID S...RWL. n.AllTAl:lllM:ul 
S IOUID WVES PlllllS IOll9S lllUM a111DCU1 
1 llml.IOI TAUUCIB anm.au - CDll'OSITU 
1 llYIL'S nM llAll'KUl'l11ll l'IGlWlllllS l.C:. 
' ClllMI CAlllllLlt llATllCllll CllNl!lllU.A L. OllPOSITU 

10 llNl'l9D CIATICIS OlllCAllM L. llOSM:IU 
11 llCI llAl.1.1111 llALU SIUISTIJS llALWtCIAI 
12 ... , Tll:;JU SILJB IAIIAllll (L. I CAllTI 
11 lllllJRTllJJ; FU1llllS llLIClllSlll ClllmAU COll'OSJTAI 
14 JAPAllSI Pv.GOA TUI SOIWA .wGIJCl L. LIQMJIOSAI 
JS DA-W CIUITllll CAnSCllS lllll. AllD lllJlll'L. ClllPOSlTAI 
1' 1.Ala-1.P.AF M.AllTAll l'LAIT&GO UlllmATl L. PLMTACIIM:IAI 
17 UJIJll VORQIA Lll'Pll CITllOllOIA VllllmCIAI 
IA LICOllr.t i:t.TCDlllllZl QMIA L. LlmlllOSAI 
19.ULT or m VAU.l'f COIYAWAlll MJALIS L. LILIJCIAI 
20 LllOD l.P.Am nw1 Nmmr.os SClll'OLI TILIACl.'.I 
21 lllADOlf SAFPllllll COLClll'lll MmlllWZ L. LILllCUI 
22 11111-fOIUCA Sllic.JS IUl-tmlCl L. mmBACIU 
21 OIS.AllOQ IDllll OUAllllR L. APOC'IMCIAI 
24 rASSIOI Fl.O'lfll PASSJPl.OIA llll'AJllATA L. PASSlPtGltACIAI 
2'S PIPl'llllU RT lllnllA PIPIRITA L. WIATAI 
26 l'GlllJKRED JAIM ROOT llOGOlllll PUPJ'.A LllDL. COIMJl.VN:W 
27 llCY.iV. RIPS ROSA CllllA L. IOSM:IAI 
28 SAGI SAl.fll OFPICllAl.IS WIATAI 
U SIDA CIIUIDllll CASSIA lllllS l.AllPACIAI 
JO SllllA Fl!lllT!;, l.IAVKS, POOS CASSIA ACUnfOLIA DIL Ol:"tAJ.1111.ACIAI 
Jo SQllA nm~. wm. roos CASSIA AllZTIPOLll YAllL r.A,.!".AJ.PllJ MDI 
JI SMVI QA.' .. ~ IQUISll'lll AIVllSI L. l'QOISITllCIAI 
n SOllR m.m PllllllS CDAZ 
JJ SPlllJC ADOlll ~ ADOIJS YDllAJ.JS L. 
l4 Slnlf:ll DAIDSllA ID'lalfllUA L. ~ n TOIJJ Mu.NI llTIOITLGI llALWJft IA.",·.~. LICUllllOSU 
l6 tvlllOt r., ROOT CU11C111A L01r.A u•. Zllr:lllllACT.A 
Jl YAIDIAll YMDJMA amcuw.as L. YALlllNW:IAI 
JI lllllTX VJUllll MJ.11 ALIA SALICAO.AI 
)9 Wlmt MU:L INIWllLIS VIC:lllAllA 1.. llAIWlll.IDACIAI t 
40 TAIROlf ACllIU.U llLLUDLICll L. CDIPOSITAI 

•• ISSIJCIS 

I llAOULI OIL 111.ALmA QUlllQUllllVIA S. T. If.All llllTACIAI .. DTw.TS 
1 ~LTRllA Ar.THIA OPPICIW.IS L. l!ALVACW 
J \.I .clllJllA, HU.OW, BARl Cl lr.llOIA LlllCIRJ MA llOrJIS TR 11111. IUBIACUI 
1 COIDURAlr.O MllSIJMJA l!OllJIJllJ\lf'.t> DICllDll. ASCLIPIADACKAI 
• llAll, Rl.Aa, MU VllllJlllUI l'RfJllFOJ.llm L. CAPRIFOLIACW 



lo. l'tAllS m rARTS 

5 IPltN! 
6 PISCIDll 
1 ..... naa 
I SlllA ,..., 
II '1111111 

11 tGISfIWts or ISSDTllL ou.s 
1 CMPllll 
2 CllllU 
J Clli\WOL 
• mrlOL 
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•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLAllS ISID II m FOlllllLATIOI or IDICllF.S II IQL(Yll 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

scunmc 1M1S 

l'IPIAILIS lPBX'IUllA &. UCB. 
PSIDilll cmJAYl L. 
1111111 PAI.MM L. 
CASSU ICUrlfULIA DILILI 
llOSlll .-1PV1JA L. 
1llJllS WLCWS 

ClllMllllll rAllflOIA lllS 111111 
llDL!PIVS GUal.DS wnr.. 
C11U1C11a omctllAtl L. 
llllrlA llVllSIS L. 

PlllIUIS 

• 



.. r· -
............................................................ 
MOMTIC PWTI MO tun TIUIOP an Tlllll DIUVlTlnl roa 

lllllCI on1CJAL mDI ftATISTICI UI AVAlwtl ;. TUI.I • ............................................................ 
... IOUlCI PLAITS PMlLlll l!llOITI 1"7, 1111 111LLlOD 

USl llC .JAPg 

.. AIGll!IC t:.Ar."S A110 rms 

l WIAI MD tLL1CllM YDIM IOOI r, uwcw 1.2 l.J l.l. 

t CUDM:il ILITTAllA CWMOlllll MTCll llRJIWCW 0.1 '·' u. 
J &.'-SU lllOS ut VU1 ClllMOlllM WSIA • LAUIACL\I 25.J 1.1. I.A, 

' cm.a.a m :111rs m MllllS CllllMOllUll &IYWlCIM LAOIACW 2.J .. , 5,J 

S euMS. llllOLI nut TS, S1lllS. cf.ovu 1111111A cmonn.1.m non. mTACW J,C ... 1.0 

•11maoot 11111111 OnJCllllJ IOSCOI llllGllWCW c.o · a.o Jt.2 

1 r.ACI, IOlllA!. mtml'l llMMAllCA llft11Tlc:ACW 1.1 u. '·"· 
I UCI, ISH llTl1STICA PMGWS llftlSTlCACIAI I.I 11.1 '·"· 
t llAllGD fUllllllS TMITIS lllCTA COllPOSlTAI 

lt IUftlll llnJSTICA nAGWS llTRISTlc:ACW u.t 2t.J 2. 7 

llMlll CAPSIClll Amil! SOWACW '·' I.A, u. 
12 PIHll. IW:I: ma 111au11 L. mwcw 147.t I.A. u. 
11 mKI. ID CAPSICGll AlllUUll MD mn c .. IOLAIW:W ,,, u. I.A. 

14 mta. Vitti mu 11mM L. mmcw 21.S '·"· I.A. 
,..,, ...., 

U tvKllUIT LIAVU llUTIA M'lllSll LAllATAI 

ll PlllUIO, AU.SPICI trllDTA onrcrw.rs r.tlD. 11maew 1.' I.A. 0.2 

U MlllllC CVIClllA !mill Ltn. '111GlUIACIAI 1.1 1.1 2.1 

11 ftllLl.A VAlllLl.A PWlfOLIA uoa. OICUDACW 71.S 29.2 2.t 

11 llllVl.TlYIS 

• ISSU'\'IQ. Otts 
l AllSI lLLlCllM VIM IOOl rtr.. ILLICW o.s u. ,,,,, 
1 AllSI PlllPIRU.A NllSl.i L, IMllLLIPIW o.s I.A. I.A. 

JMf LW PlllUTA ~SA llTITACIAI II.A. I.A. u. 
s m:A.'IDT CITIOS AUIAll'IUll L, VAi, IHGAlllA lllGllT AW W. IUTACW 2.1 s.o o.t 
• CWllCl CAINCA OOOIATA, POMA MCIOPBTLA ADOWW 2.1 I.A, M 

1 WSll CllllAllOllOll CASSIA LAWCIAI "' I·"· 1.1 

I ClllMCll Cl~ llTWICVll WllACW o. J I.A. I.A, 

t ClmllLl.A CTlllGtOGOI IWUS CL. I RUDI.I GRNllllW c.s 5.2 I.A. 

ltM4 lll!iUlA CAl10PlffLL\TA THlllll, 11mACW i.c I.A. o.' 
u comtn llntllA m!ISIS LAllATAI 1.t II.A, I.A. 

u l\IW.TPTllS UW.TPTUS ILOIULUS WILL. AID OTRllt I, llYllTACW 1.• '·' o.c 

U CWSmllT CITIOS tAWISI IVTACW o. J I.A. I.A. 

u JUllll .JASlll M ormuw.1 owcw I.A. c.s 1.1 

u LE.'1:11 CITIOS LlllOllUll IL. I RISSO 11/TACW ••• 11.5 •• 2 

H l.ll!ClaASS CllllOPOGOR CITIATUS CDCol STAPP. llN!llW ••• •• A, C. I 

ll Ll'\'11"..WS CllllOl'OOOI rwuosus <Htsl STMP. CllA.~lllW u ""· 0.2 

ll 1.1111 ClTRIJS AllWTtrOl.V, SVIMCLI Ml\CIAI ••• •• A. •.A • 

n 11.IT!G: lllllS':ICA n.AGIWS l!tllSTI CACIAI J.l I.A. u. 
H cu.m ctnus AUt.Alo'fllw. VAi. SYllUSIS L. IU':'ACW 4.5 u.t 

'· 5 
;1 ow~ n.oov Ol la:>LI CltlUS AUWTllll IVTACW o.' u. •.A, 

22. Palnarosa CYP.ilo)f'lGOll IW.11111, YU. llOTIA STAPP, CRMlllW u u. u. 



~-----------------------~-~--~-----~- -

- 28 -

' 
.. 

I ... 
ii i -·~ 

.c .c.c - ... .. .. 
I 
.: .... -.. u ..; ..; .; .c.c 
:: - .... 
I ..,_ 

~-: 

ii 
..;.; .c =·· .. 

: ! : - la I II -.. -- :3 .. - ii = e~= i : s:!: .. ... S:;: 
- iiC • •£:I• 
: a~: ..... -.. .. ...... 
: iii : ilC: 
: &9: : 1-= : ~= 
: t;;: .. --.. ... . 
.. iiC .. : Ir== .. .. 
: .. ~: : I : ;I .. . 
: 1~= ~-.. --: ;= .. - ·11 : : .. u .. 
: ;;11: 0 · 1-· 11 - IJ : 11: 

I .. .. 
I .. .. 

11 I II 
;5 

I -1 §:;: 

f 

.i 
!1; :a 1·1 

la ;.~ 
:i:= Cl ...... 

a • • 



Uiiiil 1·iiiiiUil I =1iiiiii;!Hiiiiiiii. i 
gE I ~ . I Jl1JJ1· &Ila 111 ~ ~ B a r I·· .-, I •• a 

111~!· 11~11111 
·li~!I i•!~lill• - rP~ rAlcs ri 11= !. all& • a i ii .. 1 r. . !'" & r 
i ·!"' &•11=--· 

ll1 11 · 
~!>.,. 

~5E2i~ illlillll ~~;!i.:-:6'--. 
~--j:;~E _;;~~~e~ee .. Jf~i: 
r: EE ~E -

!" !" !". !9 !19.!19·p·~-,.;. !II!" 
;: !" r--;:-~ ,. ,. ,. r_,._ ~ ,. ,. ,. ,.: 

!" .. !" !" :- ~ --~- fl !II .. !9 
~f"~!"P"!" ~r~rrrr~r ... - - ..... .... -
- -- ---------!"~!"!"~P ~~~~~P~r~ .. .... ~ .. 

I 1
1
· II i 

1u·p··1
9

1111m~1r i1 .1 I!. -·1cl· ! 
llrl;!Eli!lll~1~11§ 
~;· . lgl'- ~~s ;I 
. r 1--1 l:r - - ~ I I s 

a I • pa !" • • 1 
. I -. . 

. !" 

llil~l~lll~!~lli!I! 
llBale21a1Ee~2~elie 

!'"~~- -p~~ !'"~~ !'"~!'"~!'" ,. r.r'!-·:- r.,. ,. ,- !" r ,. r ~ ,. r ,. r ,. ..... .... -
--~ ---------------rPr~PPPP~P~~~p~~~_J.;~ ..... _,..... 

~ ~ ~~~~!"'~~~!"~ !"~~~ 
r~r r~rrrrr,.,.~,_rrrr - ·-

- 6Z -

,, 

I 
5 

~ 
;; 
v. 

e i 
! 

ii j 
! 

~ Z! 
c; E 

I 

• 

•• -n g-
sl! 
~~ 
i! 
si 
§I a .. 
&1; -S.a 

~= I: 
• :;! 

15 :a 
3 -

I 

---- ___j 



- JO -

TAB LB 6 

COKPRKHKRSIVK LIST OF CAllDIDATB PLAllTS 
FOR FINAL SELECTION FOR PROJECT IMPLEftENTATION AT 

UNIDO RBADQUARTKRS 

AROMATIC PLl\llTI 

1. Anise 
2. Badian 
3. Black & white peper 

Pimpinella anisum L. 
Illicium verum Hook F. 
Piper nigrum L. 
Cinnamomum zeylanicum 
Clnnamomum cassia 

umbelliferae 
Illiaceae 
Zingiberacea 
Lauraceae 
Lauraceae 
Gramineae 
Myrtacea 
Myrtaceae 
t.Jmbelliferae 
Rutaceae 
Rutaceae 
Gramineae 
Rutaceae 

5. Cinnamon 
6. Cinnamon cassia 
7. Citronella 
8. Cloves 
9. Eucalyptus 

10. Fennel 
11. Grapefruit 
12. Lemon 
13. Lemon9rass 
14. Lime 
J 5. Cornrrd nt 
16. Nutmeg & mace 
17. Oran9c 
18. Palmarosa 
19. Paprika 
20. Turmeric 
21. Vanilla 
22. Vetivcrt 

Cymbopo9on nardus (L) Rendle 
Eugenia caryophyllata Thunb 
Eucalyptus 9lobulus Labill. 
Foeniculum vulgare Mill. 
Citrus paradisi 
Citrus limonum (L)Risso 
Cymbopogon citratus CDC)Stapf. 
Citrus aurantifolia Swingle 
Hentha arvensis Labiatae 
Myristica fragran~ Hyristaceae 
Citrus aurantium var.sinensis L. Rutaceac 
Cymbopogon martini var.motia Stapf.Gramineae 
Capsicum annuum Solanaceae 
Curcuma longa J,inn. Zingiberaceae 
Vanilla planifolia Andr. Orchidaceae 
Vetivcria zizanioides Stapf. Gramineae 

' 
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KEOICIRAL Pt.ARTS 

1. American Wormseed 
2. Coffee (for caffeine) 
3. Cinchona 
4. Cocillana 
5. Condurango 
6. Copaiba 
7. Ephedra (for Ephedrine) 
8. Ficus ~pp (for ficin) 
9. GinsP.ng 

10. Ip,:cac 
JI. Psyllium 
12. Senna 
13. Solanum el~agnifolium 
14. Solanum marginatum 
15. Tolu B<tlsam Tree 

1. 1\nnatt<J 
2. Cube 
.3. Marig<Jld 
4. Pyrethrum 

Chenopoidiaceae 
Rubiaceae 

C. Rubiaceae 

Chenopodium ambrosioides L. 
Coffea arahica L. & other 
Cinchona calisaya Wedd. & other 
Guarea rushyi (Britt. )Rushy 
Harsdenia conduran90 Reichemb. f. 
Copaifera coriacea Mart. 
Ephedra major Host & other E. 
Ficus glabrata HBK & other F. 
Panax ginseng C.1\. Hey 
Cephaelis ipecacuanha /\. Rich. 
Plantago ovata Forsk. 
Cassia senna L. 
Solanum eleagnlfolium Gay 
Sol<:tnum marginatum 
Toluifera balsamum L. 

OTHER RELATED PLARTS 

Bixa orellana L. 
Lonchocarpus nicou DC 
Tagetes erecta 
Chrysanthemum cjnerariafolium 

Heliaceae 
Asclepedaceae 
Leguminosae 
Ephedraceae 
Horaceae 
Arialaceae 
Rubiaceae 
Plantaginaceae 
Legumino!ia~ 

Solanaceae 
Solanaceae 
LP.guminosae 

Bixaceae 
Leguminosae 
Compositac 
compositae 
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TABLE 7 

CAllDIDATB PLARTS FOR 
FIRAI. SBLBCTIOB FOR PROJECT IKPLKMKllTATIOR 

AT URIDO HEADQUARTERS 

AT LOS YUBGAS IR CHAPARB 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

1. 
2. 
3. ., . 
s. 
6. 
7. 
8. 
9. 

10. 

AROMATIC PLAllTS & PARTS & DBRIVATIVBS 

Badian & oil ( 1) 1. Anise seeds & oil & anethole (1) (2) 

Cardamom & oil 
Cinnamom bark 
Cassia cinnamon 

(1) 

bark (1) 

2. Black & white pepper 
3. Cardamom seed & oil 
4. Cinnamom cassia bark (1) 
s. Cinnamom bark (1) Grapefruit oil 

Lemon oil 6. Citronella oil & citronellol (1) 

Lime vil 
Nutmeg & mace & oils (1) 

Orange oil 
Paprika 
Vetivert oil ( 1 ) 

7. Cloves & clove oil & eugenol (1) 
8. Eucalyptus oil & cineol 
9. Fennel oil & anethole (1) (2) 

10. Lemongrass oil & citral 
11. Mentha arvensis k menthol 
12. Palmarosa oil (1) 
13. Paprika 
14. Turmeric and curcumin 
15. Vanilla 
16. Vetivert oil & vetiverol (1) 

MEDICINAL PLANTS & DERTVATlVES 

Cinchona bark, alkaloids & salts 1. J\reerican wonnseed oil 

C<Jf fee for decaf & caffein 2. cocillana bark 

Cocillana bark 3. ConduranlJO bark (1) 

r.ondll r;..1 ngo bark ( 1 ) ., . Copaiba balsam 

Copeiiha balsam 5. Fi.9 trees for ficin 

Ipecac ( 1 ) 6. Ephedra & ephedrine ( 1) 

Ginseng ( 1) 7. Senna leaves (1) 

Jlig trees for fie in 8. Psyllium (1) 

Solanum marginatum ( 1) 9. Solanum eleagnifolium & other ( 1 ) 

Tolu balsam 10. Cube root & rote none resin 

OTHER RELATED PLANTS 

1. Annatto 3eed, powder & extract 1. Ann~cto seed, powder & extract 
2. Cube root & rotenone resin 2. Marigold flowers & powder 
3. H~rigold flowers & extract 
4. Pyrcthrum flower~ & extract (2) 

( I ) 
( 2) 

Sugge~ted new cnlturca. 
Not ~trictly in Chapare but Jn th~ Cochabamba valley or 
highl/;)nd:-;. 

' 
• 



t 

I 

• 

ANNEX - 33 -

P. CASTRO, UNI{>O CONSL'LTAl'!T ON BEHALF OF"" AGROYUNGAS, 

LI\ PAZ, BOLIVIA 

~12·:?ti ... :qs. r-2r:;:_test2d ·~:it:·1 f-·1_n·c~\3'·::in•::J Mar1ager-s/\·'icep-..·esident.o:: s:r·f 
indic~~ed ~omp2~i~~ ~~r discus~ic~~ on prices, specific~tions, 
!o'~ -=.:.:::2::, requi·renH::rd;-~, U.S. •:ust•:>f<l~ ,:il!C USDA r·egL1l~tions fc·•· 
impc·i·ts and µossib:;.lit:;.es of r.:ei.LL:i•i te~·.--:is contract purchases for 

t.ugust 7 - 11. 

Essential Oils 

Berje Chemic~! Products. ~n~.~~vc~:~ptus oil;euc~lyptol; 
5 L.:.:.. ·.,,..:; -e.-.1: (.' St • ~.·:::mi:~;f) ;; ~ 3. -~ -::::. Ci i l ; 1: •:•1' n fft: n -J; 

Broomfield. NJ 07003 oil; menthol; a~isE Gil; 
c20:~ 743-8980 citronella oil; vetive~t 0il; 

J. Manheiffier Inc. 
47-2? Poarson Plac~ 
Long Is!2nd City, NV 11101 
( 718) 3'3:2-78(}(~ 

Spi•:es l!( F"ood Colors 

E. L. Sc_ott & Co. In•::. 
One World Trade Cent2r 
Suit1:: 2347 
New York, NY 10048 
(212) 432-0100 

1.-Jilliilm Bernstein Cc• •• In•:. 
15 F'ark Row 
New York, N.Y. 10038 
(212) 233-5322 

(.::ir-.n~-tinc,n betrk c'il; ·::i:-1:1.:.;:ri;:,n 
!~2f oil; oran;2 oil. 

[ui:,: <.d ~·pt LIS •:1i 1 ; L'>UCl~ :,·pt C 1 ; 
menthol; <:.::: .. ·.··da.mom .:oi 1; ar.l·::;E;, 

c~~.l; :~~~r~:!rH.:!l~·· cil; ;:·:~1,rra.rcr~:.~. 

~:.:il~: \:'2tivert •:1il; ::..::r·i:-i:?~!f~()r: 

l •_ 0 ;·, ·;' C•i l ; C•f'" .:: .. n ~) ~ ·. () .:. 1 ; 
g;· ;;,;.~;.;_ frul t ':·i 1; (•, i"1f"1i 11 :.t 

Spices - Black pepper; 
cinnamon; cassia; 
cloves; nutmeg and 
m;:~cs; p.:.~pri!'..3.; 

turmPri.:.:; "<'lrti l J a; (f.:•-r <mge 
·~·i.1; •;ir·.:-,pE::fruit 011.>. 

Cas=i2, Clov~s, nutmeg, or~nge 

pei;;;-1 • 
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tledicinal Plants ~ Derivatives 

Biddle Sawy2~ Corp. 
2 Pe:1n Plaza 
New York, NY 10121 
(212) 736-1580 

H. Pei !:::man Coq: .• 
377 Crane St. 
01· ange, NJ 07051 
( 201 ., E, 77-7200 

C. B. 2000 
F·a·(k, ~·f'.' 11(H)1 
( 51 E. :1 32E.-1 ·:::11 ·:· 

PhytqQharmaceuticals 

Merck & Co., Inc. 
Rahway, NJ 0700E.5-0900 
(201) 574-4000 

C~:illana ~ark ~ E~tr·~~t~; 

copaiba balsam; ipecac ro0t 
extract; psyllium seed 

~·: 

Z-: 
husks; senna leaves ~nd pods; 
tc•l u balsam; c i n·:hona b.::d Z< 
e~tracts; passion 
her~s; <Eu•:alyptus 
ma~igold flowers; 
seed; annatto 
cardamom oil; spic~s 
cardamom, paprika, 
vanilla); cinnamon 
.:.;-- ange peel • 

;;innattc• 
-~~.;t ;r a•: t; 
(pepper, 

turmeric; 
lea·: c•i l; 

Ca-ffeira:q r::phedi·ine: ~·- Salts; 
Psyllium Hus~s; Di0~g~nin 

powder; Rctenone e~tr~ct~; 
Florc::l l?c•f..£.'1-:0;E:: r8~3in::; 

pyrethl'"Llm e~tr~ct; 

c .:.:inc ent Y .o; t e:::. ~~ f .~:a1· rr.u l ,;;-.. t :i. •:•n :::_; 

So!asodin and other" 
phytor.:hemicals 

' 
• 

• 
' 




