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l. IhTP..ODUt..'TluN 

Project DP/THA/82/0CJ6, under U:e ti tJ..e •Assistance in the production 

of : aJ'llD.ceuticals from the Thai Tradi.tiono1 Fha.nnacopoeia" ~tated that the 

developnent oDjective was : 

•To promote the utilj sation or Thnil.ands resources of metlicinal plants 

thereby enhancin& sell-reliance in the field of pharmaceuticals while 

providing income to a&ricultural producers of the plant aateriitl•. 

The iwdie.te oDjectives numDered six in all, headin&s 1 te 4 and 

heading .No,6 were specific~ aimed at the developnent of prodt.etion technology 

at pilot scale level and the recommendations concerning economic processes, 

the optimisation of qualiV and its strict con~l to meet the ri&id speci

fications applicable to products sold on the international markeu. or equal 

importance was the scalin& up of laoorntory processes and the preparation of 

suitaDle formulations using drugs oDtained from indigenous plants, as well as 

remedies mentioned in the Thai traditional pharmacopoeia. The packaee was 

also directed at a.ssisti..ng the Primary Health Care Programmoe. 

Heading !2....Ja, was : 

"To inform t.he local :marmaceutical industry 1 to generate interest in 

undertaking production of the products developed and, to provide 

assistance in production technology and marketing". 

It is in conformity with tbi.& oDjective that, at the request or 
the Thai Goftrment, the United Mat.ions Industrial Developient Or19msation 

(UNIDO), fielded Mr. Jobn G. Meredit.h aa •Expert in Harketinc ot Phanaceutie&h 

deriftd troa planta•, for one month during Juna/JU4 1985. 

The bpert's duties include : 

1 • .lasiatance in the identi!'ication and establislment ot sui taole 

cont.Acts vi th potential overseas 'Ull8ra/rnqers or product.a developed 

by the Thailand Institute ot Scientitic and Techmlolical Research. 

2 • .lid in the iu.entitication ot a prioriv liat ot pJ'Oducta, and speci

tication then,ot, oeaed on realistic aarket as•••-nta. 
In sue.it.ting t.1Ua proposal, the e:zpert. bopea te oontritiute in._. 

•ea.aure te the DJ"Oader up~t. ot the project, vhilat be&rizlc in aiDd that 

there mq be •OM UDAWid;.&:i le oomt.rainta in the rapicl develoP19nt. ot &JV' 

r.lnant •-rcial aupportiq operation. 

./. 



II. 

Within the .trame.Drk of the Thailand Institute of Scientific and 

Technological Research {T!STR), tho Pharmaceutical and .Natur;l Products 

Research Deportment lPNPRD) can mot>ilise not o~ the skills and professional

ism of vell trained and capable staff but the resources offered by the 

Economic Evaluation Group of the Institute. 

The c:mbined efforts of PNFRD and EEG ennt>le TISTR to examine all 

availaole natural. rav 111aterials, to provide up-to-date scientific data backed 

by economic i..-westigation. The data collated are presented in commercially 

acceptable form, backed whenenr possible by the tin:linp or modem methods 

of instnlllental ~is and orpnoleptic assay. 

This technical and scientific strength does not appear to De 

supported at the present time ~ a Market Research eperntion of equal know-how 

and the contacts vi.th the cemmercial world or international aarlcets are 

ten·JDus and depend principal.17 on the maintenance of a fev personal. links, 

chieO, within the Scientific world. 

A nev look at the vbole structure is necessary to ascertain i! aey 

COIUllel'Cial develoiment can take place vi thin the terms or reference •f the 

TISTR and it mt, to detenaine under vba.t conditions an orp.ni.aation can De 

aet up to persuade the three partmrs, nueq TlSTR, the Geverment Orpni

sations (GO) and the m1r Government Orpniaationa {IGO) te work en a co1r 

certed basis toward.a the -.rketine of Thai produced aedicinal p.hnt extracta, 

essential oil.a and other drop. 

The present veakmaa can De assisted by tbe direct sulai.aaion 

et Tlai proctucta to the tq'inc centres, either DJ peraoml presentation 

dUl'i.nc a •t.uct.7 tour by a TISTR Mmat>er or other agreed 11ppoiatee or Dy aeana 

or a pl"OllOtional Tiait to t.m oentrea o,y a O.NIDO appointed Delegate. 

Wbicbtwr approach ia ewntuall.7 aelected, the ettorta 11Uat De 

81JPPOl"ted "1' well proTen and docmented Hllpl•• and qmtationa. 

./. 



III. FINDINGS AND OONCLU.SIOKS 

Duri.Jl& initial discussions at the Thailand Institute of Scientific 

and TechDologi.cal Research, it was clearly apparent te the expert that the 

Phanaaceutical a.cd Natura1 Products Research Department of the TIS~, led 

by ita Director Mrs. Suit.born WLSUWAT, is well aware •f the efforts needed 

te estat>lish ~ form of use or sale of specialised products ootained fl-om 

indigenous aedicinal plants or aromatic rav materials. 

The proDlem •f developing aarketing connections applies DOth to the 

Dmestic llaricet and the Ferei&n aarkets (Eliports), t>Ut whereas certain di~ct 

approaches can be undertaken by the TISTR vith respect to the Home Market, 

the field of Export remains difficult and requires special. consideration. 

On the r ne hand, an increased use in Thailand or aedicines or 

phannaeeutical preparations of local manufacture will eventually help to 

decrease the heavy Durden iaposed by the e.xpeDd:i.ture or ha.rd currency tor 

imported products {illport substi tutir>n); on the ot.ber hand, t.hose same 

lee~ made preducta and speciali t.ies can, if speci.f'ically developed and 

it necessary reformulated tor Export become major contributers ta tbe foreign 

currency earn:inc capabili v ot the Country. 

The e!!orta al.ready undertaken by t.be 'l'ISTR on t.be ct.estic aarket, 

with the preparat.1011 and presentation ot GUU.IC NlTW, a lOOJ pure Garlic, 

water seluble extract et .Allim uti'VWI Linn (!nne• h') unu.tactured bJ' 
the latural PredlJCta Industey Ce. Ltd. (IPI), at Chiani Bai and t.he elaboratien 

&Dri presentation et Pl.IGEilLL (.lzmea .., • ) an ant.i-il11'lamateJ"J c1"'8d cent-1 m "C 

Zincit>er cusumumr Jlexp,, 118.DUf'actured D1' ••et the Gnrrment Organisations, 

an a pod indicatien et the re•ul.ta •• tar ebtained, this• beinc not enl,y 

preaiainc out preot t.hat the criteria et llltel'llatienal Qualiv •t&ndard8 a::• 

beina applied. 

The•• achieft•nt.a and tho•in the n•earch pre~• a SEIHl 

extract {J.rme:m 'riii.) and HDDDaides obtained tr.a Sep 1UGft1f!11e a.nil 

./. 



en PAPAIN (AnneJCe Ti.) ootained fl-om the latex of PIP@Ya carica, as veil as 

en the medicinal. value et PhalctJune-Tha.le, Ipcmooa pes-caprv {L,) Both. 

clearly demonstrate the D&ture and potential of the research vork undertaken 

at the TISTR. The work on Oci.mt1111. basilicma (Anne:xe vii.) is of great interest 

and 1\Jrther products are referred te in Annens ~and ,,1. 

The guidelines er the marketing Orie! indicate a predominance 

of naturally derived medicines or extracts obtained .from medicinal plants 

but it is clear that some importance mu.st also be given te the production 

or essential oils or extracts .from aromatic plants, especially IS it is 

possiole to consider some of the raw ll8.terials not only as se1eaole preducts 

in the dry state or as distilled oils, but IS co11ponent parts or blends or 

as rav materials for 1'.irtl~r processing. 

In simpler tenns, the plants, herbs and roots being investigated 

can have their use in the major world-wide indmtries of Pharmaceuticals, 

Pertw>e:-y and Cosmetics, as vel.l as in Flavours and the Food Ind~try. 

Tb.a ove!'l-TI.ev taken Dy t.he TISTB, and more specifically ey the PllPRD 

is that the products which are Deing studied will in due ti.lfte show their 

~rtance and validity. This can quite logicill.y be so in terms of scientific 

achievement Dut the TISTR is ready to concede tJl&. t to achieve the main 

oDjective of wide use am distriDution, adequate consideration must De given 

to the co1111:1ercial viability of any project. 

In accepting the collplexi ties ot aodern market,,. ng J1Jethods and trends 1 

tbe TISTR has, wherever possiole, dealt vitb the problems fy means of an 

Intemted Progrape appliC&Dle to ita research work. 

The Integrated Programme in in effect a cycle vhich involves 

&esearch am Developsent (ltD), Engineerinl/or Equipnent and Industrialisation 

(II) aa veil as seekia& achice b\tm the Economic Evaluation Group (EEG). Thi 

qcle 18 the activity and t.be responsibilit7 ot the TI.sTR in developiJll the 

oripnal product concept and carrying it through to the protot)'pe •ta11. 

Tbe interdependence et these act.:i.rities i.D oo .. ented on aa tellevs s 

./. 
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a) Research and Development. 

The Research and Develoi:ment. progruane makes allowance for an 

arrangement Dy vhicb the TISTR can ca1l on the services of &I\Y specialised 

orp.nisation, whether Govenmant lGO) or Nco-Governnent (~GO), the latter 

referring to Private Enterprise. 

In practice, the implementation of the Integrated Pr•gramme has 

two phases, each phase incorporating its own economic s~ cased on the 

premise that oalJr those products which have a sel.es future are to be de-

ve loped in the sbo~term; t.be remainder are to be kept under study for 

tuture reference. The tvo phases are oroa~ det:ined as involvinc Hanuracture 

lPbase 1) and Promotion lPhase 2). 

Manufacture : On the basis or satisfactory results obtained in the 

laDore.tories, the scale-up to pilot. plant product.ion is undertaken ei tber by 

the TISTR on its ovn, or by the TISTR using its link vith the Goverment in 

order to Denaf'it troll tbe facilities offered by the GO's which have equipnent 

for trial runs, including the Military and the Govermient Phumaceutical 

Organisation which run !'Ul.y equipped factories. The TISIR v=..a.ll also use its 

link with tbe NOO's, the factories in the private sector o.rtet: employi.n& 

speciilists vith Jcnovle:ige applicable to the project being considered. 

Following the process t.hrcugh, it ha.s been Possiole te draw up 

the !ollowi.nc Orp.Disation Chart, vhich it is agreed seems best atile to 

indicate the relati.01.ships. 



TIS TR/GO 

Pi.lot .'.;c;:J.e Prn.i:.i: t.ion Ormnisl\,tion 

TISTR 

Prototype 
de7elopnent 

ffiO!OTYPE 

Flow 
ClWIT 

TISTR/M:ZO 

The now-cha.rt is prepa..."'ed oy the TISTR anrl sutmitted to the 

manufacturing agencies, ilhich might ~ part of the GO' s (Military / GPO 

factories and other National enterprises) or belong to the i:xiepe!'ldent SG0 1 s 

in t.1e Private Sector. 

A.ey modifications to the now-chart which n6ht be called for are 

made by the T!STR and communicated to the manuf.acturer a.f'ter further consul

tation with the partners concerned • 

.Promotion : This u the preliminary to Industrial Production a.ad 

necessi to. tes a clear de!'ini ti.on or the approach to be used. 

Tbe Integrated Pr.era- and the FiloWcale Organisation point 

the way to the two possiDilit.i.es at present envisaged, one t>ein1 t.he direct 

imolvment. et t.he TISTR, the other t>eizl& the direct involvment er Private 

enterprise. 

tJSTR Pn•titn s In this cue, tlJe TJSTR is not only the adviaer 

tnrt tM pro .. ter ot the whole pl"Oen- and it makes use et the 

tacilitiea obtainaDle either throqb tM GO or the NGO. The Private 

EnterpriM orpaiat.ions are somet.:i.me• liai ted to specitic line• et 
preduct.i.011 and these U:f or U3' mt be aftilable. The Gonrment 

Orpniaationa hovenr, such u the Pharmaceutical or Militar, auppJ¥ 

tactoriea ban aTailable a 11UCh more tlexiDle line structure made 

&Tail&ole to the ,TISTR. This is extremel.IY relevant in the denlopient 



of any new predu:t. 

frivate enterprise Promotion : In this cnse the expertise and services 

of the TI3TR are med for production start-up and are readily on-Cl\ll, 

sometimes •n a contract o:isis, for batch or overall qua.lity control. 

At this stage, it must be stressed that within the Marketing concept 

and strategy, the sales-viaoili"t;y of any product rem.ins a pre-requisite of 

the Integrated Develop:nent Programme. 

The selling mechanism starts at the R+D stage, quite siapl,y because 

the R+D pregramme call3 for sales potential as justification for 8If¥ investment. 

An initial screening ot potential growth products is undertaken by 

the TISTR in conjunction vi th the EEG and, on selection, the product, or 

product group is suDjected to a thorough feasibility study by tbe Ef.G. 

sources : 

The stimulus to the research prograc:ne comes frem two possiole 

In-house research (1-t'Ompted Dy PNPRD) 
er 

Contract research (at +Jie request ef NGO - Private Enterprise) 

Whatever the source, the prograc:ne is subject to the f:i.ndi.np o! 

the Em and, it is at this stage that, suDject to .t'urtber investigation, 

the rec.amecdation can be either to cancel er tc proceed. 

Qa.ncellation i.a understood to mean that the particular preject 

is temporarily shelved. 

Te proceed lle&DS that t.be •Go-ahead• 11 g:inn ter invest:ip.tien 

into the EI component (En&imerinr/Equipaent and Imustrialisation) and the 

presentation ct t.he t1ndinp is made in a veil doc\lllented form vhich can 

then beco• the platform .trc vhich approaches can tie made either te the GO 

or the MIO, ciependine m the ouUet reCOllllllended. 

Fer its ow p~motinns, the TISTR benotit.s fro• a special awlTER 

vbic:b authorises the Institute to appeal direct.JJ to the coaa\aer thro\l&b 
a Puolic RelAt.iom Orpni.aat.ion, Dacked D.Y t.hl Minister tor Science, Tecb

noloa and Ener&Y, vitb preduct claiu •upported by certitied doC\IDent.s • 

. /. 



.it.t present, the Tl3TR acts as technical Adviser and que..lity co:l~ 

roller to the Natural Products Industry c;o. Ltd., operating at <.:hiang Rai, 

which •rp.nisa.tion can enter into sales contracts with exporters, or ovel'

seas agents, as the situation demands. At. the moment. the NPI i.s 4.Ctivol.y 

promoting Garlic Natura. 

b) Commercialisation 

The Economic EvalU&tion Group u."ldertalces the work of cost est:i.mn

tions required Defore Ul¥ discussion can take place vi th the manufacturers, 

dealers or e:xporters. 

Where"Ver possiDle, current aa.rlcet prices er the commodities are 

obtained from Trade PuDlications such as the Chemical Marketing Reporter, 

puDl.ished weekly in the U.S.A. and other International Trade Papers and 

Reviews. Although trends are fellowed ca.re.ful..ly, the market prices tend to 

be indicative only and co1:1parison vi.th actual contract prices is therefore 

not possiole at tbe present time. 

The present efforts made on the E~rt ~.arkets r:sy t.be NPI 118.f 

produce some feed-back .f:rGm t.be important centres of trade, like ?~v-York 

in the u .s ..! • , Hamtrurg in the Federal Repuolic of Ger.DB.Izy' and, Osaka in J &P8..llf 

it is still too earl.J to usesa the results. 

Large quantities et odi.ci.Dal. pl.arts n"e used in the preparation 

or •edi.ciaal and herDal. teas &Del the intereat in such •natural. preparations 

is ateadilJ' illcreasinc,bewever, same distinction mu.st De Mde between the 

118.rkets tor herbal plant Mterial. likely to t>e used as food constituents (i.e. 

spices and natural colours) and those which might De used either in formulated 

herbal remiediea or as raw material.s tor the extraction et the alkaloids er 

active principles. 

T"Ae cboice et raw uteri.ala, whether they are synthetic er aatun.l, 

uaed Dy the pharmaceutical aanutacturers is often i.Dflueoced Dy economic !actors 

and novbere is this more important than iD these markets where plant-deriftd 

sW>stAnc~• are a Yi tal teol in tradi tienal er Mdern •edicine aDd are essen.

tial tor the advanc•ent et terv&J'd-1.eold.ne health can prog:rumes iD den

lepine countrie". Where it is necessar,y tor one such country te bee-

.I. , 



involved vi th the markets in the industrialised countries, as in the case •~ 

earninc foreign currency, it is essent.l.tl tho.t all operations oe sur>ject to 

cont:-acts, especia1ly if they are likely to oe out •f the traditional. Export/ 

Import circuits. 

Tbe ITC/UNl.'TALD/Gt\'IT pucli.cntion on 'Markets for selec+~d Medicinal 

Plants and their derivatives"lGeneva 1982.) made the point that : 

"The grovt.h potential for some c. r t.he Dota.nicals used in products 

sold over the counter, particularly in the herbal and health-food 

shops, is e.xpected to be good and the markets studied. are all 

eJq>ected to ahev steady inr':"'eases in t.'le 19al' s; increased demo.nd 

smuld De particularly r.. _cei.Dle for laxatives, cough ar.td cold 

re:nedies, ginseng and ot!:er medicinal herDs." 

With the high cost er world-wide promotion, selling and trans

portation, it may veil be that. for developing countries, the major ~rowth 

1118.rkets for mediciMl plants and for their extracts will turn out te be in 

the geograph:i.cal region in which the producing cowitries are located, vbich 

in the case or Thailand would point to South-East Asia, t.he Indian s~ 

Continent, .Australasia and Japan, ratb·r than Europe and ;lmerica. 

The Trade and DistritJUtion channels are largely respec:ted Dot.h by 

producers and ~er,, although some cuapan:ies, requiring large 'fflunes of 

plant material have Deen known to oy-pass the trade and to import direct 

or set up joint ventures in the cuunt.ries growl.Di the plants so a.s to ensure 

regular supplie~ or plAnt material. In a&lJ\Y ways am this is all too of'toll 

over1-oked, joint ventures can De or great a.ssi.atance to de~lopi..ng cotmt.ries 

in that they guarantee purchase et the raw aateri.&l and cont.rir:mte in -.st 

CL'es te !\J.rther techmlogical cie"Telopaent. 

Although there can De slight operatioml ci.i.!fel'eneea due te a 

variance in local cenditiom, the more common trade and distribut:ien channels 

are a\llllllarised in the toU..ving chart : 



)IATUJ<AL PROOU~TS 

Producers - <..'ul ti. va tors? Collectors Own Pla.Ltatien 

... 

PRODUl:ER 

' ~ 
E.xport t; 0 u N T R Y 

tjrok~rs A.gents 

1 j 

-1- I 
!jNkers Import 

1,;0.NSU.MEli Agents 

l 
i;Uu.NTRY 

f Distrioutors I 

Manufacturers 
•t Intermediates 

! 
Fl.NAL USERS 

lt is iaportant te note that companies requiring small TOllDes 

usualJ3' purchase frem Traders, .Hrokers or Agents. The majority et 01.\Yers d9 

not require a sufficient voll.llle to justi.ty direct iapr.>rts and unless they 

have known a particular supplier for a long time, tbey will mt oe prepared 

to take the risk. This is Wl\Y quality control and regularity of StJR>~ are 

se :iaportant. 

One very clear adTantage •f a close relationship vi th the channels 

et di.st!"ioution is the tact that through them it u possi1:>le to obtai.D 

fud=baclc coacerninc the commercial and technical acceptaoility er the raw 

aateri&l or processed product. They often alao constitute a reliable source 

ot information tor the develo}JD8nt of new raw material.a. lt ia tllis lut 

tunctien vhich pNVes iDYaluaDle to the sales eperation, H iaportant in the 

.Marketinc 1..ycle; ence attentien bu been paid te the tunct.iens er Capital (er 

J'.1.nance), BtD (Research' Denl._paent), .MR (Market Research), M1'G (Manutacto-

1"1nl), er in the cue et tbe TISTR, !I (Equipient ' Industrialisatien). 



-! .... -

il thoucta then ie DO alee ac~ -n t7, per ae, wi. tbiA the Tlm.'ll, there 

ia s.lffic:i.ent; deTeloP'lent WOR to proVicie tull-time inTOlT•.at for a Co-ordinator 

capable o! ~ together the interes~s of the 'l'!STR and those of the 00 or the 

fCO whilat at the Allle ti.me r~~""~, establi3hiug and t~llo~p the coa

~ercbl lead6 .aftilable. 

lftda does not llec~;;;aarily .. ,,)All that the TISTR ia to iapede i ta Scientific 

and Tecbnologi.cal. role b7 i.Dtroaacicg •CCXllil&ercialim• '!Mt rather that i ~ t.aould 

incre&f.e i.te etrengtil and suthorit7 b7 demon~trating it9 lmovledp of wrld condi.

tiona and i ~ capability of dealing vi th the challenge. 

A most important phase in ~e development of any uport oriented enter

prise ia the initial contact on the selected ~et because good, or bad, reputa

tiona are often attached to the comae:-cial or tradi?J6 houses. 

Roat Trade Directories of' intercati~nal standing have editiJna td::ic± 

cover the activities of particular ~~ets and these a:e worth consulting because 

they us:ially list the lmporter/..\ge:it, or t.l::.e ~..anufacti.rer, by its principal act::i.Vit;;. 

Bovever, this is cot al.-a,;-s ~he case, so it is adVisable, vten possible, ~ &,t:prcaci. 

those importers or :iicu!"act'.4rers 111 th well la:o~ and declared interest i.!l the i=.;:or-: 

of specific projucts (see .lm:!.ex~ xi). 

It is obVious th.s.t ti:e tett;r tb.e relationship is vi th a speci!ic iJlaricet, 

the more valuable and accurate vill be the :.nfo:'!latioc available. ~s is especially 

eo vheo related to rav~terial prices, vr.::.cll on tee user lllL.~et are so;net~es 

cal:ulated iD ter.ns of what the cliec~ is prepced to pay rather t!wi oo the a:::unt 

the uporter in the producing Cou:.tr; stould b-: getting. 

The prices the enc-users a:e ::=e:;:a.:-ied :o pa7 !or bota:acal rav mate:-ials 

are generally dete:--ined b7· tile value of tee botani::.al iD the ti.D.iaeed prcduct. 

Once the sales (tra1e) price of tha !ir.is.l::.ec product is deterz.ined, the value of 

the rav material component car. be estil:.a!e:: a.cd, as tt.::.s :.e ueual.17 the price to 

be paid to the :importer, the acti;L. rav ~at..,rial CC"ftt in the Country o! production 

ie arrived at by sut:tracting the var1c~s Gane.ling cilar(es such u trade margins, 

ezport tuea, banrlliog aiid port charges, !reisht etc. The i.Dd.dmce of trei&bt 

cbarrH in rela'd.oD to bulk often meca that bulky botanical• are compre•eed 

ud Mled ~e>eTer poHible. 

./. 



The eaTing by COillpression technique• can be u ncb aa 6($, 80llletaee 

110re. illustrating t:.e fact that packa&ina can be a serious matter. 

It must also be remembered that rav material prices are &lac ieter:n.:.nei by 

aarket forces and pre.:surea, ai.Dce the final product mat be comercia.lly viable. 

To 8DS1l"e this, Btabili ty of price and COllti.nui 1if of spply llU..8t be maintained. 

'lhe ef!crt ia vell worth ••kj ng and. if auatai..Ded, the reaul ta are revardi::ig 

especially in ter.zis of the potential for ajl'O-i.M:istr..al develcp:aent. 

c) Selected prociucts. 

At present the activity of the fISTR i• pr...uril7 the deve:opment o! 

pbamaceuticals and, after standardisation. the ~-c>QCtion of the local use o! 

certain indigenous dnlgs or :11edication. 

At this pain-: it ia necessary to make q:li te clear 1,!t::;.t quality s;;ecifi

catioc.s f~r medicinal plants and their derivati-.res a:-e vell defineci in ~e var.:.o\!S 

phar.aacor;oeiae a:id ca!::.onal !or-..ul.ary ataneards esta'tlished .:..n most co~t:-!.es. 

!n C4--:>;e a:~~e, ~ere are at least l~ <ii!"!erent F!!ar.ziacop~eia !:ieices 

used. so vorld-~=.e, t::e exall6i.r.:i:>€ todies of ~r::-ta::.:e 'JJA] ve!.l be in excess o! 

thirty. 

.lt the :.01ter:t, al thcug!l efforts are being :a::e to1"-a:~ uni!ica:ion, a 

general sta:lc!a::-:! s.:.:::i:l1 does not exist so it is uvisable to co:..sul t the di!"fe:-e!l:. 

Pbar.11ac::poeia !nC.::..ces ~ ~aticc.al .Fo:r:wlariea \:e!'ore sam;:les are ~:-e?areci a:::i 

subm.i tted a:id, to re:e:'te:- tha~ in !11.SllJ cases the pi:a:-.-a.ceu-:i::al co::yaz:ies t.U.~ 

use pla:.ta and p:a::.-: e:s:-::-a~ts lay dew tbeir oc. ~,:eci!'icaticns. l'his am else 

apply to the isS'.le o! pt.:;tosani tar/ certi!icates ceccse most industrialiEed 

countries. thrc:.;g:. their official sm:.:i. taticD a~~ r~uinments, i.::aist t!::.at 

a prod:lct be cle.:..re~ o! :i:.:.cro-crpnis contuil:aton be!:>re it ia allowed into tt.e 

count:-y. Sta:d.a.rd.isation, t.bere!'ore, el:ould be ~!? subject or crosa-~ec:Cng 
before being established. 

'1'be need for •tand&rdiaation al.o appliea to ar.7 o! the aedic:i.aal and 

aroaatic pla:lte a:d the product• vhicb aiib~ be predueed therefrom. U tol!ovs 

./. 
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that vhere api:licable, standards aust be cased en satis!actery results eDtained 

in tenas er animal te::d.col•a, Dielogi.cal assa_r and relevant clinical trials. 

Gas Liquid <llremategrapl\Y (GLC) aDd Infra-Red Spectruetr,y {IR) are 

in co.mnen use tor quaJ..ity assay on most of the world markets. Where the research 

prilllarily cencerns druas requirin& phannacological de"Velopnent, it iJS necessary 

te confirm the biological activity. Fer certain ~trial products er knevn 

pharmacelegical activity and alread;y established as drup, instromnt.atien helps 

in the developaent et techml.917. 

In tenDS et the TISTR and vorld-wi.de markets, it is important te 

establish controllable standards for Garlic Natura, Plygesal, Senna an:l Senna 

extracts as well as fer Li.me oil er aey ether essential eil under enmjne.tien. 

Within the t"ruleverlc er the present developnent programme, tnrtller 

attentien should De paid te t.be cultivation and treabnent er Turmeric, Curcnne 

lenga lL,} which bas a read;y market as a component in mest curries out is alse 

ef special interest a.s a natural colouring material. The present.a.ti.ea. art.er 

curi.ne, either as the tradi tienal "fineer• er as tlx essentia1 •il er resimid, 

is usual.:q influenced tJ;y tbe requirements et the Duyer. The Technol.ea is well 

known and the market has Deen well surveyed by the Tropical De'ftlopiient Research 

Institute {TDRI) er Lemen (u.L), formfllrlJ° Jcmw as the Tropical Preducta 

Institute (TPI), 

Am•ne the Essential .US discussed were the• under imestipti•n at 

the Q:ant;ut Fan (abaut 1S te 20 rai), wlf C,nanp ederat.a, Rea d•11•scena 

and ttrucea ••rigima and tbJae ~ et turther •uwirwtie~ chie~ due to 

tawurable market coadi ti.em. Tbeae an: Liae eil (Cl tm gurant.itelia), 

Patchoul.i eil lPemy.pen Cfb11p) and VetiTer (VetiTerria zizani•idea). In 

terms et detinitien and qualit;r, the standarda put eut tJ7 the Hritiah Standard.a 

Institution and the Essential Oil Asseciati•D (EOl) er t.ht U.S.A. cever the 

normal requiremeuta, 

The discuaaiena tJ:iat. haft taken place at .. l:Je TISTR h&Te Deen vide

rancinl and ban ~luded tbe cultivations in Clmltuk and l.'bi&Jll Rai u vell 

u the develepMnt et -re extensive tritl ta.naa. The TISTR U aotiT•ll' plll'

suin1 & pelicy et air--indU8trial developent which could ce~ benefit 

turtber rr.. !eU.v-up procedures inatJ.tuted, it requested, bJ' UNIDO. 
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IV. 

The itemised recemmendations that foU.v are the result et discussiens 

held prir.ari]3 at the TISTR, with Mrs. Sa.sitborn Wil;itl'WAT, Directer et the 

Phaniaeeuticals and Natural Preducts Besearch Departaent, in consultation with 

Mr. Visha TUN'lliiAC.11A.ISAKUL, Act.in& Head et the ~ca1 Techm.-EceDDlli.cs 

sectien er the Economic En.luation Group. Included in the disr.assiens at a 

later stage vas Mr. AmJVat WOt«iWAN, MarJa&in& Directer er the Natural. Preducts 

Indus tey C.. Ltd. 

1. 

truaeworlc er the existing Ecor»mic E'ftlw.tien Greup. 

2. The MR Opere.tien te be beaded by Mr. Visba Tunvi.racbaisalrul and 

havil:Jc access te all the pro!essiena]j .a and services (Economists, 

Technicians as well as Typists) ava:Wlble te the EEG. 

J. .ill product infonnation, !act sheets and premetienal •terial, 

includinc press releases, te De cellat.ed by the MR Operati•n 

and sui taoly indexed !er ~ reference. 

4. Sett.in& up er the mechanism fer tbe wide cliss-.:i.natien e! 

i.D.torm. ti.en, i.Dcl.udinc technical bUlletina, !act sheeta and 

pneral •rket SUM9)'S• U veil U indicatift price l.nels. 

S. S•tt:UI& up •! all cerrespond.ence and c1•mricatiens vith Acenta 
er .tfrekers, EllpOrters er lllperten, either ill Tbdland er 9ftl'-

seas. 

6. Eat&bliahinc liDb "1th the lar19r and Dettcl'-k:mw InterDAU.Dlll 

Orpnisatiem deal.inc in er cnving r&11 •terial•. 

7. Settinc up the record-keepiac and t.llinc SJS"teu related thlrete. 

8. The Hgdl t! Dewtaeng. er their .A.ppeintee• te De iD reeul&r 

interwal ctntact ter the cenduct et dq-te-da7 ousimH. 

./. 
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9. Dr'rER-DEPARTMEITAL fl'.EETitliS 

A. FereJ Meet.inc should take place ence a •nth (•re etten it 

circuast.acea reauire it) te car17 eut a •pest.-.Drtea• en past 

activity and te plan ahead fer an,y premti.onal pregramae. 

10. The HR Operatien te stimulate technical investi.p.tien vhen 

necessaty, based en the •teed-Dack• ebtained tr.a the demestic 

&Del foreip markets. 

11. Te advise the PNPRD et &l\Y chaneea in i:;ad:aging and/ or 

presentation prompted Dy changes in legislation er required ~ 

changing market conditions. 

12. Te assist the Direct.er ef the PliFRD in up-datin& Quality C.ntrel 

rsy passing en imledi.a tel,y aJ\Y' info?Wl ti.on ebtai.ned t'l-ea tille

to-time en the ~tter. 

1). UBDP/uNIDO te ellUline the pessiole use ef t.be Stuciy Teur <Amr.enent 

te facilitate contacts oetween the Bead er the HR Operatien and 

the main Centres er purcmse. 

14. lJM>P/U:NIDO/TISTR te envi.uge a Budaet CemJ;enent. te assist in 

sett.:iJ:lg up the required deTehpaent pngnme. 
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MISSION PR~.ME 

JV.NE 1.), 1985. : 10,00 hrs Arrive l:faDgkok. 

JURE 14 

JUNE 17 

JUNE 18 

JUN£ 19 

JUNE 20 

JUNE 21 

JUJIE 22/23 

JUME 2/J25 

Met at Aill>Ort by l'lrs • .:>asithorn WASUWrlT. 

Introduction to TISTR, preliminary discussions, 

settlinc in. 

UNDP and report to SIDFA. lUNIDO). 

TJSTll - aeet Dr. Subtborn TAllillAITARD. 

P.M. tl.:>""TR - begin detailed vork on progra11119. 

A.M. 

P.M. 

07.JO 

08.)0 

P.M. 

lSat.-S~) 

2 dq• 

T~""TR - visit to Medicinal Plant Market. and 

Drug Storea. Wholesale and Retail. 

Plan vi.ai t to CJantuk. 

All day vi.sit to Chantuk, in Parkchong, Nakornrajasima, 

N.E. to e:mmine Senna, Cananga edorata, Cluysenthemum 
aorefolim. 

ny to Chiang Mai : Visit developaent farm duriJll 

A .M. Viait Tea packi.Dg factory for discmsions and 

collat>oration with TISTR. Baaing Tea Co. Ltd. 

Overni.eht stay in Chiang Mai 

ny to Qiiang Bai : visit to production tactoey or 
Garlic mtura. 

~ back to Chiang Mai, then be.ct to Hanekok. 

TlSTR - All dq discussioas vi th Em on product. 

CMti.Dg and •rketin&. 

Onrnicht train to Haat Ip, then by road te Sonlkla 
to asaeas possibilities ot Ipomoea pes-caprae (L.) 

en sea-shore. P.M. on by road to PHUKET.(TIL late P.M.) 

llrplore clitterent bq• te locate Ipemoea. Visit to 

llar1ne td.oloe;y Research C.ntre. C.llect lar• ample 

et Ipcmoea. Visit to AIJ"i,cultural Research C.ntre. 

117 back to Sanpok, late P.M. OD 25th. 



JUI! 26 - 28 

JULY 1 te .s 

JULI 6, 1985. I 

TISTR 

- 20 -

TISTR. Smmin&"-up or intonaation pined durin& 

the ri.sits, discussinc arketi.n& ccapomnt and 

eYent.ual oomaercialisation. Viaita te interested 

parties and )l;()•a. Preparation or report. 

P.M. en 28$h : Draft report sul:lmi.tted to PNPRD 

and te EEG and agreed atter turther discussion. 

Typing or Report and preparation .r the rele'ftDt. 

Anneus. Purtber discussions vith .:i01s and n..nal 

nsits. 

21.20 hrs· Scheduled departure by .till 0)2 tor Lomon B-R. 
End er Mission. 
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LIST OF RARTICIPANTS 

TffflILl..ND IN.5TITUTE OF St;.1£!4'1Flt; 
AltlD TE\.H.M>LOGllAL RESF.ARCll l TISTR) 

Dr. Smith ~1. 

Dr. Yenchai Li.l&VA.lllllf 

Mrs. Suit.horn W&SUWlT, MSc., !tic. 

Dr. Ji t SRIWUtlWIT 

Mrs. Sachee PIIAPOllGSE 

Mr. Visha TUNVIB&CHAlSAK\JL 

Dr. Swithorn TA.NI:llAIAJID 

omi.;g OF THE taROOTIC..S WNTROL ~ l 01tus). 

P•lice Maj.-Gen. Cha:valit YODU.Nl 

THU RESE&Rai ~ITlfrE 01 HWiMACOGHOOI 
UND&ll THE ROllL Sc..H&tE lTRIPUBS), 

Mr. .Adul SRITHEP 

lu TEUDIIC.U. SERYlt,;ES 

Dr. aa..l. JJ.KIDHA lW.rld !Uk) 

IJtrER-WullTRI CbTRE POR CIW. HEALTH 
lin c•llatioration vith WHO) 

Ma. Tupin SO.NGPAI.Slll, om., MPH. ,K5c. 

IWtlJIG TF.l CO, LTD., <?J1 epg Mt,i .. 

ASPHALT eM CONlll&TE W0RJG CO, LTD. 

Annon iii, 

: Deputy Cie"Verner II 

: Director, lbarmaceut.:i.cal.s and 
llatural Predu:ts Research Dpt. 

: Direcwr, CJemical Industry 
Department, 

: Acting Direcwr, Techno
Ecenamics DiTisi•n. 

: Acting Head, A~cal 
Techn~Econmics. 

: Direcwr lRetired), Sivi.raj 
Hospital, Adnser en 
Q.inical Evaluation. 

: Secretary-Ge~ral, llQj, 

: Di.rectar. 

s Seni.er Dental Otticer, 

s MaMif nc Direct.r, Pre•ident 
Tea Preclucer Ass•ciatien, 
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N.lTl&J, PflODUCl'S D.'DlJS'Ill CO, LTD, 

ftr, !.nuwat WO!«IWil 
1 ManaP-nc Director. 

umED llil'IO!S DEVELODtDtl' PROGlW1ME I __ 
UllITED llTI()ff) l:NDlJSTRliL DEVEL08'1EN'r CllGABIZATIOM 

Mr. Moba•ed .£., SIDDIQUI 
1 Senior Industrial Develoi-ent 

Field Adviser. 

Other Orpni.sati.ons (IGO) 

B~Jl HENG QiAB TRADIBG : Mr. Pruit ARICXAHU.OIA, I-tanager. 

: Mr;. Vitool SIRASUnTIRA.T, Manager, 
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Annexe h·. 

COST PROFILE 

Gar! ic na tura 

10 ZO JO 40 

AT 7042 .2 7 

--~~~ ...... ~~-..----~~.,...---4~-----~~~·~~~--i'--~ z , ooo , ooo , ooo a , ooo 9 ; ,, 10, ooo GC11'Ptft' 

(ICGS.) 

BRAKE-EVEN CHART FOR A GARLIC NATURA PLANT, BASED ON ANNUAL 

PRODUC'rION OF 9,600 KILOGRAMMES OF GARLIC NATURA. 
Comment : 

Cost of garli~ average for all reason J55 per kg. 

Yield of garlic Natura 1 kg. from 12.5 kgs. of garlic 

Cost per unit (capsule) with foil-pack 1.34 Baht 

Weight of garlic natura in one unit (capsule) 0.4 gm. 



1. Cost of raw material 

2. Yield of plai oil 

3. Wages : 

4. Utilities : 

5. Cost of plai-oil 

6. Plygesal : 

7. Cost of plygesal 

- 25 - Annexe v. 

COST PROFILE 

Plygesal 

7 Baht/ltg. at seasonal price 

1 kg. from Zingiber Cassun:unar 118.75 kgs. 

269.66 Baht/liter of plai-oil 

95.34 Baht/liter of plai-oil 

1.109.5 Baht/liter 

1 unit of plygesal co~tains 14 grams cf 
plai-oil 

1 unit (30 gm.) --+ 9.9304 Baht 
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COST PROFILE 

PAPAIN (Carica papay~} 
60 7. 80 't 

' Total sales 

Annexe vi 

100 7. 

8 To cover total 
costs at 4,231.02kg 
or 35.26 % a~nual 
production cost 

6 

4 

Output ( 1,000 kgs) 

Break-even chart for a papa in. plant based on annual production of 
12,C00 kilograms of papain. 

Comment: 
Cost of fruit 
Yield in latex 

Tapping cost ( 

on open market from 8 0.50-3.50 per kg 
on fruit wejght of 1.5 kg - S gm 
l kg latex requires 200fruits (300 kg) 
5kg per man-day (8 hrs1 costs 8 66 per day) 8 13.2 kg 
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COST PROFILE 

Basil oil 

(Ociuum basilicum) 

1. Cost of raw material (basil leaves) 2-4 Baht/kg. 

2. Yield of basil oil 1 kg. per 333.33 kgs. of Basil 

3. Wages 84 Baht per kg. 

4. Utilities 66.67 Baht/kg. 

5. Cost of Basil oil depend on cost of raw material. 

(1) cost of Basil at 2 Baht--. 1.134 Baht/kg. 

(2) cost of Basil at 3 Baht ~ 1.467 .33 Baht/kg. 

(3) cost of Basil at 4 Baht ---+ l.S00.6b Baht/kg. 

Annexe vii. 
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Annexe viii. 

COST PROFILE 

Senna Tea Bag 

Comment 

1. Cost of Senna J:!Od (dry) ___,. 30 Baht/kg. 

2. Labor Cost 0.00016 •tbag 

3. Utilities 0.0029 .. 
4. De2rec ia t ion 0.00002 .. 
5. Packaging 0.198 .. 
6. Cost of Senna tea bag 0.21086 .. 
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LIST OF PRODUCTS UNDER DEVELOPMENT 

1. Garlic Natura Capsule, water-soluble garlic extract in powder 

form. 

2. Plygesal, anti-inflammatory cream from Phlai, Zingiber cassu111Jnar Roxb. 

3. Antibacterial cream from Alpinia galanga Swartz. 

4. Antifungal cream from Alpinia galanga Swartz. 

5. Laxative drug from Senna, Cassia angustifolia Vah •• 

6. Protincture of Ginger from Zingiber officinale Rose. 

1. Papain from Papaya, Carica papaya Linn. 

8. Vitamin E, and oryzanol from rice bran waste. 

9. Basil oil from Oci111.1m basilicum Linn. 

10. Extract from Rauwolfia serpentina Benth., concentrated biological 

11. Stevioside from Stevia rebaudiana Bertoni. 
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LIST OF PRODUCTS SUPPORTED BY PUBLICATIONS 

A PRELIMINARY STUDY OF PAPAIN PRODUCTION IN 'l'HAILAND 

PILL CAPSULES PRODUCT FROM LOCAL MATERIAL. FROM GELATIN 

HEW ANTIDYSENTERIC FROM AH OLD '!'HAI DRUG PLANT. BRUCFA AMARISSIMA 

CAFFEINE FROM TFA WASTE 

RAUWO!.FIA SEllPENTINA 

UTILIZATION OF SENNA LFAVES - AN AGRICULTURAL WASTE IN THE PRODUCTION 
OF LAXATIVE DRUG 

THE MEDICINAL VALUE OF PHAICBUNG'l'HA-LE (IPOMOCA PES-CAPRAE) 

MASMINUM SUMBAC OIL FOB. PERFUME 

CONCENTRATED GARLIC EXTRACT DEVELOPMENT 

GARLIC NATURA (CLINICAL STUDY ON EFFICACY) 

THE USE OF IPOMOEA PES-CAPRAE CRF.AM IN THE TRFATMENT OF SKIN 
INFLAMMATION CAUSED BY THE JELLY-FISH 

THE STUDY ON THE SPERMICIDAL EFFECT OF NAM MAN PBLAI. ZINGIBER 
CASSUMUNAll ROXB 

PRELIMINARY STUDY ON THE USE OF 'PLI' CRF.AM 



GEB1'Wft : 

- 31 -

Dlll .AG., Stati.ouatn.w '9&, 9000 St. Gallen 

CIBA.-GEIGI &G., ll7beckstraaae 141, 
1000 Bleel. 

llIGBOS, Gmo•..,....,,.f"tehmd 141, 
IJ.-.atatraaae 152, 80'1 Zlrich 

SIEGF!UID .lG., Untere Brlbl.etraaae, 
1SOO 1.o!ingen 

SOPLEX:O Sl., 19 :rue du ibl)ne, 13>4 Gene• 

ZIJI& Sl., 1260 boA 

Dr. M&D&US a: CO., Osterheimer Stn.sae 198, 
5000 Q>lope 91 

llTEBDBO\aS <hbEI, Aachenerstrasse 197, 
5000 Q>logee 41 

J'oh. Gottfr. SClibiTE cl:CO., Bornstrasse 16/17, 
2800 Bream 1 

OOEEUN:;ER M.L>.c~ ~bli, Sandhoferstra53e 112-132, 
6eOO l'..annheim 

u.u.~ros MA.:~ra-;:r~ Gmba, Sandhoferstrasse 176, 
6800 JWmheill 31 

llLI-CE7.IE AG., Rans Boek.ler .Ulee 3>, 
3000 Banno•e.r 

janeze zi. 

laporter/Processor 

ProcesEor/ 
llamltacturer 

Cb•jnetore/ova 
iaportinc/Procesai.Dg 

laporter/Processor 

Iaporter 

llmm!acturer 

Processor 

Iaporter/4ez:t 

I.clporte:-/ !.&en-: 

Process;,:-/ 
(ca-a.in) • r 

Processo:-

!JllIDD (I?!GOOJI: ~LL.UM ll:;SOM & SON LTD., Ri tc.biD/ Berta SG5 lLJ 

GI.AX() Latoratories Ltd., Creentord Boad, Green!ord 
Jtiddlesu UB6 ORE 

Processor 

Processo: 

PRANCE : 

The OOCTS COMFC.'Y, ':!ba:aea Boad, Notti.ngba 192 3li 

~MOUNT (Int.?""'-&tional) LTD., 24/2B London Boad, 
V•blg, Mddlesa 1U9 7RD 

Ets.JURSEI.W.ISI 0' IKPOR'UTIOI, 17 rue llirH, 
13003 lilaneillea 

.... t'\l""C!'T't3'!'... ~· "'L'" ~ ... ,."- p:) ... ,. • T ~, J..1 """'~J.~:, ~•V ~-.,_.., .. .:. • •9.&PJ'.&.1.ww, 

Jlj ~ dll Moulin-de-Cqe, 92 C«merilliers 

UBOBA'l'OIU I?ftCS'l'IUIL DB BIOLOGII, 
4 bi• 1•• .Uaandre ~. 95 Soin-~oa1aormez 

Procesao: 

Processor 

Processor 
{papaill) 

s:>Cim UPID.l.SE, u N• dH Coate .... , 
59ll3 Seeli.a Processor/pap~ 

RCtrSS!L 'JCI...U', 35 Bd. dee In'Y&lidee, 
75007 ?ar..a 

. ' . 
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OlllTED ST.l~ : S.B. PllIC:S a CO •• 1050 Vall Street V•t. 
Lfndburat, 1.1 rn 

Bl'IEliil.Y .lLLIED PBOOOC'l'S, 24002 Pnmton ATe., 
Barbor City, <:£ 9("'/10 

LEDBBLB X.boratories, Dinaion of 
.&aeriCaD ey.na.ud eo .• v.e. B.T 0'1470 

IUl3 CO&PORATIOI. 9500 Railroad Aw., 
lortb Bergn, 11 '11047 

VJETB X.boratoriee, P.O.Box 8299, 
Pbiladelpbia, PA 19101 

: DRUG TRADING CO. LTD., 15 Ontario St..-eet, 
Toronto OB ll5ii ll4 

J.!ICA L&BORAmBIES. 111 Co!Ualmera Dri•e. 
Whitby 01, Lll 52'; 

'Die PUBOOE ftZDERI~ <X>. (Canada) Ltd., 
123 &mrise .lYe. • Toronto 01 1141 .AG 

BINC PHAB.¥.ACEDTIC.AL 00. Ltd., 33 Dos!!ocho 2-cb<>De, 
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For Per!u::nerr, Flavcur and Cos:setic products, er.ieciallz essential oils, es!~cces. 
concretes, acsolues anc va:xes. 
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