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• 
The project Dr/lfEP./"1/n't~ "PrnceR~in~ ~r HPdir.innl flAnta Culti•~led 

and C.,Urr.ted in N~Pll" ab1rtflld fu~1ctioninr. fro• 10 OctohPr 1CJll .. =1nd ia 

echMaled to tP.111in"b hy end .lena:try 19"R. 

D••elopmental nnd 1-..diatte IJl>jPcthP.!t h11•P. bePn 1111cc,.uful1:- nchieY..t. 

With the eet .. bliah~nt ~r n nuit:ttiJP. proc~n.~inY. f:tcilit7. i•rnrt nf •P.dicin..,l 

u .... such eR li'111id Hlr1tcla of br.ll:td«tnnn :itnd YnSAk" h• stnrllf!d. Thf"RP. 11rP. 

nnv reV-Qlarly produced nnd anppli~ to RUL. "enthol "nd r~t1cta frnm •int 

oil hll•e been deYeloped 11R Rn illpOrt 1111hltitulion itt!llS. 

ExportR '""rniQf!!S h,•e increiital!d Riftnific,.ntl)· frn11 WCRR. 1.19,.~ in 

1-J'Ut-85 to NCR11. 6,l'o2,686 durin1t 19R6-R?. Prod•1r.tion 1tnd 1P1le11 ha•e heen 

i· ·.~asin11t bJ 1thout 100 pPr~Pnt PYer7 y~r 11inet" 1~1Ut-f\5.· Pr·oduclion 11nd 

eales tar~et for 1q,1-~ hawe b .. en fised at ffCRe. 1~ •illion. 

A Centl'Sll Procesain,. f11cilit7 c·.,.priRinR of purchll~@. irmt:tll,.tion and 

comt1iaRionlnr of ef1UiJ'lll~nt toW1thPr with tntinPd atnff h~a been eRt,.bliahed. 

With th@ tr•inin~ of t~hnic111·~tnff ir. Y:trioun 11r.rec•a ~f nrocP.Rninr. ""d 

qmalit7 ·control. it is now roani Hr to produce Rl!tnthrd f1U1tli t7 rroducta 

aec~ptAble in forei~ m:trkftt. 

A ...,.11 well t!f!Ui~r~d 11tl'ior1ttor1 ~nd v~rkshor hAn been aet MP• rhin 

hits .... .,de RPJ'CJ, 11elf 1mffieif'nt in 1n11tl;y11ie nnd 'lU1tlit7 control 111nd upber 

Rnd prnrer funr.tionin~ or rrnJect equip!ltf'nt. F~ refrrenr~ bonk" were AlRn 

pureh"~ .. d fnr d~1 tn d,y aae. 

f.xperte of the Project Wt•e 11reei1tl •ttention tn trl'lin rer11onnel of 

HrPCL in P''rcha11e <rrocure111~nt). rroce11Rin~, ~u.,lit1 control. {"'Ckinr., 

accnnnts, pl1tnnin'- •nd ""1rk•ti.,,,. &irht pernons rec,.iYP.d tr~ininr, 1tbrnnd in 

nrious discirlf ne11. Mnm.,e1Hrit 111ntn for Hl'l'CL .,,.n de.P.lop,.d. 

Out of atx outputs, all except thP 11ixth (report on exJ>f'nded ~cti•ities 

or HFPCL) hn•• 1'Hn co•plehd. The 11ixth 011t1n1t will al11n aw co•plet..d before 

teniMtton "'' the l'rojttct. 

HPFCI. brnke Hen durin'9 1'1Rt;.~6 '"'d is ttirrrctttd to 11r1kft " """11 J'J'O, i' 

durtn, 19~~7 which hn11 pro••~ •conn•lc •i~hil'tJ of ~ueh" ••nture in nernl. 



RecOlllilendat~ 

now tlutt n veil equipJ'Pd centr~l pror.@ftsinr r,cilil1 hits been vell 

eetab\inh~ "ith the help Of the rrnj~ct, it 15 "i~l'.'~?t!'L~T:: t~ -=.uoo&·>! !d."\t~ 

thP. benefits throurh out ln~ n~tion. A fev points Are list~~ ftG reco,..Pn

~tion: 

1. Strengthen the or~nis3tion RBl'@Cta of the cOl'lp.n7 Tie A •ia 

Pla~inr.. Coeti•• Frocurewnt of qualit1 raw l"llterial. l'roceuiny. 

Qualit7 control ~r finighed product 'lnd .,.beeQuent a:tle Qf 

_the products. 

2. In consideration or the aho•e aapt!Cla, llArketin« will rlay • keJ role. 

It ha11 been pos!'>ihle to sttll· prnd•JCtR in forei~ .... rkPts ""1erp q•Mlit1. 

price nnd ti~lJ eurrt1 nr~ the Btin con~idf'rntinne. It vill be 

neceeaa.-,. tn !Ul•~ some publicity pro,..-~r.ne rP.r,:trding ~nn•entinnal 

rrnducts s•1ch 118 PalMrnu. Citrnnelln, J.f"!llOnr'r"l'Ul, JAp-neRe •int 

oU & 9 V:tleriRn rP.ainoid And nPw fotrnrlur'P.d prnd••r.tR like lrP.e 

.,as reninnitl stnd RhAnlute. 8nr""ldh11 kokiJ"' ,,n, Juni!ter )f'nf ohs, 

Winterrreen, A_bies !rectn~il~~-n~ct Nhnd~ndP.ndron oils. 

,_ In the r.roup of rro:lncta fro• •~dicinnl r1:mtn, l>fo~rf'tiin And Br.lla

d~nlu.I Concent.rnt .. ~ P.Xtr~ct. ~P.•111 tn hAY• rntP.ntiAl lll'tr~et. Sidr ~, 

aide product" fro• Chtr~Hn, Rhul-rtrh, Pndnphyllu"' (if corrr.ct rnw 

Mt•ri"l itt loe11t~d) fthould t>r. lll'lrkt!t f!Y,lunt.P.d. 

x.nthotmr:in rr~ductinn h,,. to he cnnr.id•red if ~eraculeum cnndicnna 

,..,.iJ,..hiUty i~ lltafturrd. Ot.t1,.rwiri .. , cnl t hr"t.i'ln ,,f !!!!'i 1111ju.! nhnuld 

~ retri .. d "" it11 e11lth11tion in lndi" hnn n11t J"'Rrd ""1 rrnM~ 
~ith devrlnr--d lllf!thod nf hrtr• .. "ttn~. 

b) Br1:t11rfttn thfl! n~e nf !-Tnd11ctf9 .. .,nrr.h•1l1 fr,,111 11rn•tle pt..nt".; 

" few nf thf'll ,,..,.r., ·1~r. Vo"k on f PY it...,, h:"' nlrftnd7 he~n dt'ne 
I 

111nd ~ff o:-h for """' it,..,. ""ct i nt rnit'r i .,,, , in ""rtf! t ""'Jll l ct hf' 

cnnttm••d .... r"r thft ,,ut~nneft ~i••n. 

5. ,,.,.. ,.,...,. unttrr ffJ•fCL in t ner"""tn'- bft•ld .. 11 r.u It. h,. t inn b1 a111111J 

l"nd holdM"" unr',t;· nten"ton. A f fttl t tfltM wtt~r ,..,,.,rf!shct ( •idf! 
I 

Report of BA\dc• Gvl1ti, R April 1qA5, p l4). 1 Tag•t!! !!.!?!~~ wt;1 
htt 11nothftr J'i('tP.nti1tl Hftlll for cnltfrntinn 1tnrt: rrn~tt,.Ainr.. Thi" 
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itet1 should fit well undPr ... t .. nsion in T~rni nrP.n; th~ crnr 

beirt« vintPr R~RUAl W"'tuld l~~?e th• Rrl!ll frPe for P"dd' cultiw,.ti~n 

88 A RPCOnd crop. 

6. Dari ntt thf! 1 ... o;• t;hre .. ~P"lrR, ..... 1 .... or Hrl'f!J. Rr .. dn•ahl in~ ·•~ry 

1e11r. Hov••er, owr.rhr"lrlR h."\Ye nl:ott in'"r .. np;...t ..tlich noeMI be c=tre

full~ ch•cke-J 80 :tR to rl!llp hP.nefits out of incrP.ns~ production 

and ale. 

7. urra~ h.'lS 1u11hitiou~ thourh rl":t Hr.tic rr~r:rn!me or VOi k v•1io:h vil l 

nf'ed teahnic:tl ""d sml'! ettui r-r.nt 1n1rpc>rt nf UtlDI' vhir.h off Pred 

such nrport P.,rl iP.r. _ Tvn "!'Peets 11re recOl'l!llP.nded: 

i) 11ae C~nsulhnt should Yhd t. the lll'J'Cl. at re,nlnr intrrY:Jl 

Of Bhf>Ut ~ 111etnthn f~r A rP.r;t)d Of ~-' Vf!f!kS ft8 lhP. RP.Pd l-e. 

This vill heir in en~urinr. r.-nYlll nf .bnlllflnP.eks of technirnl 

n,.turP. 111nd "'m;•1rinr the i111rle111ent1'~ion nf i..et'hnolnr,..Y trAnsferred 

." RI !'10 ,..,,u ...... util iMlion or prn_i.-r.t P.fl•Ji p111~nt. 

ti) 'l'h~re in ., ne,.d fnr ,. fnJlow-11r •ief'ion ,.i lher by for111Ul11li ntt 

,. "'"" !'?"'>.1"!ct. nr ex•tt•.,tinr, th11> rxintintr pro.iPr.t vi th indic.,tion 

of nP.Pdn for technic'll -.nd Pfl"j pnrnt a••rJ"'rl. 

Jn nutshell, eY.f"'"!Rion ""d dP.welopnf't•• of the prenent nro,.rnname 

is ,. CnntinUOIJK prnCf!Rl'll!"R Which h1tYe f:Ot two di'Wenr.ions. n1e 

first tfi"l'•nninn is tn Ct-nt•m1P lhr rrnr:rnllltllf' int,.nniY .. J7 ( ;ncr.;"'l&;nt; 
. - ---------

vnlllme) ""d f!JrtPMiveJ7 ( ;ncrP•udn~ number) "" p,.r ~id:mc" r.tven 

d•1rin~ pro,1ect rPriod. The s•cond djllfmnion in to HJ""lftd .fir.Id 

neti•it7 .. nd dir .. rt the developn~nt tow,.rd~ totnlly n~w nr.p .. ct or 
the •PdieiMl plnnts. l'c hirhlifPht tt1rn• ""J'l~ct11, twn r.011~·1~nts 

Are •entionf!d "" fo\lnW11:· 

e) Production t>f rur,. p'17tn-chni,,.l~ frOfl hrrmt rftnnurc~a. 

b) rrorl11ction or dru,.-.. nn..t .. nt~d rro,.11r.tn frttffl 111 .. diriml pl11nt.. 

Thtt htt .. r wo••ld cnvttr ttrn "r.r-.r.ta "" taf!ntinn,.d ttl-<'YI!. 'rhir. 

vo11Jd n11ted eit.h,.r •11ti11ttttr,.l ttr t tl,t,.rnt inh•rn.,Unn.,l "~"illhtnce 
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latrOnction 

Nepal bJ •irtue of •~ried eli.-.tic cnnditions, ra111:inY, from alpine 

._dnv in the North and Sub-tropical forealR in thP. South vithin a span 

of 13()-2lt0 la~ h=la rich •eget•ble ki~Oll. Medicinal and arowatic planle 

are found provin« in et'lte of .. tare. their collection 11nd export provide 

regular inc.- to the inhabitants. It itt .u ... ted that about 8o spetiea 

of these pl~nte totellillft o•er 1000 tonnes are P.1f!"')rtf!d annaallJ contribu

tin« ower 2 percent of the foreirn exclunq~e e11rninr,t1 of the kinl'do•. 

Bia Majest1'• Go•~rrnN!nt of Neptl initiated R ~ D effnrte on 9t!Clicil'llll 

plants as fsr back aa 19'7 vith ex{'Pri~nt~\ cultiwation of exotics like 

Digitalis pvparea and indi~no~ pJ,.nta like AconitUll ..!!£!!• These df~rte 

vere further enhanced in 1961 vith the Mlllbliehtlent nf lhf' IJepart~nl .,r 
Rf!dicinal Flents for the rurpoae of fo.-..Jalion and jft~letaent~tion nf HHG 

policie11 on the cul~iw~tion. ~1Jller.tinn, procf!fl~inr. Rnd ttliliro11tion of both 

lledicinal 11nd Aro .. tic plan'ta. The Der11rt•,.nt hnR f•m.- R ., D inetit•1tion11. 

1. Ro7 .. 1 Drug Res~rch J,,.h-trntnr7. 

2. RnJl'l Rc•t'lni CAl 0..rtt"nR. 

~. l'ot•nie~l SnrYP.J ~nd Hr.rhPriu•. 

It. HP.rt..\ Far""'• 

AR It r•r.ult or wort:.., PDPI., r•1HiY"ti"n ttf P•llt1rlnnM, r7r•'-hru•, 

Cttron•lla. P111'11arn11.1J, .&.f'llt0natra11s, Ji.r11nNP. •int v"" Rh""" to t>e 11•1ccMRful 

erope for HtoJ!ftl. st.ul b1neo111rl7. toffo•·br VPrll! ....... t,, dfl!Y~Jor hehnol,,,.ifl!a 

for pr~ce118in~ of ••dir.i11'1l ~nd "ronntlc p),.ntR. 

JIMG Neptl _.,,t,.blil"h•d ffoy~l Drur11 J,t,.. in 1q7;> t" Mnuf"ctur-. 111loJMthic 

•edicinee. The ffpr11" rrodUCti"n "nd rrf>C:f!R"lnr. <"-O•J"'n1 lrilli t~fl waa .. t..bliahed 

fn 1~~? with thfl! .. in ohj•ctfyr,9 "" under: 

•• t,, enlJ f!Ct herhft fl'f'• n..turA\ l'ourc•I' fnr nport "" nnrh or 

11ftP.r pror.e11~tn~. 

•• to Clllth .. te '9nd JtfntlOte thfl! IM}P or •diclMl 11nl'.I "ro11111lic 

r1"nbt Crretctnr.t.,.) tn do••l'ttc find for•t1rn Mrkftt .. fnr UR•,.. 
th"'~rentir. 11r.•nt~. 

I 

~· to eftCf)Ur111t-,. ,, .. 11 f"rll"r" to c.mlth'lt .• Pdlr.in1tl """ "r"MtiC: 

!Jl'lnt11. 
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c. to .. ke the cnnntry llf'lf r.uffir.iPnt in thP field nf dru~~. 

MpecillllJ dru~ dPrh~ frnt9 phnt ROut·rP.~. 

d. to •Cf'luire .. nd C'>nRP.rYP f'>rf'iR!I Pxrh.111n,.,. ""'rnin11t"' both hJ 

PXllOrt and ns i•rort •mbstituli~n re!tl'ecl.iYP.)J. 

llaYing pro•ided the technir. .. 1 nnd finRnrinl 11r.siRt.111nce, UHDr, durin~ 

the third c:ount1"7 rr~vrn~. expeqt.P.d :be follnvin~ projP.cte: 

i. 11EPfl8/b09 - Fri!!!J7 Health Ser•icee 

Thi11 -!ti-bi-project 'limed 11t or~nhsh•~ thP. lof'i1ttice of 

drungn di•trit-ution both ayur•edic and allornthic for better 

aurrl:r in rur11l -sree11 .. t the -- ti•e trainintt l1>e11l henlth 

Arf! personnel in tht! 1tdllini1ttrntion af drllfl:8• 

ii. NEF/80/003 - Strengthening the Roznl Drug Re11ea_r~bor11tor1 

This proj@et "Stren~theninr, the Roy1"1 Dr'•lt R,.a,.11rc:h l.Abnr,..tory" 

v:.s executed b7 utUOO in ftfti.nci11tion vi th WHO. 

The Pr'>jeet which be,nn jn enrly 1982 V:.A .111illlf'd at dpyp)oping 

the R Ir D ce>11ponenta on •Pdicinal p\Ant.a with A Yif!w to lhdr 

industrh•l utilietttion. A pUot plnnt h•u; All!Sn hern rst11bli

Rhed for de•elopin~ rrocesRes on indu5lri~l sc~le. 

iii. DF/ffEP/79/rlJ? - CultiYation nf Medicinal and Arollllltic r1~nts 

executed bz FAO. 

The Project (19A3-19"6) ai•~d At culti•11tinn or •~diein1tl and 

arOMtie pl.11nts on th~ herbll fnr• of HrJ'CL 11nd to de•elOp c:ul li

•ation bJ lstr•~re undP.r exlenajon pro~r11•e. A rrnr.r11111111e of 

CUlth11tion foJlOWfrd bJ dt .. tt Jl"tion ,.f nrettMtic rl11nt11 is A}RO 

d1Jntt 11t "ite on the hPrtwtl '"'"' "' Hrt1<:1 •• 

h. IJP/NEP/'10/olti. - Processing of Medicinal l'l~.!,_C..!!!!J..!.'!!".d !I!!!! 
£.o.llected in Ne.E!!.• 
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The project, echedltlea to 11blrt on Ju\7 1, 19811 bACAlle operntional 

onlJ fl"09 10 October 19811 with th~ Arriw"1 nf the Production Technologist/ 

Chief TechnicAl Ad•ieer. The prnject hAd n t-t1rt~P.l proTision of USI 7/0,100. 

Later on the bad~et .as incre~R~ to USI l\lt~,100 (first re•isinn) rri .. rilJ 

due to the following: 

1. EstAblishing a routine al'IP.lJtical 

l~borator7. 

Tot:tl 

US Dollar• 

}0,000 

The rroject which -.a e~rliP.r l'llnction~d fnr ?. 7r.Rr~·.,..e ext~nd~d 

further t-1 nne lllOr'! Jfllrtr. Budr.Pt, d••e t., •u•cnnd rev;r.i""• c:.•P to 

USS 963,285 i.P. An increa~e of U~I 1~1,1~~ ov~r thP. fi~Pot re•i~i~n. 

The HHG Ht>r'll' s contri~ution in the J'?"Oj~ct w:.n f!Rtimt-rt •• t 

ltCRR. 5,RJO,OO'J (in kind). Thf! Jlrrct, eontrn11hd l-7 v:tJ of buildinr,a, 

services, elPCtricit7, ,. fP.v c~•JIO~P.ntn oi e11uirm~nt Ptr. 

The rrnjl!'et h.llB "chif!Yed itfl t?t-.1er.tiYP8, .both tht! dr.•f?!OpnPnt And 

t .. ediate, in Ample mP-Asure. 

Production in t!ae fRctor1 cov~rf?cl the follovi n~ "IRJ'PCls vis: 

if. trninin,, Of Rb•ff in prndnctiOR 'IR AlllO lrt ... nr·•\OJJ 1tnnl7ticnl 

work 11t ett,. "" " e,,nu nu,,ue 11nd on-r.,,hi~ ActhilJ. 

Tr~ining W't8 furth•r ,.u,..entP.d hJ f~Jlov"hip8 ~br~~d of ~•1-et~~ 

pereetnnP.lfl. 

•I 
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Objectl•es and Lo!ic of the Frojec~ 

Jn the mod~rn dll1 ph~r8'1~Puli~nl 9 fl~wour And fr11~r~nce in~ustriee. 

plant derhed J'l"oduct11 find exlPnflhe u~e. Jn .. ny CAR~ Mturnl product.; 

are still COR!lidP.red indinpensi~le in~pite of •d•ent of n~ntheticn. A 
lar~e nuaber of URefnl 1U?dicinal "nd •r,,...tic rt11nte occur in e~te of n-.ture 

in Nepal. Dt1e to diYPre• ~r-rorli"'8lic conditiollR ... n, rl,nts of ec~no•ic 

i•port1tnce nn be c•1lth11t...t. In •i~ nf thh1. it t11111 t.ut l"llunl th1tl • 

•enture of tllifl tyre c099rri&in~ nf r.ttlJect.ion. cultiYlltion And procPRSift« 

-la started. This tr'B ACCNlpl_ia!>..t by tta• settinr. •r nf the lier~ Production 

and trncesain,. eo.p..ny Li•itect i• th~ ytnr 19~. To heir settin~ up 11 C•ntrnl 

J'roce1111inr, F•cility on tfl!Chnie1tll7 Bcr.Jn41 '-sis A rroj1tet ... a A~nctiollf!d 1'y 

the UNDI'. executed 1'y UNIOO. This rrojP.ct DP/Nt."F/RO/O!tlt cn•e into force on 

• 

10 Octobrr 1<lftlt with the arri•al of thP Production Technoln~ist/\=hief Tech~icnl 

Achri,.P.r. 

• 

The project had following objecthes: 

A. De•elopment Obj~cti•ee 

B. 

i. To reduce the i•port of llN!~icinPR And hP.nee the outflow of 

forei~ currenc1 bJ production •nd collection in NepBl of 

•f!dicin-.1 rJ,ntfl ..mtch C~n bf! CU}liYlllP.d And proceRRPd within 

the country And"~ Ruhlitjlute i•portr; drur,A. 

ii. To fnere11a• the for~ir:n curreney_p~rnin'-" nr N.,.f""] ~1 cnlleeting. 

cu\tfy .. tin,r, prOCf'llftinll', nnd ~oortin~ of CO••CPntr:tt.Pff nf -both 

•f'diciMl 11nd ern9"lJC pl"nts • 

lmlediate ObJecti• .. 

i. Thct e11b1tlt•hiw.nt nf " rroef'n"'inl!' ff!eilit1 h• t"'thnnnd11 ""ff "' 
•illJ'l • ff ~J" f"'C>Cf'f'Rt n~ ~·•i ,.... .. ,.t, wf th •n nft,1,.rt..t ,, .. t" n~•rl 
J"";~r, pretr"""t""' nf llP1tieiMl hf'r~n f,,r ,.,,. fir,.t t.i111e in 

flctJ"'l. 

ti. p.,,,.,1,,rtng t.h~ "'"°"" Prn,.11r.tton """ l"rnr,.~11t "''~ c:""'',."' J.i111itf9d 

tntn ~" ct~onct11tte11Jl1 •iAltlct ..,,t,.rrriaP. 
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'llae Project .... eaYia.,ged to generate six outputs: 

0.tput llo. 1. 

A central facilit7 in K~t .... ndu for ~rncessing of plant ... trrial 

for rrodUClion Of dM1g8e ph."\rlMCt!'•tic111"e .. nd Al"Olllttil" rrndUClf; On 

a pilot sc:elP. 

Oatpgt Bo. 1. 

bustnll~tion of fi· ld rrncP.11Sil1f" ~·lir•~nt ( poRt-h"'""Rt 

preparl!ltion: dryi"'- ftnd 1111l•erinfr~) in ord•r tn f:u:Hitftlf' tr11um-

pnrt!ltion to IJath .. IUla. 

Oatpgt No. '· 

A l'"re of tr .. ined sl:tff t" nr,.r·nt,. :md "'"int11in t.he CPntr:"1 

l"roet!RRin,. f,.CiJ it7 And a 1111tiC>Ml ('0"9rP.tPnr."' in tfae p•·od11ct_inn nf 

PiPtJ"1111tC~UtieAlR and 11)\ied rrndUC~8 frn• rl"ntR. 

Ou_tput No. It. 

An np•ri,.ncl!'d nrr.aniA" tin'l:t l csu1ftbi 1i ty "Hh in 'hr. ll•rhii 

Production 11nd Prnc~~sin~ Co•r~ny Lj~jt.e~. 

Output No. 5. 

Fflll:dhilitJ studi,.11 on rrnd11ctinn nf 11~lP.cted rl,.nt-rtP.rhed 

frn• c11lth11t.i,,n tn 1Mrk•0 tinr. 

Output Mo. 6. 

fr-.ptr,.t;inn of " fll!llSihiJ itJ ftlUdJ nn eltf"'Pdf'd 11cthitiP.8 for 

the ff•rbft rroduction 11nd rrnCP.l!lninr; Colllfl""1 l.t1111ted. 
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Progreae in the Acthities Carried Out and Outputs Produced 

J'J-ottr•~s 11~hi~Yed in r-•n•rqti~~ the outrutR of the projP.ct i~ 

.. R und~r: 

Output Ho. 1. 

A CentrAl fncilit1 for processin~ of plant .. teriAl• both collected 

frOll Mtar11l aourcee ,.nd cultiY,te-t. h:111 been cre:.tP.d in ltatt.and11. Careful 

aelPction of Yarious itet1R of ettUiJ'l"Pnt h•R .. di! it J'OB•dhle to proceoa now 

• J~rge nUfth~r of rl•nt ... tPri~l n~~din'- diff P.rr.nt technolo~iPS. PrNlucts 

prnduced 110 far hnTe la•en rMdily "cc .. rtect in the lOCJ"l as well .. ,. foreign 

.. rkeb. 

Output Ho. 2. 

It ...,.,; enTiR-,~P.d enrl ier to insbtl drJinr. •u1d f'UhPrisin,. equipnent 

lo facj]it .. t.P. tra~rort~tion of rl~~t 111Atr.ri11l to centr,l prOCPASinr f~cilit7 

1tt IC11th11111nctu. It """ obsf'ned rir.ht fro• the etllrl of the rroject that insta

ll1ttion nf such equipment11 had no J."'lrticular ndY~nt .. re. On the other hAnd it 

tr-ll!l felt thnt fif!ld distilbtion unit nnd J,'i.ne r~r;in pror.:e~einr, unit at site 

of r.1owing/collecting would ~e llOrP adYnntnr.P.Ous. 

A dintillBtion unit for distill11lion of cultiYAted aro11111tic pl .. nts at 

T1111111'-Adhi F111111 WllJ providr.d tty thf" rroject Ntf'/'7)/fXJ? (FAO f'Xf"CUtf'd). However, 

simrleT 11nd inexpen~he field unit11 ArP e!lYi1111r.r.d nnw for innt:illntion At 

T'lriOU8 ee.,tre11 fntlPJl'll VhPr• _,.,tly Vilrl p;rnvinr. 1tr9lll'1ti,. rlnnt ( lllAtf"rial) 

vUl bf" dintill•~. RflnHnrl~· rf"hthel1 sh•ril,. fi•ld ,,;nP. rer:in plAnlR Rr~ 

cnnt•~rlAtP.d to ~e in~tnll~~ "t thr rnll~ct:ion ~ft~. 

Outwt No. -'-• 

Hl'f'CJ, hnl!l no"' Wf'll tT-.in~cf •t:"rr nnt: nnJ, in th .. for.tnr·y h•1t. "l"n in 

thP. rh,,ntnr, ncenunt" ""d "~l"" n•r.tionl't. Trnini"" '"'" i111p-irtf!d t-oth in 
I ~ 

.!!!! 1'f th'" Chi~! Tttchnicnl Attvh,rt, H11rk~tinr. Cnn"•11ttmt., f.n~in~f!r 1u•d 

t.:conomist Coet B~n.-!tt An'tlJ'lt AfJ "l"'o in nhr~:.d 11n!f,.r foJln..,,.hir"· 
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OatP't •• ... 

Ae one or the i•(IOrtant outJ"lts or the rroject. •n ezperienced orpni-

tional Cl'P-bilil7 hlas wen ""hi~•l!d within the Cft11Pl"1 nnd c,n ff rer.:-nlt!d 

,.,. nniqae experience in the field throufthout th• country. 

Outpat No. ~· 

fll!llsibili\1 studi'!ll on pl"nt deriwed prodactft f.-n11 cultiYAteol r.ources 

Oftl:J hRYP. b"'!'n ... fl!'. !;qrh Rladf Pe Oft rrnduetB frt>m Mlar"llJ .,r.r.m-in« 

pl11nt 81ll•rillls will be comrleb~d llP.fore expir7 of the proj..ct. 

Oet!!t Bo. 6. 

A fettsibilit:y stud7 '>D the ftJ""!1dt!d acthi•iea for the Rrr..!l. will 

be ....... ;tH" RllMittf'd t-.. forf' the t"ntin.,tinn nf th• rrn_l•et. 

It vill ~ seen frn~ th• qbovf' th~t ~utruts en•i~~~ed in the rroj•ct 

hqye "•~n successfully '-rn•t""tf"fi nnd the nr,.=tnin,ti~n i~ runni~~ nn ecnno

•ic~lly sound btsis. 

Acti•iH'!R rqrrjed 011t for 1tchh•inR the ol-j,.c•i•etr =tnit ,.,.nf'ntiftlt 

outputs ~re d~t,.iled h•rMtrr.if'r: 

1. Production FroRra ... e 

At the onset of th." rrn.te<'t, " rf>nliiit.ie rro-tn~tinn rrnr:r11--. m1u~d on 

"""il"h)P. r·nw 1111tl~ri"l" :'\net Mrkf'b•hil itJ nf t.h,. proct11r.t.n thPrPfrn'!I '"'" 

e'ullk•rl out in c~nrult11tfon t1ilh th'! ff:atlnn"l l'rn.ir.r.t Jlir,.l"lor, 1>irt'clnr

Gr.n•r11l, l>~J"lrl11ent tt! H•diciMl rt,.nt.e 11nd Hr.it!nlh1t11 nf U1e R,,7,.J Vrtapi:.s 

Ree.-.reh lnnti t•1te. Thr. rror.r'""'" vn.s "nnP.Jrr.d t.o th• l'roJret Uneu"'"'nt. 

7.. .!J!j.P"'~nt Specification and l'rocur .. ent 

Thi! HPrCI, h"d r,urch11.sltd 11 f~w itM" of P.'1Uipll"'nt Hkf", N»tl,.r, nol•ttnt 

tHrtrRettnn rJ,.nt "CSoxhlr.t t1p•), ptnr. r-~tn unit, •11euu• cnnr.~ntratnr, a 

~l•ert~•, rrrcol,.tor 11nd •1etill11ttnn unit. On wor~inr it """ o~"~r•,.d •hnt· 
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a few .,, thf!ee hild .... eloped ...- trot1Mt!lt t.t ~th•lftSR -ere llP.illft 

.. t to ..e. A Hat of "•iJ19Pnt "!'I"!""" with the rro:tect tloew"lt!nt .-a 

~n to be bt,llPtt-tl!. C~nsidt!rl~ UtP type of .rork en•i•ttf!ti UndPr th• 

J'l'OJP.ct,. It frf!R~ 1 fist f'f f!llUf,_-nt with 11,-Ci fiC"ltinn,; V'1tl dr·nvn. The 

fiW.l list ttith •rtti fietttin• was fnrW11rd-.I to •llllPU Yienm {A•11tri1t) on 

,,. 0.-c....tt"'• , ..... 

lnt....-tioMl bide tn!re enlled 1'7 rar.. UNIPD,. Yi.enm. S-.ry of 

bi• - reeebf!d "7 the pro.feet ... 1,. JnlJ,. 1""5 !!Ind rt-.1 re .. ,,_,_...._,tioN 
ftre Mlle to URIDO on 11 • .J•lJ. ,~5. Tta. ortt..r-,; .,-.,... plnced vilh Furrli9!r 

...., the NC. UllllX) 811 J-1" • p11rcha!'te reruhtion. 

Vith the help nf 1'1-ojeet •...gin.Pr "'t•iyaent vn i•lnlletl •s and 

when rerP.iYN 11nd r•t to a."9!. 

J. 91!alit1 Control andeoutine Aaal7tical Lalorntor1-

Help of RDRL """ enyjg.,~Pfl in qu11lity control 11ml anatl1sis nf products. 

It v:.r;. hoveyr.r,. frl t 11nd ohler•ed th:wt .. r:nilul• of 111W1l7tic11l vnrk on raw 

.. t,.ri1tl '!Ind pro"ucts in•nl•ed (.,1 ~in•d dltily fr•• •"rinws trfol h'llt"hr.11) 

HCeutl1tte-J crMti• thia r .. cility .11t aite in 01-rcL. ThiR 1111tter ..... pls.ced 

Nfnre th-. TPR hrld tn H:trch 19"' where it. """ 11Mnl110ulz .. ,.,-eed tl11tt ffl'J'CL 

flhnqld h'IYtt its mm rout i .. """'lytic:.l J11t-nr,tory if it VP•,. to prnrluce .-~cP-118-

l•llY rrnd•1ct11 ~etinr set 11t:tnd,.rdft. A l'rf1Yi111i~n nf n:;s '''•°"" "'"" ,.,..,.,.r.tl tn 
for .,,'liprinr. " _..n 111t.n ... tnr1. A v~tl f!:tuiprrrt l11~• .. ••nr1 h1tr. 1-forn ,.,.l up 
vil~ tr,in,.d ywar~~nn,.J. 

l.i"t ,,, Hf'IM rurc-.. 111nf"d i• r.h,.n Al Annr.xur.. 'tr. 
"· MP.chanical Workshop. 

f.qaiJ'llttnl proe11red thr,,a~ the prnjf'Cl ftf'e"" tn hp •~t~lltinrocl rro~rl7. 

Jt ta "'"o nnt f'Y' .. ct.ic11~I~ to 11r•nr,. fnr r'"J"'ir~, if ""1• frnt11 nut.nide r.nnRi

tlftrinll( 1 htlt,.d f1tr.U ttl~" ,..,.f hHP in NP.,,,.1. Th,. .... tt.-r """ 11lnn c-nnRi""red 

bJ thft TrR tn n,.rch 1fJR5 vhrr,.tn .. rro•int"n ,,r llf;I ;>o,onn ""'" ,.,,,.,.~" tn. Wtth 

t.hill prn•tnton ...... c .... nieal vnrkettnr h'tn .,,.,.n ,.,,.,,hl hthfact vi th th .. hrlp or 

the Pro:t,.ct .:~inl!ftr. nrrct. h:t" hniJ t n ='"•"''""' l)t .. r~ntlllllnft:tttnn fnr thi" 

work""-P• Thtt l'ro.Jr-:t f;nr:tn,.,.r '"'" tr.,in,.d th,. rrtsJ•rcth,. r"r"""""l" in rrnrP.r 

.. ft or vork8hop ~··tr111ent. 
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5. 'tnln• et atarr 

Thia acti•itJ ""!t ,p., ... -:onritlPT'"hle 11tt-.atian. n.~ t.-chnit:,\ 

J'P.,._n•l• IM>th fr!l9 J1tf,ornlt•ry ... :tl.-o ft"f'll ..,.,. .... r.tion 11titl'"• .,. ... ri•en 

t .... ifthlP. '7 th~ C'l"A .... OthPr l'rnj-Ct f:S,-rtll 1tl !i:il'"• whi1P " ,..-rRnnnP\8 

~ -~t tt"'rncl~ ~ f"'t)jP.C• f P.1' ..... hh•. 

Tral!'!!'I a~ !l!! - Aft'!!' cnllf'letinr: rreli11imry wnrlt nf thr p~jPt:t. 
111 ....... t~ ...... 1 .. ct~r1 M)l'lt -re ttt .. rt~ r..-.. ..J!tn"t·-~ 1·.a:!5. F1tcilitiPS 

...... u.Me in th• 1:.t...r l1Jr:r w..n ":ala..~el. Aad:rtiC9'l Wl>rk at..rtf!ll .. cthelJ 

f'nr t111!9elori...: a...t enl ... tintt fll'rtef!l'Ri• t~l..r., for wari ... itf'llR, 

,_..._...torJ atarr W1111 i""h"' who "rr .,. well YHBed h• U·i• "•rect of 

prodwction vrtrk. 

St•ilerly in t~e a..~tftr7, th• prnj•cttnn Bl!tff ..... inY~l•-4 nnd tr~ined 

in t~• d•11ttilt,.t1~n nr """ '"81l~l'li!tl nil~. •:O~nid•rn~a .. ¥nrk .,..~ dt:>n• in 

BP.t•il'9' Jll'rA..-trr11 fnr P'""'""cin~ nil nf SurandhR ICnkHn •H"lintr bu,ers 

ab1nd11rd11. 

~tnf }R of tP.r.hnic•l V~rk nnd rro~P~8 in triYl"ft R~ptr!tlP.11 in this 

report. 

Sel•r.tf'd P'"'"""""•l• Wfr~ "'""t. fnr tr,.;njnr. .. hrnnd in thf' r;,.1dn or 

~•1J1litJ cnntr"J 1111d rroctuetion,pl"nninir 11nd "e~"nnt:; "'"' n•l.-. Fn1Jowinr, 

ttttr~~nuels reeeiY•~ trRinin~ ahrond. 

1. S~nlor Proce~Rin« Officer u.r.. """ JncH" It 110nthe 

"· Aflllllytiettl Cht'lli~t U.K. 2 110nthn 

'· Prnductton orrtc•r Sri l"'nkn ?.5 110nths 

"· Production Of fleer lndill 1 110nth 

5. S11les <>ff ieer r.uretfN! 1 111nnth 

6. Aecetante Off ieer &ar"'-dott 7.5 .,,nthe 

?. r111nnlng Off iePr lr•l11nd 7 lllf'nth" . 
s. Cnet Acr.ount• Of fleer r11ki .. tAn 1 111nnth 
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Besides th~ •bo••• the llationRl F'rojPCt Dil"f"Ctor vent f ~r A et•d7 

tow in eel@CtM places l• Ewn-p.. 

Eeonollta~ end C..t-~•flt l•l7et i.,..rtP.d h.,.ini11~ ln officers in 

Acrnwnta. Pl•na:lllfl lll1'tl •hl•. A MlitAble ....... ~nt ll:J1Slf!9 """ 11l110 ~ted 

t.J ht• for t.,.i..-ent .. tion ia fatqre. Vilh hfa help. t~ .,,..,..ny a...~ ~elo~ 

• ·-~ of fnrMta for a!'Se :In intf"rMl ,.,..histratiYP wnrk. 

Thi• ptrt or the a1.:thit1 .... ~ rt'!-i ... l'IJt '7 u, .. F.r.n~i1tt. c.,,.t 

C1alcal11tlona were _.e ... caltf"Rt:tHI ero .. ""fch P"'~• elr-tr fdf!ll on thf! 

,...nbability er et .. ..-vi" of nltfntt ... <'f ....tir.i""J """ :tro-.tie CPJ'ft 

IKtth in thl! f11r• of ti•• llPFCL :and At ,..,..... ... ln .. 1. 

7. PeYel!flnr, lbrketi'S Stntep a'!_d l'olicJ C!aidelinee in t;xl!2,!'l of 

...... IUld their rrod•cts. 

M .. rkf!ti~ C'.)Nmlbnt to Ad'l'iflf! Rl'l".!J. nn t•·e PXf"Orl nr h"'I""" :anti their 

rrntlacta Aft ft)ft~ to ftQ~~..,;t ~Yer~ll wnrkin~ ntr .. ~f!l'J f~r lh~ f.inr~nt11 in 

thift fif!l" V"'S e~:tnlll!',.rl nr ' ..,.,thn wn~~r th~ prn~ .. rt. T'1• c,.,nnn1t,.nt 

1111blilitt..t hiait rernrt r~r follow up 1'y nrr.:1. """ JtlG N .. r .. 1. 

In. ord,.r tn f'Mh 1f! tft,. r,""'Jlflll:J tn hR11ill,. lhf' 11••rrl1 11 •nt"' "'l nn 

Jntf!r .... u,, .... 1 leYf!l th .. Y'llrinuait 19c•i"'ilir.R wPrf! c•u ri,.d nut 1u1r.c•nnfull1 

11nd nqt:•atn pr,.,duc .. d nn f'..-.ri.11ed undP.r: 

a) A c .. ntrnl rrnCP~sinv. r .. r.ilit7 r~r rrnr. .. nnin~ nf rl~nt." ..... t .. ri'lllB -

•e1H cin11l And "'rn111tttie-~·•ith ""#\\yt i ~n\ l""t>t>r"' l'>ry 1tml " lllf'C!h:tni C!:t\ 

•-iorkRhetp hst11 ""'"" Pr.t'llhl il'hr.d l" r.,.,..,,.r widr. r"nrP of 1Mtrri"l ,.hinr, 

prodqr,t.n nr di•er~• .,,ture. 

b) Fff!ld JJr,.,ce,.sinP.' e11ulf"l~nt 1 ikP- dryfn,. 'l!nd rul••risinr. "''"' not 

cnn1:i,,,.rftd nf"r.f'~""rJ. On lh'P l)f.hf?r h"lnfl. fj"Jd prncf"nl'in,. f"'1t1iJlllll!•tl 

neh an dinU u .. u,,n uni t11 !'Ind pin,. rroc-'"""1"" 11nil• .. en! cnnnidered 

Of!Ctt··!"'"''"1• St''"" ... r .. tAkttn to inntttl thtt .... in "'"'rlous port• nr th« 

ki,,,Mll. 

e) A r.nrtt of train~d at,.rr to orr..,tte nnd IMinlnin rror.,.nsinr !1teilil7 

'llnd rrodae!e rlnnt product .. to llleftt ... t nt.nnct~rtt11 h11• h.-.. n erent1td. 
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d) Adeq•te eters VPrl! t•ll~en for tr11ininr. _!~ .!!.!!. "nd n.hi .,,.d 

under fellnvship to 11trPnitt'••n orp.ttniJC.,tionAl C"J'"ltility nf 

the 0>9panJ. 

e) FeiasibilitJ Rtqdif?R on rroduction nr •~lP.clPd plAnt dP.ri•ed 

products verP ettrrird not. 

f) F••sibilitJ study on expnndt!d net hitif!tl for the coia1.,.n7 will 

he pr@"pared. 

AcbieYement or 1-.ediate ObJectiYee 

The projP.ct llad (1) d"'tYelopaPnt oMecthes .11nd (.?.) imaediale ob.i~ctiYPS. 

TheRe ob:iecth•s h'l•e been achiHed; ftunntitnthely :md the econ~ic i•~ct, 

thour.h, 119'lll, is likPlJ to increase vith ti!llf" rP&uHinr. in &11htnntial eco

no11ic ,.rowth in the future. 0..t• in 8U~p'.'.'rt or the atacJYe St~lP9Pnl are 

B1llllmlrised under: 

1. To red•1ce the i•~rt of •~dicines 8nd hP.nCe t.he n11tflow or roreir.n 

currencJ tty Jtro.Juction =tnd cnllection in llf!IJl'll flf llf'diciMl pl11nls vhich 

can be cu 1.tiYRted 'Ind proces11ed within the c,.,11ntr1 =tnd Sil nu••tit.ute 

i•Mrtf'd dJ"11~11. 

A Rl!l'll1 bf.r,innin~ hftP h~f!n lllAd~ bJ rrncesnin~ Adhatllda-!91ik4 
.Ji 

(fr,,. 1111tur,.l snurcP.s) And Atropa belladonna ( c••ll h"tP.d) ,,.,. t 11P\r 

ntr,.ct..n which ftrP 11urrlir l """ r~r.11lnrl1 lo No1,..1 .,,.,.,..,. l.t•I. Tnh•l 

r~~•irn~nt f'>r th~"e two ftJrtrAct11 \11 lllt?t hut furth,.r f'rntt11rt inn i" J i"'i t~•I 

ta thP ttxtf'nt C)f th1th• d""'nd. Tfl!!llf! itftlllft r.n'1n,,t hP •~•~rtPd tin~ t.~ · 

1,.r~e Yolu..- - tr .. n111iort .. tton h.ttc·•"" unecr.ft<'111jr.~1. 

A thtrtt tte. - 111enth.,l - tvt .. t>~ttn ·dP.n1or,.d in ""ffiri,..,tl, ,,.,.,, .. 

""""U tiP11 to l!lePt the ~nti rf' d•!llnnct ,,, th'! cn1mt :-y vh i r.h i., rt•t nt.. ,.h,,ut 

10!YJ k~. wnrth .. hm1t R". lto:>,cm rrr """""'· 

Tt v," ,, .. ~,.,.·~ct th,t ~"""'"~ fnr ft'Y.lr~r.t" nf MPtlir.i""l rlnntft V"'" 
Tftr1 1 htf bd ,.~ "" ~~portnhl f! C"!ltlll'•di t1. 

. 
PeHlf'r"'""t nf other prnduet11 th..t e'tn tu~ ut.ilin,.d in Hr.ml t111 ,.hftn 

•ntlttr teehnieft\ rro,,,. .. ,_ ... 
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2. To inerP-ilse the foreign currency eernin~ of Nef'-"l by eollectillft, 

cwlti.,_ti .. , proeesein~ and exportin,r ,,r eoncentrAlN of llediC'in.,l "nd 

•nE'tic plnnts. 

The prnd~ets ... e b7 the C.,"'J!"llJ h,Yf! bP.en arc~ptf!d in thP. f oreir.n 

•rket. The production and pltt Rrf! im:re .. t;intt '"' eYidll!n~'"CI t-7 tb~ follnvi8" 

thta. 

Actual S.lea - Value in Nt;Ru • 

Product ~18'--Rj 1985::96 1,286-87 .!'!:"7-"8( ~ti~ l 

Tobtl llAlee 1Jf wi.eh ~.oJ•,-'09 •.11tlt,6-,0 "·°"' 1,000 
1'-,000,IX.IO 

Exp>rt'!d to IndV. -1.1t15 1,~10,"'>} 5,2'1",ltf\:5 

Euro re 2'?,'°5 1,02,,?Z .. 1,5,lt,1.2J 

Locnl ... rtd "'7.~ 1,51f),~l 1,:.»}R,}1lt 

Illllediate obiecti•ea 

1. Th~ P!Jt:oth\i:;ft•f"nt of .. rrnrPl'lRinr f .. Cil ity in k"lfhRnnrh1 stntl f'f Si•rlr 

fhJd rrnCP.!'iRlRI'. f!flPlJ""enl with Rft nhj~c:H•tf" tn Rhrt thP 1·ri1a"1ry prnrPt:U;inflt 

of •edieinttl herh!s f~r th• firRl ti•e in Nrr!'lle 

Thill ohJll!Cthe b•s been full1 11ettiPYl!d '"' r~r det~u .. ,.hen jn the 

repnr~. 

2. l>P-YPlopin~ the Hert-a Pr,,d•1ctit>n "nd FrnCPGRin,, C,,•f'll"1 J.iPtiled intn 

nn eeonnl!tic:nU.7 •iable PntPrrrille. 

A" rer nudt tPd 11ccnunt" of th• workin1t nf 11r11:1., the cn•ptny hrn~ .. 

••en in th~ JP1'!' 19~-~7. R~•nort11thl~ ~nod rrofjt j~ PXrPrl .. d durinr; th~ 

,,.,r 1?"6-191\7. The co"'r""1 is now nn ecnnn111tr." lly • i,.bh . unit. 
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Tedlnical lepor~ 

AK pP.r job de~cripti~n, ""rk V"\S ~lr.o t~ he un~P.rt~k•n on the 

de•elopaent llnd prnd11ctil)n of r•-""uctft frNI •'!dir.i:l!ll nnd rtr,,..,tie 

pl1ant!I. ThP. 90rk schf'Chled fnr s•c"nd "":tflie of l·•• CTA's aiR!d,,n, """• 

hnveYer, hken up durin~ Ute lint p._,~e (~ ironthf; - October 11R't -

April 1'JR5) asi• •·u•il:thle f=tciliti•R in the HJ'f'f!L .-.ndin« r~eipt or 
pr">jeet ~uipaent Rnd esb•hl hc!·9P.nt nf lRhontnry. 

EJrtensi•e discu•Hlinne VP.re hP.lrt 'lilt th• Natin ... l l'rn.lect Pirecl-:>r, 

DirP.Ctor Genf!r.'11, Pepart•P.nt of H .. dir.tnel l'lante 11nd Seni~r Scientist11 

of the R~el Dnlft RPRll!Arch IAl!or=tlor7 on th~ aF.pect of work to be l:tt.en 

•P• lasetl nn the "'-tw prn•i~ed on the 11•eil~hilit1 of rAV .. t .. rinla nnd 

~rk•tabilitJ of the product~, a production prorra_... WllR chalked nut 

Unnexure 1). 

Work done in the f•ctnry 11s per proPTese in the fulfiltmt!nt of produr.l~on 

J"'"OF.TA-e Rrf! d;ncuR!'Wd in this etwpt•r nf the report. 

Essential Oils, Isolates, Concretes and lbeolutes 

C'>llSidPrin, l etlP.r MrkP.t potrntiA) nf thiR ftroup f)f prntl•tct.1" 1 work 

WAS st•rt•d on th•se fro• .J,.nusar1 1?Rlt. 

1. Essential Oils 

1.1. Essential oil of Sugandha Kokila 

Su!"ndful Kokila, fruit• nf CinnallOllU9 e»l1~ndrum (tentnti•ely 

identified) '"•• L..ur~c-.,.P. ie llORtly fn•mfl in Nftp:1l in Dan~ 

dh1triet.Fr11itw, vh-.n rlr'" 1trtt cnll.-r.trrt, dri,.ct .,,,th nnt11rAll1 

~nd •rttfic-t,.11). "'""'" 11rP enlrt rrr.1l~rl1 in Jndinn ..... ,rk~t 

whf!r~ tt'""li! nr~ u11,.rt ,. f11'Ym1rtn1" .,f tol··1crn. t;:;t i1111ttr" 100 t.onn 

or Stur11ndhA Knkil,. Rrrri,.11 1trP tr"""" :ot!tnu .. 111. 

S1111rl• nf nil (~ ,.,...) ·•rnrt·u~ftrt in ,.,,.,,, """k'"rt tnt,.r,.11t nf " 

hu1flr "'rc.,,ut. Thfl h\11"" nl111n 11ttk,.rt fnr oil hn•in,,. 111ini111n"' ,. .. t.ftr 

nlu., nr fi~. L,.,, ... 8C1t!1t trinlf' .,.r .. flt"rt11d ""'' it "''"' ot·~-r .... ct: 

t) th~t th~ eo111111ereinJ 11,11r1 .. a Y1'rifld lrn"' ~"t~h to hlt~h in 

rP-Spf"ct ol f"flt"r •~ln~. 



- 17 -

Thie nKeRSitatecl 11t··ndArtliRinr. condilinna ,,r prndt1cti"n tn 

rr'Mluc• oH or Kt .. nd--rtt _t .. r \"ftltll? Alld tn ext,...ct ntt 11111c>a 

oil "llB ponsible. 

Duri'IR 1985. abo•t 10 tonnP.n or berrie11 ver~ diRtill•d und•r wnryi~ 

conditions. The J'l"0"1etl _.,. "11 th• 9nr• •"-r..vatl!d for •nt or a flisti

llntion •nit. Soxhlet ~uipe•nt of 2"JOO lilrf'B CAJIRCit~ """ unP.d AS " 

diRtill~tion vnit. Frnll! •~rine1s !ti•lRw it _,,. ~l>:t•r•rd th~t: 

•> V..ter tli11till~tion ~i••~ nil with ~"°" ~~t•r y,.]gP. vhilP. alP.R• 

diRtill"lltion ~i• ... oil vith ~~r"rRti••l~ l~ •Rler Y"llln•. 

b) Ii-Id nr oil is ~•lt•r with ~t.P11• ~i~tillnti"n "'" r.omJ""rf!'I tn 

V-'ltP.r tlintill,.tion vhirh t~k•5 .-1rP. ti•• tn diRtil co•ptr,hl• 

'1'•~nt.ity. 

('i"I HPPCI~ th•rf! """ n~ Arr,n,.. ... ,.nt f"r V"t,.r tt•r-till"llti!>n hrnc-P. 

t.hP oil v.it!' y-pr.nYP.r•cl ~•!"inr r.t,.·.r• lfi!;ti ll<tHnn nnly). 

c) It i" not J'(>fO!l;iblP tn rP.cn•rr nil r."•~·Jrt.•1~ in firflt di1:t:il h•tirm. 

Fnrti"llly •x'1.,•1,;tPcl l-•"ri'"" ,.ft•r ctryi"!r ~ill"M -..t.fitinn.,l 'l''nntity 

or nil f'I f'COftt)lllir. yirlrl 11f rJ. 7 - 1.0 rrrr•nt. 11 .. r .. ")""• oil 

f1•Jlllity T~ri,.i fr!'I• l-:\leh t,, J.,..trti h11t ,,;1 v~R ~,.n,.r~11y nf "hnlf:otrd 

'1''"'li ., • 

d) Grin-tin~ nr h"lrri""• ll'h~ ~!t,.r 1it-lfl in Jr:;~ .. ,. t.i•,. t>t1t. inY,.riat-11 

,,n or aub-eblnd .. rd 'lll:tlit1. 

e) llll q•11.11it1 l•prond to1 r .. ct·"ficntion ueimr v.tt .. r dh.tilh•it>n tn 

rrn'.f11rft nil ,,, "hndud """lity. 

ft) DrJ'n'- nr -.ir dri .. rt tiftrJiff in th,.""" fnr lll-!'lnt \ dttJR prior t.n 

dtfttf1J11tinn ,. .. ,. .. Oi J nf ti•tt-r f"AtfOr Y'1)11f! tf1;,n f h,_ h .. rrtf"R vi t hDUt 

a.11n ctr:rt n.r. 

h) Un.t•r th- f"WtRttng ~~nrlittn"" nr """t ... -nt <s~~h .. 1t unlt) """ 

1H,.tilhttnn, " eh"r•,. nf ''"° k1r httrri,.,. ,.,.,,,. nYf"r"'ll .. .-ttflr 

1t,.ltt or strtnlJ1trd q1111l tty otl. 



Jncrt":tee in cirtrg• aise ~·r lov reCflYel"J of st=tnd-,rd oil Rnd 90atlJ 

of eu~st .. nd~rd qUll!ity. 'l'hi11 inr.r•8MI cost ~f distillntion. 

Keepinr. the AbnYe obf;e,.y,.t_j.,'!'li; in wi"'"• prnd•1r.linn of et•nd.,rd 

qUAlity oil V'llJ ~rodqcP.d AR under: 

A chltY?.e of '90'.> k~ herri "!!I .aft diRti ll•d for """ul iJ\J hour11 usintt 

steaa diRtill~tion. About 1 percent oil produced durin« di11till,.tion 

... kept sep.ara~P.lJ 11nd """' 7!'1P.d. If the l!!ltlf~r YPlue WR 11oout -.>. th .. 

entire oil rP.CoYe.t-ed MIS ohsf!r~ed to hf! nf 11t1u1•'"1rd '11J"lit7. In CARP 

e11tw Y:due va11 leSR th:in tao, the f1nction ""o k•rt 11 .. J"lrAlelJ "nd lRter 

on rectified to a~d-. to ewter •nlue of ~5 and ""°•e. DiRtill,.tion 

WllB sto~d v'1en "hoot 3.5 r~rcl!'nt """ reco•~red. The ... rtl•ll7 exh:mf'led 

~rries VPrP. r~Ye!:i fro. tl1P. cli!';ti\ls.tion unit. !lri~d ,.nd rPdfolilJP.d. 

ThiR ~··An 11dditioftllll qtl'lnlit1 oil; Jield •~rit'd from ~.7 to 1.0 1~rcent 

•teptmdin~ on oil recn•ery d•1rin~ firRt diali llRtion. 

S11b-st11ndllrd oil V"IS rf!ctifirrl. Extent nf rP.ctific11tion was dr.ter111ined 

by :t11Aly11i11 rf sub-at3nd~rd oil. R•ctifiention h7 vatP.r disti\lntion ~Ye 

..-.rlier lov °t">ilinr. J"'rtion hllYinY. P~ter Yftlue nf ~ to 10 only. Rr.llRining 

oil. un~'r.tilled 9 .-.s re9'lYed nnd n11Jtl,srd which ,.)..,,.ya hAd e~ter •nlue 

AR p'?I" c~lcu\qtiona. 

It w.tR poasit>Je to produce 11tanrt."lrd '1•111lity oil in nn yi~ld of onr 

'·5 percP.nt Rnd Rbout ~ pere•nt. 

I.Ater on with the inst11ll11tion of rropl!r dj8tillntion ur.i~ And hoiler 

Of OTte ton/hour CllJ"'f!it:J 9 it V!tll pDIHlibJ.fl! tn i•Jlf"nYe flistillntion whereby 

lln llYer .. ,e r .. COYerJ of 4.~ J'ftl"CP.nt oil (lllORl)J ntnnd"rd) WAS ~Chi~Yed.Vith 

fur th" work WP. h.,JM! to •ebi f!YP 11 rfl!r"wftr7 nf ril·nnt i; ,.,.rrr.n• r.tstntl:i rd oil. 

Vnrk on i•pr0Ye11tttnt of oil rftcn•ery """ dnnP. in !~t•r 1~A7 "" under: 

Oil t .. enneftntntPrl lllCH•tl 1 in thft .,.,t" f""rt t. r. r"?ri e11rp. On 

fltteortiCAtinn it .,_ .. fn!md ~l1"t i!Prrif"fl hJ.yp ftt-nt1t '>'i p .. rt·rnl ,,( rrrir.,.rp 

•nd 11hnut ~5 rrre,.nt ent1lednn vh;eh i11 rirh In fi•~d nil. Lllt."rrttnry 

llnd rtlot 8CAle djstil l'-tiOn t n-ti rAt.-ft ,.a,aut 10 J'f'f'Cf"nt otl in n11ter 

JMrt of th- ..... rrt"" ""d 11t>tt•1t o." ,,,.rr.f'nt in thr tnnrr ptrt. 
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Septr11tion "r p-rie1trp 1tnd r.nt7lecfc\n 9'nM117 by beati!•tt the berries 

r'!RUlted in brYllift« or \tctth huak ,.nd kernel in povdPr :18 Und'!!r: 

Out or ';()() kr. berriP.8 -

1. PP.riCAr!' 

?. CotylPdon 

). Powder 

156 ~. 
1o3 k~. 

2.36 kr.. ("ixture of t-oth). 

All the three were di~tilled aepar~tel7 in l~borator;J. Pata 

obtained 11re: 

i. PP.rie..rp 

ii. rovder 

iii. Cnt7lednn 

Material 

i. P1tric,.rp 

u. Kernel 
(Cotyl~drr1) 

Oil Co11tent 

10.61 , 

... ?'j , 

0.51, 

~!-~ntent 

R.~7 ~ 

o.~" 

l.ater Yalue 

1t5.cn' 

7(,.l,5 " 

51.;>~ , 

Eater Yalue 

5"· ?R 'f. 

"L.3 " 
LslrRe scale dir.till:ttion Wl18 d'>ne co•~ini'lfP r~ric:irr :tml J'nW•IPr. 

Oil was ""t"inelf in r;.97 p'rr.Pnt ;yiP.ld, PRtPr w:1ln,. '•'•· Avrr"r,. cont.fmt 

,,r ,,n 7i.eld c•me tn 4.75 rtPrt",.nt C"tlc•JlntP.rt on ';IW) kr: J-,.rri,.,.. Yi ... ~.t 

Of 8t1'nd"lrd f>fl re•oYery C"llf' ln 3.?. r~rr.pnt. Jipllf hi likf'ly to lltl~•roYe 

if f'HTf' rPric~rp is distf)}f!de 

r .. rtt•ll1 1bti 1J ~d Sumf'dhll kok · i:. herri .... .,,.re "I l'n RPJ'~r•ted 

into pericnrr anct ,.nf'.ylPr:l,,n. 1.,.t-nr"t~rJ ""rt rH"t nr"I" ftinHllnt;~n 

,,,..,. ""t" .... f,,ll,,v•u 

"8teri"1 l!!!!t tater waJue Hndr of ~intillnljon - -. 
P .. rtr.11rp (l.11~r11tnr1) 7.1?. t- 1~6.cn V;,t,.,. flint; 1l11tion 

r•!ri,.,.rr Crt1"t ac11t•> •> 1.Ro" R••.Q2 V~l~r di~tillPtion 

b) 2.00 ~ ltl.Q Vntr.r diRlil \11tton 
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It ..aR ohser•ed earliPr th11t pPric~rp comprief!d nf 11t-c.ut 5~ ~rcent, 

by vei(tht, of bP.rries. J t in. therefnrf', ci>•lolPred e"t-t•itt"M I! to RPptrate 

t"iR for difttill11tfon ~ir.h vill nnt .,nly rP.dnre cnRt nf diistil\11tinn l>J 

~'l:oout 50 pt"rCPnt l-ut vill Alsn i•r1cYP r•r.n•,.ry of oil. It is nlao YisUR

lised th11t it vill be J'O"~il>lP to r.t"9~le~e diRtill~tion in nnP step•• 

Ap.Rin.~t distillin,r bPrries tvicP, .. ~ ~lra.AdJ RP.nti~ned. ThiR vill further 

reduce C'l8t of prf>durtion. 

2. Froceuing of .Ja .. neee Hint 

Oil or .f:tJllllDe!'e 11int. nov producPd rf:r . .1lttrl1 in t'1f! f .. rtl of nrn,"L, ia 

proceesPd further for ~nthol. Work clone "° fRr on this oil ia RR under: 

Oil prnchcPd in thf! r .. nn is nf f[QOd '111 .. lilJ, hA•intt AA - ~llj rrrc .. nl 

free .. nthol 9 2.6 - ?.6 percPnt Patera (CRlc. 11s llf!nthyl 11cet11te) and about 

5 percent ketones (cAlc. as •enthone). 

Durin~ 1~85 - 1Q~, al-tl11t ~5 kR •Pnthnl tmR prnduced hy chill in~ in 

labnrAtory a~le (~ kl" nil bAtch afae) 11nd 1JO kr durinr vint•r - btkin,r 

11dYAnt11~e of cnld veeth~r. Menthol prndur.f!d VJ\a fnrthf'r rr,_d,.d 1u:c13rdi ntt 

to cr1at~l 8iz~. 

Dnrinit 11~ - 1CJB?, 2Yl kr. ,,, n;pnth"l W'll'C rr,,d·u:rd rtnrinl! winbr. ('11;rti1t"lly 

deww.nthnH,.ed oil ·~i 11 be furthpr prnCPRf'Pd to rrnftm:e Atlrtit ion11l 'lUn'lt H iC'B 

of •ttnthol. A "~ej~l eolrl rnnm ii' hf!inr, 11rrAnr,Pd fnr ~r11dirmt chillin1t of 

oil tf> prndncf! JW,,d Qt11tlit7 111enthf'l. 

Oil,t-ein~ rich in •enthnl,doee not yiPld r~d eryRlnlR of mr.nthol it 

turer-.ture is not enntrolled •ff,.cthel1. for thif' 'l11"1it1 oil lf!llper1'tt.re 

control parAmeter h~d to be Rt~nd.~rdin~rl ~frr.~h. 

ffenthnl produced "" t'Ar ·h:." cn•J""rf!d Wf"l l with thr imt"'rl,.d mf!nlhnl. 

h•fl"rt ""t-"ihtion "hould nnt J'C'RP ll'Jch nf 11 J•r0Mr1 • 

•• RPcttriPd dttmPnthnlintd ,, .. rr--rmtnt nil (l>UU) fo~ fhv,,uri•tP; or 
tooth p1tstee Ptc. 
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c. An extra fin~ ~U11lit7 nf menthol fr~ rrctified •P.nl~R oil ~nd II«>. 

As ~ntion~ e~rli•r. prnduc~R fro11 J,.r-,nP.~• •int oil 11re proposed 

to ·~t entire d~ntl nf lfP.~) ... i..,ort l'ltlb~titution rr'!>d••cts. 

MJ ettn find rrnd7 exrnrt •"'lrkrt if Prod•1r.•d jn eufficiPrtly )·•""(."! 

quantities And 11t Cnlllpetit;ye J1rice for which it ~'Ould I>@ neee&s~r1 lo 

rtaine this crnp for oil .., Stmltll hnldiny. r~rtlf"ra. 

'· c.i ... Oil 

Col••• rhiSOllee 11re a .. il•ble in Neptl in l"rtcP. qu-,ntit1 (500 toms) and 

•e exrorted -tl7 to India •H• s•1ch. Oil content v11s ohRr.ned to be ~-5 

pP.rcent b1 .. ter distillation nnd 10 J'PrCP.nt or oleorl!Bin by sol••nt extr11ction. 

Bnth the oil nnd oleoresin are ne1trl1 ei•il·•r to P.:tch oth,.r ""d r'ich in Bnnrone 

content. 

Sci"!ntists of RDRI. h:tYe clni•P.d diRtil1"tion li•P ,g })'$hours nnly 

AS llr.:tiMt 91>rf:' tp,,.n 2 .. hours ft<'l'll"ll 1J requirPd ln win OYrr thP. nil. TbP. 

nev aethntf will ht!lp r•dnf"e C'lRl of di:Jtill"tion ln " r;rf"ltl P.Jtlrnt; whi J,. Al 

the rreRP.nt t~r. 11tnin P:trPnRP in ftrl)rft1cinp; t",),.111•1!' n;J in inr.11rrPd rfll" t~ 1ony. 

tillt! for d'~lill,.tinn. 

Jt wo11ld bl! pnRniMP. to ext10rt upto 5'lO l:r; <'i 1 .-nnu"llJ'. 

It. Oil of Jatamnnei 

lhtrdostacht_a j:itaM.-!!!! frnm H,.p,tl in n<'r1111tlly ,,f P."Od 'l'"') Hy =tnd l"r'-• 

'1U.:tntitiel' ,,. .. ,. P.l{pnrt.d 111!)11Jtly to Int.lift. Oil cnnt.1u1t in thP. ro~t~ cf j:1tn111"n11Ji 

•rirhs bP.tW~ftn O.ft lf> 1 rP.rcrnt rtmt llt1"Y~. ~Ul't l i '".y f'f ni J hnn b,.Pfl ~ .. ,.dPft "" 

••r1 ,ood. Urtn ~ k'- t>f oil c"n .,tt elfnort,.rf t,, I net;,.. l'rr"•1r.t: im1 vi l1 b~ 

eeonnmie"l P•Pn "t yield of 1 pP.re,."t nf nil. 

5. Tagetee H.!!!!J.!.'t.Yil 

Tagete• ainuta. <s1n !• .l!anduli!er_!) en11H ur Yr.r1 well in flpral 11& 

C•l\thlltftd CrOJt• Jt "118n ~OWIJ in ltmitpft 1111nntjti"" in 8t"ll,. nf r11tl.Urf' 

in ft1tthm..,ndu YnlleJ. Oj 1 cont~nt Wl\8 nh,,.rvrd to t•e "·'•? - '>.'.j<J ,,,.rr.Pnt 

h1,,tltture r.nnt-.nt ,,, ,,1,,nt 11Mt,.ri111 '•9.? rr.re,·n~>. tl111,tity nr fTil in~"""· 

Tag~tH otl ,.,.,, ftXMrt 1r0t,.ntid nnd h1 8Ch.-tt11lPd for r,.r.nlrir r.nlthaUon 

.,, wtnt-r """""'l ernr in T""",."ctht ,,.r.. C111t.iY11tf inn prnos•ttr.f.11 tn "'"'h'"""d'J 
•'lllby 1trflt htttnr. ""e~rt-.f,,.,tf ~ ,.,,r,.rt111ent111tinn for thtt 1't11t t.wn y11ttrn. 
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6. Timur Oil 

Fruits nf .lantho!JlUll •l'lllllUlll nrP •~nilnhlP. in lR~RP. ~Ulantiti~s upto 

5'10 l~nR nnnt1"lll:J nnrl Ar,. n rP'.'Jlnr .. ~,..,1-l ii,.. f•n• N,.rnl. Oil '"""t .. nt 

ta }.5 ~rcent (a•ern~P) h.,•inr li•~,Jnot ~nd lianJyl •C~tAte cnntP.nt Qf f.l.~} 

•nd 20.0, pPrcent re~recti~Pl~. 

As the preYRi\in~ price nf ti!llUr ~'Id ¥ith ~.~ r"rc•nt oil CQftlP.nt• ~t 

Of prodtJction is hirft"r thnn thP. B~le f"lPnliRl rriCPe ~ffnrtR •re hei..,. 

.. de to lnc,t~ l•nth~xylu• Rr•• ha•in,. nil ennlPnt ~r ftl.,,ut 5 percf!nt. Al 

this 1 eYel nf oil t"ontP.nt it vi 11 .... JW'RRi t.J P. tQ HJ"'rl tl-111! rrndnc' nt 

rf!lati•el1 che11~r price. 

7. Other Essential Oils 

l. Artemisea YUl!!ria oil 

Oil nf ArtemisP.a ,!Ulg~ris in n rf!frul "'r it.~n nf cnwrl!ll!. 11.,v,.•~r, 

it h-.a nnt bf.en J">m;ihlr. tr. lnc11te •r .. Rs in 'iPpal rich in Artettisea 

•ulraris. Till ttie "•"il11Mlit~ nf t 1Ji,; 111\!l\l,.rinl iR anr.PrtninPd 

in cn-P.rcial '1U11ntiti~R, rro.t1u~tion cannnt br. undertnk,.n. Thf!rP. 

11r-. .. tl..,.~t Fix ~en~typr.~ nf Artet1isea YUlQ!ris rlR"t RYnilnble ~t 

di ff PrRnt "l tit~des nf Nern l. lliJ cnntf!nt nI lhr AY'li 1'•1-1 f! m:tt,.ri"l 

tnS e~Ul O.~ pP.reP.nt. 

i~. Alninea 11al•ece11Bis oil 

.Rh'>Z'>•P.l!I of Alpines 1Ml~i8 r,.Ye nn nil in 1.·/;> !'rrct?nt y; f'}d 

ts•Yfny, 8,.5 nercent •eth1I chayicot. !:u~h "" oil h"" "",_. pnt•.n

tiitl; lllelhfl ChaYiCA} i>P.inf" 8l"rli"r. l"!ttrri11tl for rrort11ctinn Of 

11nethnle rf>Jnlhrl.J """d in llnYnur indu:itr,J. 

D:'lb• nre bdny, c,,11 rcbd 111-,.,ut th,. 1tYAi1At.il i ty of this 11111• ··rinl 

11nd price •.rore ph•"nin~ producti,,n. 

iii. Juniper oil• 

OU of .1untr"r • .,. prodncf"d fro• -

11) lerri ,.. or ~· .fDMuni• """ ~· recur••. 

h) LMYf!f' And tttr•i ""' twi~" nr ~- co•ur!!,! """ !!.· !~.!!!"~· 

f if!ld or oil rro11t tlflrri ,.,. of J. rrcurH """ '·' 1•Pre•nt ---
(Mt .. ture ennt,.nt 6.~) vh t 1,. th ft ,..,..,,. frnffl t-.-rri "" of ! . ~'.!.~ 
.,,rt.d f'r1'111 0.7 • o.r.,,, vhtr.h i" r,,t.hrr ro,,r. 
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One of the rMROns ftM"rYl!d ""R the Mr•P.Rtirw. or (trePn i-.ture 

berrh•tt. C'~lt qu"l it' :11nd 'hld l'r oil is prnrlnced fr991 ri~ hlue 

l>erri,.s. DiRtiJ btinn nf r•u-rpd MtPri,.J vi lJ h• rt"11e ~hi11; ,'!fir 

to eW8lUate q1t11l it, :tnrl Pl!l\ftOlllicB caf rrnduction. 

Yield nf oil frMI 1 .. ~•r.11 ""d ~ .. rmirual tvif9!' nf !!._. !:_eCurYa vns 

O.R} - 1.12 pPrCPnt (Ml\i5ture content car l~nYP.S }i>.8') while 

the Miff fr,. lP .. •P.R 11nrl tvil'.B of!!._. communia .,... 0.57 - o.R? 

.•ur.ircr oil of C<-91!1rrr .. tR rrnducl!d nn~' frOll l>errir.F nf J. co-unis. 

The (\il C"ln ~P. produced in -nu ""nn•itirs in Nf!pll. 1.:trge fl:J,.nti

tiP.s nf oil of Juni~r cRn ~. produced frnm le,.YP.8 and tPl"lliNl1 tvi(a" 

of !!.• recur•• 11nd !!._. comiunia. ThesP. oils vill t-e Rt .... ~t " cheap 

s••bP.titnt11t for tr••e junirer oil. f.ypn .. t !Oller rrice, it would t>e 

•conn111i ertl to itr11d11r.e this oil. 

~.. Abiea specta~ilis oil 

Con!'idPrinr ,..,.uahility of AhieG ae_r.ct-.Mlin in NPptl (esti•.,ted 

POtP.ntiRl 13.6 tons of oil by "xrloitinr. ?.O percP.nt of AY~ilBble 

Mtr.riRl) t It 

JU:l'~/00} rrojpcf;. Oil yiP)d on dintill,.tjnn of nredlr.s :and 

tender tViftR trnR 'lhR~rY"d tet l•f! 0.lt r .. rr.~f1t 1 h:tYinr r.Rlf!r Ynlue 

nf 11;. Conj hr rt ... nt nr.11dlf" on R h:np r:nnd lllArkrt ""If nil fror; 

.!!!!.!! apectabiliB 81'•11111 to 1-f! " rrf)lllir.i1•1! itet11. 

A dint:itlnt;n., unit hrtn ttlr,.11dJ bP,.n r; .. t ur in nr,.n nf h"Mtnt 

nf t'lin rl ""t npl?d ..... 

•· Oil of wintergreen 

Dne tn •rf••n• nf "1nthrt i e t1111tt.J•yl "._ H ryh t .. , nil nf tri '1l"rr.r11tf!n 

]ol"t: ro"""f'rr.i"J i111r.,rtnnee. llnw .. ,,,.r, r,.e,.r•tl1 ,.,, ... _. •nt11r'.!'nl """ 

"'"'"" in t., i" o i1 .,,. " 1-•JJ"r f n Fr11ne ... 

~.!!!!:.!!. fr11.rr..!!!!!l"•~!!. iA A•1tilnt.1 • h• ,, .. .,,., tn r·rrmit ,,.,.,P. 
nr,nJ.e produr.tton. ft '""" ot-n~rvf!l't t'utt f'Vf"n chy ,,..,.,.,, ~i•• 

f'OOd yt11tld nf oil. OtJ ytrJrt w"a frmnd to hf" 1.~ r11trc11nt on 

"ir ctr1 M"i" ttf , ,..,,,,.,. C ...,,t,.t•er•· rnnt,,.nt ;»R.'if). M,.thwl ""' ir:v1"t•, 

C"'nt •nt "'"' ,, ..... rv•rt tn h• "''. <J'• rprr,.nt """ 'l.~.~A r"rr.,.nt. i" 
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2 IP'lllpl@S "iBtilll!d in RPPCL. Trinl lnt or 5 kit oil hRS bet!n 

sold abra11d. 

•i. Rhododendron oil 

It i11 reported that rht>dodendron bil is rroduced onl7 in China. 

Oil rroa lMYH or Rhodendron 11pecie11 .,.... produced in llD Jield 

nf o.ft fl'!l"CPnt frOll nir dry le=-•es (.,i11ture content 11J). There 

ia potenti•l for lRr~e 11C1Jl~ prodnction. Oil 11--.•plPR MY• been 

Rent 11brolld (~r eYAlu11tjon. 

Concretee, Reainoida and Abeolutea 

Yr.,. the RTRil11~le 1nt~ri~Jn tn N~rnJ, few r.nncrPlf'lt, r-"RinnidPR 

111nd "'bs-"lUtP.R vere pr'!rtrP.CI. Out of •l'lri01111 -.t•ri11lB M'ncrete nf Sur-1ndh., 

kokil"t nnd Re!lin'>iirl i.Fld Ahsnlu•,. of trr~ 9nr.A h!'IY• IMrkPl rnt .. ntil'll. lJrlrti ls 

of wort. d.,ne i11 •Pnti,,nrd 1111 unfl•r: 

1. Concrete of ~ugR~ Kokil• 

Conc,.et..e "' 11111~ndh~ kokiJ" i,; " ..,,t .. nt ia] 11'lr1':d it..... Y11rinnn trlnla 

~My~ be~n dnnr. on itR rr"dm~ti~nf it V .. R nMerY•d tttnt r"]" ,.:irtr,rtinn (rnn111 

t ....... ,..tnre) with norllll'll hn11n~ RstY,. • rr,,tlu~t nf •u:~Prt, .. 1,. ,..,,litJ ~·ut econn-

111ic yi~ld. Co'lcrete V:tR rr'!pq ... •d fr,,l!l d,., t-PrriPr. (unllintHJ .. d) '"' Vf"ll llR 

f'rnm r"rtfa])y P.Y.hl'l•J~~ .. d Rf'd full:J ~"htt•111tPd h'!rrir11. ~""'" tt.-.t.:1 11tr .. r'i•en 

... und .. r: 

Material Extracted M,,de ttf Ex~rnct inn liel~ nf Concrrle 
<! g veiet> 

i) DT-:J bPrrif!8 ff"~hlPt, hnt ;t7.<..o ( .. •ftr,.,. .. "' 
,, tri11Jn 

( undintilhd) ntr11ction 

U) Dry b~rrie11 Cold ~rr.n\,.tion n.10 (,..,.r,.,.,. nf ' trinb 
( 11ndhst n 1.f!'.I) 

Ui) e) M"r'! (On~ .. ffnt J:xtrnc:tfon ''·"° dintil1f!d hPrriea) 

b) ff11re ( nn<" .. Colll Jo;wtr11ctittn -,,.1r; 
di8tilled b-.rri~a) 

c) futl7 nh11tnftted Cnld t;xtr'lctfon 2(..fY) 

berries (twicf! 
df•ttl hit) 

d) Mare .. wet Hnt Extr11ctinn ,.1?. 
(Moiet11re contwnt 
51~) 

e) ""re •·w~t Cold Extr-.ction i?. ';It 
(Mni1ture eont~nt 
51,) 

I 



-~-

Aa ~nt...--nt for nt"'rtinn in hnt .-11 ~t "Y=tilnt-1• (dtarinp: ,.nrH•r 

f'S~ri•nt11tinn) tt•P ~11 .. rptp wa!'t ,-l"f"fl••r ... OPI rilf't ~r .. I• l7ft ...... t--Prr-i•ft') 

lllli"F- c->ld pi!r,.oJ•tion vith h~r~nf'. An •••~=-~· yi•ld "' ~·-~ _.rr•~~ WJIR 

.,.!aiPY@fl. Pr~"m:t v:.s ~·rort~d nb....,_ ...... mt ......... r~ .... l·y •h• bn:y .. r. 

Concrf'll" frn• 1nrc (one~ ,.h;till..,. ~n-i•s> rtf Sul!'lndha l\nkila 

WllS fn"lnd to ~ ~·uall:y ltQOd llft alan R!snlut .. frnm th• conr.r•te. 

Atosolute frn1m c~ncr•t• of Su~nd11'1 lnkiln ~~TriP.S V!\R Alen rref."'rPd 

"9i~~ P.thannl ~G P.Xtr~ctiYe enl•ent. fi~ld of ~t-anlutP. Y~ri,.d f...,. 17 tn 

21t pPrcent on _,..irht of cnncr<'te. OJ hct!'r~ 'tunl ity of =tl·anJull! ~!I nhn•r•ed 

2. Concrete of 0-nthue 

Oamnthue fl"lllFl"8tiaaima r.rnwe in abalf! of .... turP in lhlh9'ndu V:,l l"?J 

(~e11r r,"'hur"ti t-.srle). Its flnvrr"' -r• lllllfl)l 11n~ deli~htfull7 rr~rr~nt. 

Concrete cf ~nthuR ~~s J"'l~ntial. With thiR •i•w, ~rk ""~ und~rt•ken 

on this ~rndur.t. Extr~ction WRS d,,nP. -t roo11 tf!lllrl!l""turP. 

It IAB obserYed t~11t: 

a. fl,,.,P.rin"' s•"'""" ii' nf Rh,,rt d••r~tion of ahnut 2 vPr.t.15 ( lnr.l tvo 

vt!P.kR nf 8epletat•r). 

"') flow'!rR •u!lt be proceftaf!d i•edi11tel7 111ftrr h"lrYerit- inr;. 

c) flower11 c•n •~ ntr,.ctf!d RRRin ,.fhr dr,-i "'I! aft,..r first ..xtnr:tinn 

to oht1tin "ddili'>ml """nlit1 t>f concrP.le t-1 ,.1..,ut 13 pPrrrnl or 
lhP ffret extr11Ction if extr!tcted in hot. ~Hal j lJ of prn.luct 

obbtin~rl in 8t"eonrl ntr~clion iR inff!rfor ln th11l ohlnined by 

f hat '!X'tr11ction. 

Yield or concrete MUS 0.23 l'f'rcent in first ntr:.rt. i,,n ""rf o.n~ 
,..rcP-nt in eer.,,ntl ntr,.ction. QunJt t1 nf th,. cnnr.rP.t,. ;,. 1tond. 

J. Muak abeol~te 

"""k 11"8,,luh """ rrwptrf!ct frMI ...... "" of AbelllOochua 11n:ichl1111 vhich 

h119P f;ne •unk .,._,,,.. Thf! rlnnt h• "'"Y tn r.11HiY1tt11t. 
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At.nlutP. or IMISk a•brette WRIS preparP.d b' h•:> aethoda: 

a. Direct extr..ction of RP~dft vith el'-'nnl or appr~r~iate atr~"ftlh 

qnd t~~linft the extrnct with •ixtur~ of Rnl•enls nnd lurther 

J'l"OCMSi ... 

b. PrPptrat;on of concrete or n•hr~tte 8~ed8 :tnd lrP"lj~ th~ 

concrete vith ethannl ~r a~proJ'l"inte strenrth Rnd further 

procet'ISi~. 

YieJd nf Rhaolute vns on an RYP.ra~e O.j r~rcP.nt. SP.lPCted Reeda 

ftllYe ~n yield of 0.6 perc~nt of 1thsolute. field of oil h1 diRlill•tion 

we 0.15 percent onl;,. A lnrr..- n-t.r nr trialR ver• .. -te to tr.tin 

rrnct,ction atRff and t" R~cert~jn the qa,lity. 

~.·\Pt,. rrncl'RP ~~r-rrnc•'i~inr. "'t1Rk .. tnn)1Jt,. frnlll lllH!lk RP.~r, h:tll 

been workfNI nut :.11d le~hnic,.l ,;t:1ff ;n v~l l 1tc11u-.intrd wHh it. 

The i lP!ll •PritR J'rf)d•Jr.tiO'I :tlth'l11rf1 Oft Rllll'!l) sr.n 1 P. (It f,.v kilnrr:tlM 

ont1) • ~h"r" vonltl tP li•itert rt""Mnd r··nr.id,.riny hir.h rniiit nf thr 11rodurt. 

An ~Y.p .. rt h'1r. R ........ :ttrct rnl ti Y:tti nr: :tllll rrl lf' "'"'""~ f'f l'rrn nri ri n 

"Wtljch arr"rcti.nr. to hh• vouM ,.i•e rr~"u··t nf t-.. tt•r '1''"'1 ity. 

It. !!!,!:1oid and abnolute of tree moss 

Wnrk donP. nn !''n-t•1r.tion nf r•·"irtnirt :tnd ~"",,lutr nf trf!P. 1111)1'8 h"s 

r1!fn•ltP.cl in itft 1!('11'11,.rr.i,.1 rirni••et.i~n. Thh; wnrk .,. rf,.r.rrit-,.rt in,.,,...~ 

d-.t.,ils a" fnllows: 

JArr.tt '111Ant itil!" ~f tr~~ lll!>KS nrP. rrodnc,.ft frn11 n.'\t.ur~J nourc .. " in 

Nf!ral. t:ethntert hnitt in tr•tt """" frn• Ynrioun nprci'!B v.1l11lft of u, .. 
ord,.r ,,, 19'>'> tnnn""• 

Par11el.i1a neptlen11ie """'•t 75 ~ 

.!!:. tinct«ria11 about 10 ' 
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Extna'leous ... tt•r RUl"h 11r: trH hrk • ..-.n •.. ;P.!' l'nd rlu!'Ct ~rriR .. d 

10 _,, rercP.nt. 

Vork on •.he c,..,.rc:-i"I !'P' .. r•~ .-~ nlr:., .,n inali•id•nl Rl"'~iPR. nf tret

-.r.11: .,.,s done. Hf)Vf'YPr. rn>ll••~tinn jp: dnnp fr,,. •ixtqrp of I ic·• .. n R,,.C:iPR 

1U1 they are rPc~i•f'd froia thP. trit·ff!. s,.•plPR vP.r~ rf"cPiYl!d 9 11nntly fro11 

collection c•ntrP.a in k.-1th.,ndu. Gorkh"• Tul!'Cipar ...... R-.-..chh•p. J t VAS 

not con.-.;idPred f'O!'tnibh~ t" "'->rt on :;"t•r'l•R frna rlifff!r,.nt locntions ... nl"° 

study 9ft t~e eff~l nf "~" on n~nr .. rl! nf sn•plt!R lor yiP.ld nnd ~u:.lity. 

Y .. riation in yie)d of rPsinni~ nnd ~h.~~lUtP ¥:\~ OhftP.rYPd in Y~riOUR 

trhle usi-ar. 9't•rilll r,..,. di ffPrP.nt liOllrCP.11 nnd nf d! fferP.nt ftRP.S. Al'Out 

Ito trinle ver• t11nde in )A~f)rlltnr7 1-efnr• initi~•in~ l~r~e ~CRlf! entm1Prci~l 
prcd11ctinn. 

ft. c,1d rrre~Jntion 

h. Ext.r,.l"tin" t-y rPftmrirr. r.111•,.nt in lllJ'ltrrilll. 

c. Sn~h•lt •xtr .. ~ti~n - hnt ~nlYPnt. 

Thr•~ RnlY•ntR, ~~n~rnP, nnr..,.1 h•x~nP. nnd rPctifird ~~irit (•Jr;.') 

VP.re HRPrl. t•n t 1!f' htnis of odm1r eY,.h1:ttinn llnd yield, ~lc,,hnJ v:.:; fimlly 

RP)rcted "'tR ~Dl•~~t fnr extr .. ctinn. HJ\in drnv l\...,r.k in u~;.,,. ~lr.o~,,1 iR the 

dttrk br.,·:11 cnlt'ur nf th!! end prnctnct. Thr. rroducl, hnwr.yrr
9 

wn:; :tr.crpt"th) e 

jn Jnctinn •~rket. 

Snl T11>nt nftttd 

n-Rex1tne 

Aef'tnn-. 

Aleoh.,1 

EH ect cm_,Jeld due to eo!Yent 

Yif'\d nf r~Rinofd 
(!) 

10.1~ 

R.1t9 - 1A.:>R 

<"-olnur 

fJrP'!n 

""' id WJtt:y 

Y f'l.1 nwi "h 
ar .... n 
l'nwdf'f J 
Mntrrt11l 

rnvdftr 

Dltrk t>rown 
(AY"r""" 

1i?. 71) 

AYflrll~f' or 
.. tr i1tlA 

A,,,.,.,.,.,. of 

:> tri .. le 

i>fl tri'tlR 
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lif'ld of concrete _... .. .,. .. (;>.~) vith henzenP whether Htraction 

Wl'la don• in cnld nr hot. 

liP.ld of reainnid fro9 diffPrP-nt lichP.n ~.,-ciP.s by P.Xtraction.~ in 

'"'t by eth'lftf>l i11 a11 under: 

llaterial Extracted 

1. Pa.-.elia ne,.lenaia 

2. l'arlleli• tinctorua ( i) 

(ii) 

• F.ztracted dry lichen 

h-oduction of Absolute of l.iehe...!!! 

field of Resinoid 

1?.75 ~ (A•er~r.e) 

?}."2 ~ (,.• .. rare) 

19.00• " 
~.}} ~ 

It """ oM~rYff t'mt the rP!tir1"'irl nftrr r..-n•inr. :th:nhnl '" nnt WJh1hle. 

in ~lcohol. Thi11 ia not eonajd~red de~ir~b)P.. Vnrk IAS, t~P.rPfnre, further 

andert:tken to rrod11rP. llRmlut.- which i,; alc,,hnJ 11nlu~lf'. At-r..,lute hna •11ch 

ndour thAn lh:tt nf r•sinnld. 

On~ 11tep procP.n~ VttR deYf"Jnrf!f.I t~ 'flrod•u:f! nbRo)ut.,.. "" ~tr,,ctinn jr; 

dnntt ~ alcnhfJl, which is ftlR<' ., 11~hPnt u11PCI for .-.5:in~ :wt-nn\11tP. ThP 

rroreF~ i" ·~~f"f i" "" andPr: 

Fnr th., rr·~ ... r .. •inn "f r•ftin~icl, :t1-:nhn1 ;" nttt rt"rn•"'r"" C:ftlRf'lt"t.P)J. 

Q1111ntjty nf "leohoJ unrP~"•P.rl"tl .,.."' 11t . .,nmrtlh•~d vh•r-rt•r th• Mlntinn 

i" 1 f"ft tn eonl ctov•1 to ron• tPWlpP.r"ttnrP ( cnld ra~ ,.t m"c w~nlct r.i •e 

.. P.tt.-r 'l"J"'rlttinn). Th'!' flf)}irf R~J"'rllt•d iR filt,..rPrl """ :tlCl)httl in r('111pl.P.tPlJ 

rP~O~,.rl!rt uncter •ttcn~. The rtm•rl t.,nt ,....,.nl11tP i11 d1·,.inert vhi 1 P hnt; 1,.ft . 
Hnex1t09ed fnr ,.,,... ti• rtncl rtCkPrl in "" 11ir ti~ht r.ont11inPr. 

YtPl .. nf nt-11,,lnb .,.rif" frntfl" - 10 rP.re•nt frnlll l'."trllelin .!!!J!'.!.!!:!!!!.!!! 
•nd Opt~ ?fl rPrCPnt in Cft"e Of .!:• tinctorillll. 

It i" """ir"49~1 .. t~ hrt•e ~rP~n eolnured ""'"8 rPftinnid nr 11t-Rnlut~. Thifl 

i• "c'1iflYed tr lit!hen h1 ttxtr,.ctfltd vtth lten~trnf' or hn,.nf'. Jf-.wn~r, yhJd 
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ia lov i.e. ?.5 r-.rcP.nt ~ith l>e1S .. ne """ 2.0 ,.rrP.nt vith hP.r.tne ..tiile 

"lcohol r.i•ett -.ch .,.tter ~i•ld ""'d ru:c•rt1tHP. ft•a:tlit:r. QIJAJity ""ht"tion 

"7 cons•..aers "'so indicot9 :tlcnhnl Pxt111ctPd r•1tiMill to h:t•P. bP."h~r 

...... ) i ty AR 111«=1ht1tt bfo~f"np nr h'"'I:""'" '"Jft~~t '"" J'f""-luCt. 

lt VllS oheer..ed th .. t thP ch~ir"l~ nr ~~~itn~nts i•P'lrtin« d:trk 

WCNll colour "er• 1SOlnhle in both hot -t•r Jtnd ,.th.,...,l. Rnwtter. th• 

.reainoid on trtYtti .. vith hot VAt~r tlid l'!C»l i•proYe in colour. Un the 

ot~~ hlllnd. extr•cti"n ~r t~~ ,.ti!l~lu•P. vit~ n-h·~~n .. ~Ye n dltrk rr~n 

!""Odoct vith r-fMH1 odt>ur. ln -:on.~i11t•ne1, ft rPR ... 9'led th• treP lln..'UI l'Oncr~te 

l""ftduced in EurnJ"! .-!'!d vid~IJ nnP.tl in the illtlt•try. The yield of this r.reen 

col.oared concrete .... ~ only 1.75 pt!rcent cnlc•l•t" on t"e buda or 11-:hen 

extr=tctP.d. 

Vain,, anoth.-r ~thod nf fir11t ,.....,.,;~ .-.,lnur :-flCI P11:tr:.rt.;q~ •he 

rl!Sinnid MR ~hen .. rr,,.fqrt .,;th ttrtteniah Cf))our. 11aiR line or wnrk se..-s 

r ..... 1";"'- ,!Id ""!'"th r"ro:fJilllt furth .. r. &r.nnn111ic1t or pr!>d•1ction vill be 

atudiP.d and q•,lit, of product --•alu,.trd ;n c~,rinion to nor-.al product 

\M!r,,re :tdnptin11t thiR nflV ... tholf. Thi ft vnrk will lte undPrt:tken if time J'f!1"9li le 

Analytical Lah>r~torz - ... -!l!i• or rav .. teriela Rnd products 

As mentinned e~rlier, work f"r settin« ur nr a ... ,11 1111Al7lie1tl 

l11Mr-,tor1 -.s t-.kpn up in J11nu"r.J 1~""· List of chnjcaJA, apptr-.tua 

Rnd ectuip111ent tMB pre,.red. Si•lblneoualy,vork WA started wiU1 th~ 

.... ;1 .. ~1 .. r11cilitj-.n. At the preAPnt, completP -~1.JAi• ,,, ~""P.nliftl 

IJiJ.B 11nd cnntf'nt of 11c:the princirlf'a of ... dicin-.1 phnlr. C=t!'I htt r~rfonetl 

f n th~ 111..,,r11tnr7. 

Stnc• 11blrt or vnrk, tctt..l nt1•lt~r ttf nn~nti11l oil """'"1"" ,.,, .. ,Jya•d 

Are • ., under: 

Oil of 

lnpn"hll k1tklh 

J11 ptnP11e •int 

CttrondJ11 

r .. 1 .. rtt,, .. 

Ahtee 11p~et11~tlt• 

Lr.110nJrRll'8 

S...,!P.l• anab~ed (J".!!!!l"' - IJeenJ?!!:! 

1~ 19A6 1987 (Januan - 20 Aumt) 

.. .,., l\'n '•11 
9 ·v 10 

? r. 

1 7 .. 
' 10 ?. 



on or 
~t" •inut• 

JunipPr 

Yeti•er 

lllnthox-·lUl'I 

JlllA1111:tnshi 
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S11rand'"' koldla concrete 

S..,.-.ndha tokil" absnlate 

S..,.ndh., lmkilll (At 

Tree ..,... rP.Rinoid • a\!eolute 

c.1--
Totlll 

, 

1 

5 
2 

, 
, 

19"7 (Janunr1 - 20 Aupst) 

2 

2 

2 

6 

2 

511\ 

~irlf! ...... 1yr.i11 nr •!'r. .. nt i:tl nil~ fnl lnvinr. ""'•rlrr. nf •IMfiriml prnll·•~ln 

v•r• "I !'lO """ l y11-.d duri ntr 11~'j-1"1Jl? ( .:1'> i\nrair.t 1'1q"!) 

i) Re H1utonM Sn!t F.~tr!trt r;~ ""'~r1~ 

H) B.lh"nni!Jt f:1thtl =-'k==-lni,."5 11 ""'"'r' .. ,. 
iii) Pt! J 1 :t °"'".,_, 1 ......... ;>R t"lllf') ll!R 

h) y,.~'cft f!JttrA'!t a;1 A-,•r' '"" 

•> l'erl'trrin t...rk 10 ........... 8 

yl) ltil'le• '.l11tn~'>"S """111';" ;>P.~ """',.rJ r.n 

lt will .... 11r,.., fr""' th .. " .. .,,,~ H1"1t. Hrrt:I. ;,. 11nw v,.1 t r1·1irr,.fl "'"" 

rr~"nn•) tr,.,i'!f'cl .. d .. -w11-.t .. 11 ;n .. n. .. l~t\("n\ wnrlr. 

l'P.11i-t~11 thf" .. ~,,~. "mlyl';,. nf IJin~r~rM f1tr ''intt,.•nin, r"ctnr•1yl111• 

fnr rPllin i11 dn!I'! r,.,...1 .. rt1. A111n ""'•~lf"I' nf rt1v 111--.t. .. rt11I "" r11rrh.,,.,.,. 

t n htllk 11rP rn•1t i n•lJ """ 1 ~"""· 

Annl1tir. .. 1 itr,,J'f'rtln nr ftl'.'1114!" i111rnrtt1nt '!flft .. nt. '"' ni '" rrntl•t'!"Pd ;n 

Jfl'l'CJ, Rre ,; Yf"n \n Ann .. x11r,. Y. 

Y.nn.-ntf"1 nil ~~"trnt ~r "r'Mlntie plnntn, ,1 .. 1~ "r r.nnr.rrt'""• r•ninnjd11 

""" 11ttNsnJ.11~ ......... ~"t:t "" ,..rt'fy .. rrindplft r.,,nt.,.f\t. ,,, ..-tf•rinnl rlnnlll 

"rtt "'""""''" i•,.cl in An'1,.xnre YJ. 



:is1 

Proda5te ex._!!~lt;iMl_ Plante: Vnrlr w.a dnn• nn tril•l prod11r.Uon or 

fnllovin, rroducts vith ft Yi•v to Bt~rt ~rci~l prNfur.tion: 

1. Totnl Allraloide of !ell1ulonna: Tnt11l albl.,.id11 nf I-Pl '=-tin""" 
cnmprisilll! ~f l.hyoac111•in• ( .. Jor CflllpOn .. nU • l-hy011rinP. nnd 

atrctpinP. VP.r• rrererP.d Uftl~Y tu>fl P.JrlrAct of hf-Jl•lfon ..... 

Bt-lhdon• ntrnct I-inf! 4"'rlr ati('ltJ' 1 i'l•id. utrnctinn of Alk:tloida 

hllR to 1-t! d?nP. ~rf!fully. R•~tPd tri~J~ verP. .. ~ .. to tr-1in the st,rr 
in this rroces11. 

It is DP.C•~r1 to QR• fr•~hJy rrP.f'l'~P.d P.Ztr~~t; old t"J[trnct not onl1 

giYeR lnver yield of tnt•l nl1Mloid8 INt 11 pr'9dact of etick7 n•tur• 

nnd not c17et~llinP.. 

Bt!llndon ... nllbtloida ••tr11ct r.hnved "" ,.,.... 8"9ut CJO p•rc•nl ft$ 

hy"scyn"in•• ~xtrnction of old IUl•plrs nf •ztrRCl ~iYP.11 n}k.,loicb; 

~,;.~~Ji~ 11s R3 r-rc•nt only. 

2. !!!~!!!~~l~!:!~!!!!!!~: t:xtrnction nf R--r~PriR Ill ... tlftrk jg h'!lll 

d"DP. Ultl'I'- efhJJ 11lr.nhnl. rrqd•1ct oht111ined hy this ~thorl is 'fiery 

r.oo~. Yteld nr crude !Jroduct cnees to 2.,5 percent vhUP. th"t or 
recr::ahtllhcf!d c,,....s tn 1.25 r .. rcent. Vc-rk wi111 not e11rried out forth .. r 

due to lov yield nf rrnduct ""d li•ited 11•1til11hil i ty of lhll? r1tw ""1t.P.rial. 

P .. r .... ,..., if r~ts .. r .. Ulled ... r'9v 1Mt.eri1tl, yir.ld will i•prn•"· JloVPYilll'r, 

di~i~ of rootR pnsee rrotle11 f'f 8"il cro1tion. 

frodnction t>I tt.rh,.rine hydrochlorid,. i"• th•r,.r,,re, not schf"duled for 

rroductio'1. 

3. lantho~odn n. !!!!!! •Ju: lenth,,todn (1L11,.thnl'J ranr,.hne, 

111 .. th<')""hne) ;,, produc .. d fr""' ,.,.H,. of .!!!!!, .!!!.'l!!!! (C•1lt h1tlftfl) nr 

rMtR or Her•cleu• candie1tn (vi ld). AR !!· Qnd i c:11n ,..,. i I" M Ii l7 

WllR nnt Cf'rhin, culth1ttton of !!!!, •Jue tM!' t1tk .. n up tn T1tM,...rtM 

F1tr11 of th-. Rl'J'CI •• 

Tot'1l lll!X trnct nr A•i ""'.1••R ..... ,.,. C!'t•P to 10 ,, .. ,. .... nt' ,,,. t "' whi C'h 

•etlfd t:ntf..-.rinR ft"'llll't tn ?.1 rerefPnt (nn VP.fl"ht nf ,.,.,. .. ,.). 
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It. ?~!!!l!!!!-~: Fnd"phJll- is ••ail11b1'! in ...,.s0Mbl7 harp 

q•ntitie:t in llenal. UJ.'l'eL ie l!~ltf!d in rroeure9f"nt 11nd R'lllf' 

nf J'OdnJ'lhJ'llml l"f)Ot lilftd rhlSOllelle V; th R Yi f'V ln r-ror.elUS rctoJ'hJll Hiil• 

r ... tri .. ls ver• ~de. 

It •• otiftened ttu.t 7i,.ltl of r'!tlin frtMt rhiznme11. rootlets ~ tn 

1.1~. 1.7 ,.rc•nt reepecti•P.1? (ret=in yi•ld to.in~ 110re fro11 rootlPte). 

In soae tri11la it wae alRn o"8f!r•ed that the yield or r.-rin fro19 whole 

-terial rhiaome + rootlPts cnmPB to 1tl-out _ 1 pt'rc•nt of a ~ proc111ct. 

The -.teri,.l •• "•:aiJah1e in He ... 1 '" n.,t s•1it·1blf! for processir.g in 

C011mercial ecal.e dtle to the loWt!r 7ield. 

llnnal Jield or pody ... Jll- resin ran~ b9tveen 6 to 10 percent 

frOll •teri•l of lndifan nriP'in. 

'). Elrtrac:ts of Yenka: V1111Rk" extrtact i"' " r .. ,.111:.r it.m nf rrnc1!1=r.in~ 

for ll~P. in the RnJAl 1>r11,." l.t ... 

1'rndt1ctinn iK li•itl"tf :tft PXl"'rt i~ oot !"'ii;,.if.I ~ •111,. tn hi1th rricP II~ 

r.nmJ"'rl!"d to I ndi11n J'l"O'!l•u•t nnol "'11 k nf th'! ~xt rs.rt. 

6. !!!!~!~~~!!!!?~-~!!:~!: R .. Jl,.dnnM H'lni!I P.Xtr,.rt "'-'""Ji!'~ ~.7 rP.rc•nt 

ol tntnl 11lb)l'j~OJ ill rrnd11r. .. -:1 r,.r.•1.lllrl-: ff'r Knrrlr tn Rny .. 1 Urul"Pi 1.td. 

F.Y.r>rt .,r P.Xtrnt>t in n('lt ernn~;r.,.l fin,. tet th .. t.-w1lky ~lcohol ;c ,.,,tr .. ct. 

Tri~lR were 11tadP. to preJ""r• ro~c .. ntrn•P.d noft P.xtr~ct. ff"v~•~r, th~ 

Roft ntr,.ct m1ff•r11 frn• l•u~k .,f ,..,h11'iHt1 ;n ,.1r."h"'· R"y•l JJrur."' 

R." .. •reh Lll'twtrlll~nrJ h~R c1 .. 1~~d n ~r.,r.-nn fnr rrr,.-.r;"'- ~~ft -xtrArt 

snl11hl .. in ,.Jcnhol. A Pl!lrle '"""'""c'"d l>J Hl>RI. h"" ..,,.l!n ,.,.nt 111t>r,,,..d 

for ""l~~tion hut t.he c~nt .. nt did n,,t eo•"' 11~ tn t.ttl! 11t"'' ~d ,.t,..•1ditrd. 



I pl•u:e on recnrd .y 11inc•rP. ~rnli tnd• tr> thP HHU Nel'l'tl rtnd Dw.iP 

fnr ~i•inr..,. an "r!">rtuni~J tn :i;• , •• ,. in t 1•P. kium,,• of 11 .. , ... ,1. Grnlef•al 

thar.lttt =trP 11 lso d•1P. tn Hr. Rrt'I P:th-. .. 11r lflt u .. • T~, .. Hin; !=l'"r nf F nrrr.tl'J 

1tnd Soil ConserYJttion, Mr •• J.J •• M:u;kpy """ Hr. 1!.H. khujrU, Srcr•t.1111ri@1t 

in the Hinintry f.,r th•iT d'"~J' int,.rP.!tt in t;hP. .. ~rt: nf l'roi•ct. 

Mr. ToshiJUki Niwa, Re@id~nt RP~r~s~nlnti•e Rnd Hr. Andr•v GP.Air, 

0..,.•ty R~sidPnt Repr•Rent.-.ti•e nf l'nitP.d ft:\tinfll' ()pyeJ019Pnt Pr,,rr•l'tl8e 

were • consblnt snurce of encn11r11,...,.nt to me. I ,.. •xtreiaely ~..,.tP.ful 

to the11.Dr. R.S. "'-hRt, Hr. F. Sh.,...li, Hr. S.M. l""DdYRl. Hr. H.C. ChnuhRn 

"""Hr. G.J'. Dhit.•1 's h•lp durin,.. .y ~rk ie duly RcknnvlP<lf",.d_ vith r.r .. t itude. 

ThRnk~ nr .. :tlnn d••• to Dr. s.11• fbl ):\ nnd •• , .. "r.iPntif't t'Ol lennlf'l'i in 

tfle Rn711l 1'r11rR RP11•;trrh 1 .. -.t-nr1t•or7 who exh!ntlPd Ar.si!;t.,,,c .. in the t-.c!micnl 

V'trl': of thP. Prn,:ieet fr,,. tilllt! tn ti•e. ThP.ir Rd•~r.e in fort11·•l1ttinr. tP.chnie11l 

pl .. n nf "°' k ,.. thP. l'lnrt ,,r the rrn.iect ir. dnJy '"~kn->vl .. dr.~. 

It: Wiits " ... -.tt .. r of r:rr.11t plP.111in1re and 1rnti~f11ctinn lf' wnrk vith 

Dr. A. ShMk. G .. n. ,.,.1 H:tn1trrr of nrn:L Aml Ht'll ir.rtnl J'rrjec~ JJir.-clor v•10 

,,...~ llf! hi~ unrP•u~rYf"d CO'>pf'r=t•.ion ')lfJich MR con•rihut Pd t'> t.he :s11C'eeftft 

"chi••ed in the wnrk nf the pro.ject. I vu1 fortuntttf! to h:t•e Hr. U.H. l'oud711l, 

Mre. ff. Ch-,J'f'tr"in, Hr11. fl. Yon~on, Hr. J,.,,. 1·radh11n, Hr. U.K. ShAk7" and 

nthPr s•11ff •"111!'-f!rS nr. cnll,.~rtll!IS who d11r to thf"ir dt!ep inter·f!nl, deyntinn 

tn d•1ty nmt cr,•for. fnr new idf!'1~ ,.,..t knnvJrdr•p 111-.. d~ my tt~:;ir;'l11t1?nt. n rt'WS1rdinr: 

one. But fnr their's ""d IJr. Sht'~k'R cnor-.rntion, it would nnt h11v,. ~ .. en 

'°""i "1 e to •ke thf! pro.h~ct " "ucr.,.11s. 

ThitnkR Rrtt all'O '911P to Hr. R.K. R"n.1ttkftr, Sf!r.rPtAr;t in th~ l'rojt"ct 11nd 

Mr. R.I'. Th1tpt1, lJrhPr who iltprf"tJOP.d nw. 1111ch wi t.h thPir ct•vntion tn dut1. 

J .. ,nt b•1t n,,t th'! l e1111t, I •F.Jn"f!R" "'1 thAnk.- • .., JJr. A. l'chekn:t•ori.11n 1tnd 

Dr. R.o.P. v;.i1tnf"k•r .. vhn"e CC'ntinnun '9tiYi1'P. in thf" '-"Chn;,. .. 1 t:nrk llltld,."" 

joh f!Ani .. r ""d rrui~ful. 



&nHJntr• 1. - ~ -
rroduction Prngt:llllll!f' 

1.ist of ~lici1110al Plants P~uducts to be 11rodut.. ~ fu.,. the '11ahd year of *-e I 

••• "j&."Ct: 

MLaJici1wl l•l ants l'rf)ducts (Value - rac Rs. 100• Thou&gnd&) 

1. Di09Jf?ll~11 ex. 
Dioscure•• del toidaa 

2. 1. - DorJ ex. 
Hucun•• •PP• 

l. UP. I l .ackln11a: 
i. Ext.r.:act (1') 

ii. Total alkaloids 

-1. l'yrclh1._ extract 

'•- :..anlhutox in ex. 
~i ,!!-tJUS 

·r.,1 .• 1 

R.H. Value 
(lons) 

200 

10 

1 
7 

5 

1 

:!JO 

14.00 

o.eo 

0.21 
1.47 

1.20 

0.0.:1 
---· 
JH.52 

IC.M -= lt.1w m.1l<:1 i.al; f",l'. = Fini~.hr.od product. 

F.P • Value 

.!!i!. 

s.ooo 37.50 

200 1.60 

500 0.63 
20 2.40 

400 2.60 

15 l.50 

••,1•;5 48.2) 

ll.1hm ol!.i ....... ir·;1l1lr tl\ll °ill'J end l'Jll-1 to, bt>th, :·aw awl.er ial and finish'!!d 

l•f .,.furl N. 
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List of Essential Oils to be J•roduced from t.he ttaird , .... u- of the rr:oject: 

Essential Oils (Value - llC Ra. 100• '!t!!;eaada) 

A: 1..-edi~t.e (Froa vild ~uurces) 

I. Arleaisc~ vulgJtis 
2. Calamus 
l. Juni1oer ~1ry 
4 • Sugandh.-. IC• 1k i I a 

P.H. 
(t.~ns) 

50 
JO 

5 
10 

I\: Jn 1aear future (Froa wild sources) 

1. Cinu ••• ..,. t.1-..la (1'rj1•-.t) 
:!. Z."lnlhoxyh• Sp. (Tbaur) 
l. V.th•t i;an 

C: 1··11• '-·ultiv.Jlt!.J ::.uurccs 

I. Cit ronrll.1 
2. J.env1119rass 
l. 1•;1 hturosa 
4. Herat.h.'J arveusis 

1'•Jt;a l At B•C 

J.ist of Exlrncts <lr1d Rcsinoids 

~~~~s I Rcsiuoids 

1. Artcmi:.>va vu1'1·n is 
2,. Hhubarb 
J. V.aleri;m 
4. V11s.1k.1 

'f•.>t.11 

1•inn HHsin ----
Ro,:• in '"''' 1'ur1 .. mt i no 
CJiJ ux. l'inc rosin 

1'ot 11 of Merlicin.11 Vrud.J<"tr., 
t.::uumt i;1 l f' i IR, t'..x tt .1C'tJJ amt 

25 
20 
10 

:mo 
6SO 

l, 400 
J .200 

l,450 

l,620 

JO 
40 
JO 
5 

65 

2~0 

2•;0 

Rednoidlf ilnd ftine llo•in 4~165 ...... 

Value 

o.sn 
2.40 
0.25 
l.00 

1 •• IS 

0.£.2 
2.40 
2.50 

5.52 

1.30 
0.40 
9.10 
7.80 

J0.60 

30.27 

o.os 
4.HO 
2.50 
0.20 

7.55 

17.50 

17.50 

73.84 

··--· 
IC.M • A.Iv Milt.eri11J' r .I'. • Fhahhed product. 

F.P • 
.!5l 

250 
900 
200 

1.000 

2.1so 

500 
600 

40 

2,000 
2.soo 
5,000 
7,000 

16,500 

1!~,990 

(,Ou 
5,000 

400 
5,000 

JJ ,000 

2,25,000 

2,2~,000 

....... ,. 

Value 

1.25 
4.SO 
1!60 
6.00 

11.15 

1.50 
l.10 
1.60 

8.40 

l .80 
4.00 

14.00 
19.60 

39.40 • 

61.15 

o.c.o 
e.oo 
J.60 
2.80 

15.00 

JJ.7~ 

Jl. 7~ 

1•.n.u 
•u•••• 

R.1tr:• •l!J ;11,pl1c.1hle dnri.tlfJ end 1'104 to, huth, 1t1v 111atari;1l 1 

'""' finished pcnduct•. 
I 

l'fldu•:I ion yiolctK h.ivo llc~eu c.1lc:ul11trcl l"111cd on av.1l1.1blu ,.J.1ta. 



Anneau-e 11. 

---- -----·· 
hl"s.: :-ii t i r>n 

Din.~o:nree Rydrnl~-
::intr Unit. 

l .. \ooratOl'J' 
Disttllatioa 
Unit. 

l.'Yen Prfn-
f7 I. Watt) 

thrc Pre1111 

1-in , .. 11., 

1,.,, .. 111.un.uon 
r1 .. nt. 

T .. nk s/s. v .. rtiCPtl, 
f::tp. ltOO Litrt>n. 

I T-.nk S/S. YP.rti .-..J, 
1 Cnp. 100 1.itref'. I . 
Ston1re ir.tnke, 
S/s., C..p., 50 L. 

Cttr. •• 100 '·· Car., 200 ••• 
Car •• 500 ••• 
(!itp.' 

1()0f) '·· 

- 7t(. -

List of hquip!!Dt 

-t:.:.--. .. ,--· ---Uui~- -·1 

I 
I 

Uttaa 
lt."'8tlua 
UdJ"'ft• 
ltnth•ndu 

llalaja 
tantra-
Shah -
ltllt ..... nda. 

n.r.. Tr11-

dens "'"' 
Link. 
r .... t...,.nda 

lhlaja 
f11ntr"-
ShAb -
IC:.thllMnd••. 

P-i.l11ja 
Jantr11-
shala -
bth•nd". 

Slll!thj 
f.n~inen,. 

Varke -
Ddhi -
lnlfi11 

Roh,.tgi 
J.S. F11-
l!ric:.t.t1r -
'-"nJ"Jr -
Jndi ... 

R,,hatp!i 
J.S. F•
~ricrwtnr 

Y.nnrJr -
J n1ti11. 

•• 

. ' 
•• 
•• 
•• 

o .... 

One 

One 

One 

2 s .. t 

~rtP. 

On~ 

One 

Six 

Six 
f',,ur 
Four 
Fnur 

v ........ 
< n·;s > 

;J6R 

W' 

2011 

Qr.JO 

'•f.} 

5R~} 

2200 

1010 

16130 

?,10 

"°°'' '•ltlo 
~ 

r- ·- -. --l'a 1 '° •'f n.-J••r 

~ ~:;~ :~ ~:~··~".: 

01.11.1~~ 

n1.o~.1~'45 

fJ1 .n2 • 19'45 

?lt.0'1.19M 

O'i.O'J.1'JR') 

o6.09. 1q~c; 

o6.()9.19'\'; 
o6.09.19~-; 
06.09.10~5 
ot;.09.1q~c; 

. ·--··-1· -- -----· - - ·--

,. . rt Gt-•=•rk.1 ·~·· ~ . 
o:~::::; ..... :::---· 

I . 

I 
~1.~2.1~A~1~in'- u~t!d 

01.01.1,.J .. , ......... 

91.05.1C)Rr. lnr.l ... 11 "'!d 

?•1.rJ11.1QP/.1ffrinr uii;ed 

l 
I rn .o••. 11Ar. I nr: t., 11 ert !'Ind 

r:l)llllll i tu; i 'tn•d. 

01.0'l.1CJ~~ ln:it11Jlr.d 11nd 
c,,11111;:;,;inned. 

o6.05.19M RP.inl! ur;ed • 

nf..oc;.19~ Ar; ''f. uf'ed • 
<~ .n1;.1C)Af; Rf'; n'- UA'!ri • 

o6.•11;. 19AA J\foin,. U,.fi'do 

()().nr;. ,q,,(, B,. i "' 11n ,.d • 

. ·- ..... , ... - . .. . ........ --·- ... -···-... . ····-· ·-·- .... --···· 
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·- .. -.. --- ---.. - ·----· - ------·-··------ ···----- -------- -•. 
i.•~:;..::-1; t ion Cn11pan7 Unit 

Yalu .. llate ,,r Order ....... He.,1rlul 
(U:iS) l .. te of l'urcl•&P. H.-cP.iYIKI 

1-iquitl Liqui.f ourMire- One }87o? 17 .il1. 1"}1'5 01.()11., l1111t .. lled 
Ex•.r .. -:tor9 c .. p.' FrAncP.. 
1~ L, •• S/S, 
COlllttleb. 

Hoi:~t, C..r"cilJ •• One 1279 17.09.19'\5 01.0lt. 1 Beift! used. 
1 T~n, R!tnd orr"t 

Jl"'lh~t, C..pacit;y '' One ~109 17.09.191'5 
? Tnn, Electrically 
•,,.-.-..tect, W/Motor. 

R•ctifiCJttion Sil ic1tV'lr'" One :51)7 26.09.1985 26.05.1 I1111ullet1 
Crl1111n 10 C• Dill•et r Bollb.".J -
x 1.R ff Lenf'th, Ind ill. 
Colilplet•. 

, Gl11se React ion Sil ic1nnare One n'•" ~.09.1'JR5 tJ5.19R6 Jnstallr.d. 
-qf!llbly, com,,Iete Bn111ba7 -

Indill. 

n~stl Pr Hr.rizonl'1) Nf'Rtler Onf! ?.5712 06.<n.19R5 01.0lf. 19P. Insldled 
3 rllsB SllOke T•.he Boiler - llnd CnlNBi-
r.kc•d P.oil er Bomha;y - ssioned. 
ttndp\ PR>/1•0. Jndi"· 

ttectric Feed '' 'fvo lnr.l. O(\.OQ.1QA~ 01.0lt .19~ ln~t11Jled 

1"u111p Co•rl•t.- end r.,, .. j_ 

"!i th notor ""d RSll)hf!d. 
~;t!'.lrter Sui btMP 
fnr th~ llMT'! 

I PnHf'r. 

! s.·un;y Aut?.,.ntir. . ' One Incl. fJl;.o':l. nl\r; rn .0'1. 1<J0.r. I nnt.·111 ~d 
•·resnnre J~t Rnrn-.r ~nd c;nm"'i-
llndP.l IN-Wl't~ CL5. "" i ""'"d. 
~ J'C Ci:>ntrnl l"nnel. '' One tncl. nf..~.1·11tc; ,, 1 ·''''. 1 t)P. I nr. lR 11 f!d 

" 11d c;,, ..... i -
"" j (1'! "". 

J-fot•r111 J>u11l '' O"e fnr.J. flf.. O'l. 1 qRc; 01.()lt .1')~ lnnt-.ll•d 
<:t•ntrol p,.9j er. ""d Cn111111i-

mii,,nrd. 

1P-.se F.xeh"""'" T1r~ ' ' One 1•~11 1)4.rrt .19Rr, !\ 1 ,()Is. 1'JAf Jn~t-.ll•d 

I ~:-.i.~r Snft~nin,. ""d 1;n111111i-
, rhnt. enh,nf!d,. 

I Chi11nf!J~ • t on .. 1~l0 ~.0·1.1QR~ 01 .or. .1QSV. Jn,,h\hd 
Suit"ble fnr 1 Ho. "'"" C:o"""i-

I DBO/ltO ""ionrd. 
NHthr ~ilttr. 

···-·· ·- ' 
... ·- -- -- ..... 1 ...... - ........ --·---- __ l_ -··-----· 

.. ,, .... ·-·· 
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~----- -------- ·- -
1.r .. ~::!"" i !·l it1n Comi1.a1;7 U11il 

VahaP l•le nf llrdPr l)ntp 
(U:>5) ... , .. ur l'urcl••tie lff>CeiYt!d 

Resnrb 

D.-ep Freezers •50 - Binnd T"" 30lJO of;.09. 1'1-q'i 0?..1;!.19'\5 hustAlle!I .. nc1 

lits., Hnrisontal Sound l:O..issioned. 

lel•i .. tor Bntnd. SitA•rhi . Rih-r-lntli 

-· Rohatri Percolator RohAlgi One 19'5"' 1).11.1"'5 ''1.of. 1'!J-"6 I ll!ltA} l ~d And 

C..~cit7 1000 Lita. J.S. F11hri t:n..i 11--iioned. 
cator -
lanl"'r• 
Ind in. 

•.1t;BJVAK• High J.B. S....ar ~ 1'vo ?"~1 oi;.O?. 1'2Rfi . ,, .07. 1q"6 ] .. t:ial h~• ...... 

I ~:tcaan l'u9lp llodP-1 F.n~. l'vt. C.,..inn;etnN. 

11-15. 1.tt!. -

I Bollbay -

I •.:onnter C•trr,.nt 

India. 

SrrTnlP.Ch Onl! 1""-"' 03.l)Cl.1~5 'n.m.1~ lmb•ll .. d 11nd 

I , -"!t .. n'!tor, :5 Engtt. eo-isr:ioned. 

I ~•'l l Yent r eP.d i nr: Botlblily -
.Tst'1kA in S/S. ln-ti111 • 
• Ror.q ~~.Qq. '~q:; 'l1.rJQ. 1'JP~ 
i "'' J ., .. r i IH!r, •• l'n• Inr:l"'ll""d nnd 

i ::.,., ... i:n1 100 kf.P/hr •:nl'l!llim;ioned. 

: vi t. h '°'If 1 fl11•P 
! J'r°"f Hot,,r -
I 
! G~ner,. tor, •• On• ?P1°' Cl:5.'l9.1qR5 fl1.m. 1qP.(, I nr. tst J1 ,.d 11nd 

I c~r•cit7 10'1 KVA t:o.-i11r.ion,.d. 

: 1: ... rl•·te vi t.h 
Ar~Pl'Rnri ""• 

finl~r Dr7er KAthnnd•1 Clne 125 i'O.ol•. 19R7 .?O.fllt. nf\7 1 nr. t .. 11 .. d 1tnd 

with Four ShJeYeft Hf!t=il Wnrk Co.linsioned. 

hn.t Onf! s..-:.11 - K'lth.,..ntl I ''h . . 1•n"J'. 

;Ynr.uu• ConC"t"ntr111- S•r•otf!ch Ont! ~59?.lt 05.cn. 1=>"5 01.O'J.11R'1 J ftRl:t\lf!d llnd 

tnr, c~r,ett7 Ron Enrr.- r:,,.,. i "" i ont"d. 
l.i • r,.,_ S/S Y''• ffn•Mf -
Cnnnlr·uctton Inrli11. 
Cnlllf'lete - Indt11. . 
Vttr.11n11 Coneentr11tC)r '. Ont" Incl. o,.()CJ.19"5 01.•19.19A( I""'·" 11 t"cl '"'" 
...:,r. 30fl LJtres. S/ • •.:n-i "" i •lnflfl • 
y.>lt ConKtruction 
:~mt1pl1tt ... 

Air Cr.ndt tton' / •• OnP. 1?20 o,.09.191t5 01.0'}. 19.., IM•rt\Jt"d 11nd 
r .nllllll i 88 i OIH"d • 

St•111• DtAttlJ11tion linrltr t1 OnP. ,.,~ 1(,. 10.19R~ 01 .nR _ ,,.,,, 1 "" t.111 htd llnd 

f'J .. nt 2000 lttrf'9' J:,.,.,.. - ~n111111i11,.inn .. d. 

C11p1ctt1 ffneftrll Ans""' -
Tilttn~ T1pe Still J ndh•. 

-- ···- ·-·----·--·· ·-· --- ··- ~-···--·-· --.--.--~----~- -
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--- --·- ------ --
1~srri1·tion COll(.IAnJ Unit falqe Del~ nf l'r.t .. r ..... 

(USS) llat• of l"ua-rla•RP. ffl'r.t!iYr.d 
a .... -.rk11 

--· ------ ----- ·-----··--- --··--- ·-
St.,rogP T:11nlt for Sen.,t.PCh O.• .. ;>,, O}.tY". 1c:-Ro; 01.12.19 UndP.r 
Rt"L, C•p. 10,~ F.~. Fwt. T"Rt11U~tion. 

I.tr. Lt•. 
BomM7-
India. 

C...t.rl fap ,_poinbt Serwotecta One f;YCJ 0}.09. 191'5 1 hl'tall t'd ,.nd 
re..tal• napend ed ':0-iR!tion•d. 
he~YJ dut7 werttc=tl 
rP~trifare .. chine 

Wheeled Tum '' Onf! )55 0,.09. 1q."5 Beinf'! U5ede 

¥eight-. a.1 .. nce: 
•) AcC11Vei~ •• on .. 21y; o,.OCJ.1~5 01.12.1 Bein,.. used. 

protaMI! pht-
fore eclae slePl 
~rd l1J'f! 200 kK 

h) Ac~i~h se11i-s If " he Incl. o~.09. 1q'\5 fl1. V.1 NPeds rl!"J"'ir/ 
ir.dicali"K acnle rf!pl11c~nt 

hrnYJ rluty type 
l'; k,-,;. 

r.enlrifur.e ~ •• 'JftF 6'69 o~.oq.nR5 ln1tl:.Jled 11nd 
Yi\h 11nt~r, ~r. C,,_iBKil)ftf!d. 
~ hoar vi th ~111e 
~111t~ and Cftuplinr, 

J .. •ine on Sur11 One 11t50 t>z.07.19R:; 1?.'l}.1'JR ~n!it1tllP.d end 
&JttT .. ctor Unit F .. bricatn - oRsa:do!led. 

Coi•bttor 
lmlii•. 

f'P~ T11nk f C7lindri- S•rvo"'11ch 50"6 OJ.()9.1'lM 17.~.1qR B•inv. Tnst,.ll• 
f!"'l) 2(Y.1n litres vi h r.n,.,.. 
·foe~11t. """'""' 
FJ?r T .. nk CCylin~d 

f.1:57 o.~.t)9.1<;J~r; 17.l)( •• 1q~ JJ,.i nfP 1 '1ff t ... 11 • 
.,.1) 200fl I i h ,.., '' 
with l iH in!! 

..... 
,.rr:tnrP.111,..,t ~ 

! tn,. 11 .. "1" '' One 'l"tt ... ,. lntil,.11· ,.,. 
""' !;urJ•l i ,.1 

... ·- ---···· ····---··- .. ,,,. ______ .. ----·-- ... ·-·-' 
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List of l'roject Vehicle 

--- ----- -----·---- ...-~·--~---~---~---~~~~-------

Unit v.1... llate of Urdl!r n..tP 
( 11$') Daht uf i'urel1:1t•.. Nr.=~i we.I 

----11----.-1------------
To71>t• C.:O. l'!ne 
J•pnn 

Shp• S..IPt On-, 
dur and Sf.llls 
Aman -
KittMi!lnda 

01.1?.19"') 

-·-·-' ..... -- .. ·-·-.. -·-·-···· -. - .. ····- ·-· ··--· .. _____ .. --------- ---··---- -·------
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List of Office Eq•ipa!nt and T~ni_lJu:! 

l~!'l;:ri F>l i•J!I c:.,.1 .. "'''1 Unit talu• l'at• of Ord•r P..t-. .... _ ... ,-t'i 
(U:."S) Dall! of l'-rchas~ R~l!iY•d 

aNl FUin« C..binP Grihll L1nr One ,,., 01·. 11. 19"'t 
C•ntee -
Ltth•nd•. 

Clriha Lit one Encl. 01.,,. ,,.,,. 01.11.1 
C:entre -
r.at._. ..... 

en Tllble ..... Llt1n1i T..., "'c:t 0?.11.1~ 
laalha 
Ud1• -
1t .. t-..nt111. 

llev Lelnd Sia End. Df'.11.1')1Ut 06.11.1 
lllnlW.. 
Udrog -
K.,t...,..nda 

it ~P.1 C..hint>t ,,..) 1 .. y One ?1CJ 01.rJ'J. 1'9'5 111.111. ,.,,, 

F11111iahf'r 
C1Jrn~r -
f.:tthMnda. 

't..,,.•n T11bl,. Y:dl•y On~ ~5 01. 10. 1'1P."i 01.10. 1CJ.R 
Furnh:hPr 
Corner -
i,.t .... nda 

r>-t-.n Ch=d rn V.11Ue1 Tvo Encl. 01. 10.1''~" m.10.19P. 
Furnisher 
Co•ner -
tt .. thnr-nllu. 

l'l:Plria T7pewrit11>r 
• 

H•rc:1ntil 9ne 76'• 1~.,, .1'l'-U1 01.01.11~ 
lt:Lr:o/1~1~, Tr11dP.re -

i J.11th1Mndu. 

:t ll>P.1 r1111in Al•i!".Ah VralleJ One 1l«) rn .07 .111P,1:, 01.07.1 I . Furnisher 
Cornf'r -
KJ.t.h .. nd11. 

:•H>dPn Office Tnhle VAlleJ One ,, .. 01.09.1C)Jt(, 
Furninher 
Cnrnttr -
r.1tt.h .. ndu. 

· 'HJfiflft Dun I np Chit t r11 v,,11 .. 7 , .... £nr.l. oi;.OCJ.19M n';.fJCl.1 
Furni11hflr 
C.,rn~r -
K .. t.h.,.ntlu. 

't,.,.l rh1tn Office y,.u., Twn ~,,. ?.? .o-;. 1'llt? 
'rtMn,.t. f!lr'I i 1dter 

Cnrn11>r -
Kltt.'""'1ndu. 

--·-------·------- -·--- -·-... - .------·- -· ·-·-·- --- ···-·-·-······-
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-------- - ------
l.Je.s~r iption c;.,."" r.7 Unit '•l•e l .. h nr Ur-J'!r lllltP. ·::-=-i (U.t;$) Pet" nf l._rth~• .. Rrr•i•PCI --- --------- ----I 

I 
s • ...-- Three 1 .. 7 n}. 1;-. 1oi\ir; "'· 17. 1'1"~ 
Electric -
lat ......... 

.-ltape Stat.User F!lcific One 1P.~ 'l1.0'5. 1<l-~ 'l1.flG. 1ct--"f. 

or Plain l'll~r Circl• -
:....-1..- (S... •nd lt!tt...,ndaa • 

... u>. 
Mt. llodel 570 9'1 Sinp- One '~ '~.')1.1~ 01.<1'.1-

ain P.per Copier Port!'. 
ete • . ~9?,,._,,')A..5. 

---·-·--·--...... -·--···- --·---· -·--- -· ·-------· .. ---·- ---· .. ---·--·- .. ···-



·- ..... 111. - ... IJ -

Lat of Laliloratog Apprat-. !suipenla, Cheaic:ale .... Sol·~ 

-fl-&J.arri ;-t fon c.,.. .. "'rJ Unit 
Yalu• Date nf Orol"!r ni.t-. 11.-.rh• (u•;s) .... e ~r rurclM'I• ._,.,,, ... 

------ ·------.. ---------- -----
'"rlnas 15iac; . ofl.()ll.R-; IR.!llt. 191'-; 

ite9!' 

..,...t...., a,..r..t Jari088 W.7 11.10.1985 V>. 10.11)115 
Dd Eq.i,-.nte. u .. 

icala and Yario.e 19.01.1• 1'1.~.1-
it-

nUon-
Calwtt.. -
Inell•. 

eaicalsand £. fterck hrie• 10'W ;>1.01. ,.,,.,. "'-~· ,""" 
h••~ l.i•ilt!d - u .... 

C:tleutl• -
lndh•. 

Ja8"V"lre Apptr1tlaa JinMl f,.rina11 19? 1?.01. 10.V, ;'~.t)tt. 1l0~ 

SciP.ntifi it~. 

l>t?J hi -
lndht. 

111 ...... r• a.,..ntae flriffin Y11ri1JU11 ?('¥() ~.~)1.19W. 01.•JR. 1~· 
and Cw•n 1tnd ,._,r,. it.-... 

U.K. 

lllRllMlre ApJ"'lr1tlae r;riffin Y-.rious ?.279 ?6.('1. 1q"6 1o;.'lR, 19-V. 
:tnd G-orr. Heims. 
U.ll. 

h"!llt e .. 1~ 1tncl E. MP.rck Y11ri0t1s ,,.~ ;. 1 .n1. 1,,"~ ·~.1?.1W, 

Snhrn~ Li•ited - it~. 

O.Jt11tt" 

I lndi ... 

Litt-or• tOl'J' Eq•Ji p- fti.-..J Y11rff)t1!1 '.:>5-' ,~ _,, 1. 1!)'WJ ~·.O'·. 1~q; 

nt. (C•ntrifnlf•• lnt•rMU i•nit1. 
SU rrt>r, DY'"n Ml - I>.~) i 
(Yaeaaa) 9 llnd nth'" lndi,., 
n.-..> 
e •et thin l.llJP.r• V:tll~ V11rlou11 ,,5 19.01.1~~ 01.0··.1~ 

hret91tl"fn"~Jlh1 Kit. •;nt,.rrri" H~. 

- r.11th1nn. • 

ta& ThP~ter '"11? Y:trtoun 1it1 0? .07. 1'.JN, rYl. O?. 1 'JRf, 
1~ to .r.o c. F.ntnrrt- u .... 

"e" - Kat 
Mndll. 

J•,.,..,,.r• Ar""r"tu11 '"11~ '"rtnut1 PJ17 11.10. nRr; 10. ,,,~ 

t.;nt "rrrt- it.-. • ...... -
K11th .. ""' • 

··-----··---- ----···- -· -··---·-· ·---····- ······-----·- -··~-- ---··-··-·-



ile-:scr i I lion Unit 

01 .... re AFT".-..t- all~ 
lt!rpri-

pr.-e one 
Electric -
E..U...nft/ 

-.. -
1;eln• 
(~) 

ll.-rt.e 
IJ.I• •If,.......... '-""\ .. 

llal• nf l't1~har.• lfM:•iY ... I 
----------

~.01.19"f; 29.'>1. 109' ' 

.. -·-··-· -- ·-··- -- -- -· -- -·---·-·· .. ·-·-- .... ~-· -·- ·-·- .. ----- -··· .. - - -- ....... . 



DNcrlrllo" r~nJ 

-
Vt>l•i111g eel It~ R"ni 
Ampg. PC ~re. 11.c:ltinerJ 
UPnf lliake 111nd lal'-nd•. 
Accf'DOriea. 

t.t•• •c:1at .. e Rani 
,......1ete IL.chi~ 
ai&e (ft rt. bt .......... 

IH1Jh~ lliaehine ILJni 
11o. •o• vith IL.ehinery 
Dhi•tnr. R"ll• I.ti•·-· 
llorli'C atbaehment 
at111nlP7 at;~.-......t. 
11..b~r • ......... 

Air c.....,-eJaSOr l•ni 
Do.Me ql ihder lllaehinerJ 
with ' nr. ••o •. s .. t.._IMlv 
9'tor l'l"PK!'ure 
fnliteh (Aul,...lie) 

R11tcke:lv M1u~hi n~ ..... i 
C"'9f'l-tP. with K'tehinP.rJ 
1 Hr, ltlto Y, Hntnr 1t,tltetnd11 
...... 11 ........ 

Stpf!) C11tbiMl for .-.n., 
Vnrtsh~r- fJJrnir:h"'r 

!:?rn .. r -
1t .. th11nndu. 

lf,wJd,.n Wnrlretmp lhtn r.":; th,. 
T=tt-JP.. Udyn,. -

lt,.th""ndtJ. 

t;,.,;n,.•rinl" T..oh• H..-.t infl-.) 
Tr·ufinp-
r:,,. 1.td. 
f.11 t hrt Nin 

F.n~tn~~rlnr. Tnol8 Natio'tl'J 
Tr11din,. 
Cet. I.tit. 
rt1tt.tr...n"u 

-· -

- lt5 -

W•tor.,.....,u_ 

Unit 
...... l'ate .. r Or.I~ 
(Ml) .... t .. or ""'""'-"'" 

-
1 Set. ,qr., 10.11.1~ 

1 set. 2m or.. 11. 1Cllt6 

1 aet. 7T1R o1t.11.11t-~ 

1 1tet. ~1 ,.,,. • , 1. ,q. 

1 ••l Y>5 '17.10. 1Q~ 

Tvn ~ ""· 11. 1'1P.f 

Ont! ,,,., '"·'"· ,.,v, 

V~ri""'" CtC) nP..rn.1w. 
ft""'-"'· 

v .. rtnus 'P OJ\.()1.1 I~ 
Jt~. 

--

Dill• or Rnnrlca 
RecP.i•rd 

~.oo;.1ct"7 R.;n~ UAM. 

,'f'.ll1 • 19"7 RPinr u11t!d. 

"7. 11. ,.,..,_ 
.. i..,. '"'"· 

~l.1r'.11-~ .-.. in,.. n~Pd. 

,,.,_ ,,,_ ,~ "'";.,,. "" ..... 

.• ir;., 1. 1'1-~· R,. i "" 11n,.d. 

,.,,, .•)'J.1')RI°. .... i .. ,. .. r. .. d • 

1>$t.r)'l.1'f~· Jt,. i n,. 11n,.cl. 

(-".l'lq. i·IRf, R~in'- un~. 
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Phplco-Oh•lcal Properties or B09e i•portant ~uential Oils prod.aced tp HN'CL. 

1. Oil or Juniper leaYee 

Oil enntP.nt o.~, to 1.12 pPre•nt 

Specific «rsYit:r o.8-;ll (29°c> 

Optical rnt111tion • '7° 
Acid .alae 0.17 

Ester Yalue 1?.78 

E.f. Rfler aeet71ation 60.}5 

2. Oil of &hies Spectahilill Needles 

Oil content o.~} pPrcent 

S('f'cific JT11Yit7 o.~7'11 

Acid Y11l11e 0.25 

Eatll?r Y:alue 26.M 

Est.er contrnt ~.}1 J'f"rr,.nl 

(C..Jr. ~~ lwtrn7J ~~•t,.te) 

....,tP.r •111l•1e aftP.r 111cP.t ·),.tiDn M.r., 

'· !!!,l of wintergreen 

Oil content 1.?. prrc~nt 

Sr•cifir ~a•it7 1.1171 (;><>") 

Optie1tl rotation -n.30° 
F.Rt~r C"ntf'nt (Cstlc ,.,, -~lhJI R."I ir.Jl"tp) CJ'•.'l'• r"rr.t"nt. 

Snluhi 1i t1 in 1'"fll, ,.}cohnl 1: 1. '5 I~,"•» 

It. Oil ,.,, Rhodencb on lea•e• 

Oil cnnt~nt O.R JH!rc•nt 

Sprciftr. ~r:tYHJ O.AA't9 ( 1c;
0

<!) 

Optic111l rnt~tion -26° Yl' 

Acid •"Jue ?.~? 

~~ter •"Jup 1~.7?. 

Elltf!r yn\np art11tr 11crtyht inn ~t;.11 

C..rbn117l •11lutt 

SnluHUty 

11.56 

Jn,.?ltlbh in'J5' 11lcoho\ "r '" 10 volu•eB· 
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5. Oil or Tantes llinuta 

<'il c->nt l!Dt n. '; J""rr.,.nt 

Ester YRlae 21 ... R 

6. Oil or Citronella (Jan t1pe) 

Sp-.ci!ic '-ra•it7 0.9'~ (Y>°C) 

Acid Yf'lue 0.15 

E.~ter welue ~5.70 

Ester YRlae after RCP.tJlRti.;"°n 257.16 

FrPe 11lcohnla (C11le •• ,..-r11nfol) 69.R5 r•n•,.nt 

TntRl 11lc~hol$ (C"lc RS .-ntninl) ~5.65 r•rrpnt 

C··rlwinyl r.nnlrnt (Cnlc :t!'l r.it.rnn,.llRI> ?!'..r,7 111·rrP."lt: 

7. Oil of J"alMrou 

S~r.ific ,.r11•it1 o.~}2 (;:io
0
c) 

Acid •Rlue 0.1~ 

ERt•r w"lur. nftPr 11r.P.tJ~11tio~ 7.77.5} 

Tr:tal 11\coh~l~ (C~lc a$ '-er"ni~l) Q2.7/ r•r~•nt 

A. Oil of Sur.andh ko.lli! 

•> Oil fro• air dried berries: St~d~rd oil 

0.9368 - ( ?f>"C) Sp•rific gr~•tt7 

Optie11l rnliltton 

Refr11ctiwe index 

,, - '•·''' 
1.1,R91 ( 20°c) 

Acid •11lue 

uter Ynlue 

2.97 
?Z.69 

t;ebr •alHe .. rter acet7lllllion 11n.)? 

C11r~n7l content (Cale "" c10H16o) R.Ri:; r'"rrf!nt 



- .. " -
b) Oil from once distilled be~riea (dried •re). 

Specific r.n•ity o.q511 - o.Q5CJ"I (X>
0
c> 

a n 
Optical rot-lion -}q.o} to -~.'17 

Acid walue ~0.}5 - ~5-~2 

Eat•r nlu• 95.R5 - 107. 79 

Eiter Y8lae art-r acrt7l-tion 1,2.}9 - 158.88 
CarbollJ'l eonbnt 
(Cale.•• C1rJl16o> '·' - E.56 r-rcent 

c) Rectified oil 

S~ific gr~•it7 

Optical rotation 

Ar.jd Yalue 

Eater Ynlue 

0.9\96 (20°C) 

- 5.05° 
7.76 

Rc;.1" 

Enter YAlu~ .. rter -c"tJl"tion 1c;8.RR 

Cnrt-nyl content ~.7} JJf"rcP-nt 
(C=tlc ... ft c10a16o> 

d) Oil or lots of 100 kg - 550 kg despatched abroad 

S;.efific yr.1Yi t7 

~ptir.Al ro~•tion 

Ar.id Y1t] ue 

Est~r w11J •le 

o.'l?~' - n.qr,~, (;>0"c> 
() f) 

- 5.or; tn - ~.o 

1."9 -1~.12 

6~. 1~ - ?".6R 

EatP.r •~lue after acr.tJlRtinn 115.~1 - 1,0.~7 

Carbo111l content 5.f~ - R.17 r~rc-nt 
(C.,lc. ~R c10a16o> 

e) Fore-rune obtained durin6 rectification 

SJH"ciftc l'J'1t•it1 

OpUe11l rnt1ttion 

Acid •1tlue 

Enhr •'llue 

o.R717 (20nC) 

-2'•.'jo 

1.1')1 

10.18 

'""ter w1tlue 1tfter ~cet1l"tton ~2.15 

C"rbon7l Cf)Dt~nt 
(c .. 1c •• c 1ryR 1tJ> 1. 79 perc~nt 
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Content of l.eaential Oil in Aro•tic l"lnnts 

1. ~ epectabilie UeRYM ~nd hrir.R) 

2. Anrelica Archangelic 

i) Roots 

lt) SP.eds (old -.t .. riAl) 

~. Art .. iRf!fl spp. (wh~lP pJ~~t) 

It. Acorows CAlamus ( rhb~eR) 

5. lte1dl (Ocima .!!!.!,i!.!£1!!) 

6. ChnlllrM'lill,. (lfatricarie Challllllila 
dr1 n"""'""r - ---

1. Cietws launifera (ettda) ---- -- -- . --
R. Ccl>riAndPr (lor.al) 

CJ. l>:n:tn11 (Arte11iee11 pallenf 

(Whole pl:.nt - dry) 

1 O. JAtftlRllf;f - ( rhbol!ll!r;) 

11. Jethi•:•dh•1 (Alpinea ,!!!'l11cce_!'sis) 

1 ? • Juniper ~nie 

i) llrrr i f!B 

fi) J.e,.Ye,. ~nd tvi~ 

1 j. ~unie_ez: recurYa 

i) 8'!1·rh,. 

ti) J.e11Yes 1tnd twi~e 

11'. Oripnu11 mrjorana (whnle pl,.nt) 

1 r;. Pine cones 

1 6. 811.,.ndh,. knk i 1111 

i) Dr1 '•rriee 

tt) Once diRtilled b~rriftll dri~tt (M,.rc) 

it O<>il frOtl exrr••R~ r .. t lrr.tm 

cnmrtet~lJ exhltu~ted h~rrt~R (dr1) 

1 ?. !~!.'!.t!! .!!.n..!!!!!. ( whnl .. rJ ,,.,~ri "~ rtnnt. 

f'ercr.nt (By Veight) 

o. 19 - n. o;6 

n.?lt 

0.10 

(l.?~ - ~-'' 
'\.~?. - ~.r; 

o.;-. 

o ... 

tr .. CP8 

o.?. - o.?~ 

n.~~ - 1.? 

1.7~ 

o.•• - o.I\ 
0.57 - o.R? 

... o - 5.0 

o.r; - 1.0 

- ,.ir dri~d) n.~ 

1 "· TejJlltt ( CinnallOllU• tual• ) ( ttr1 1~,. ..... l 0.(.5 

19. Tt11n1r <x•nthoxul11111 ar1Mtu11) 

i) Fruit whole 

U) Hu"k 



20. Thuja occidentalia 

i) s~ll!dft ~ole 

ii) Seeds - povd•red 

?1. YetiYPr (North lndi1an) 

22. Winterr.reen (Gaultheria 
proc•bena - d17 leana) 

2,. Rhododendr9n (dry lf!ll•ee) 
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Content of Concretes, Reainoida and Abaoluteo 

01. ArtP.•iRf!fl concrete ( n-He:11:1an• 1a11 Roi •ent) 

07.. C:t1:tllU5 Olfln-reRin (n-he:ii:nne nn 1;nl••nt) 

0,. Ciatue !~danif e~a 

i) ret.~ther PXlrACl 

ii) lten7.Pne er.trnr.t 

0~. J~t"•,nnj ~OnCrPtP. 

i) Alrnhol A~ P.nlYP.nt 

ii) n-ffPXAne 88 ~nlYPnt 

05. S!iy.:rndh·~ kok ilr1 Ct''lrrPt e 
(n-H•Y.~nP ~· R~)•Pnt) 

Percent (Bz Weight) 

o.lt 
1.15 

0.3 
1.i> - 1.28 

o ... , 

o.'• 1 

f.. ~l 

i) Frn"' dry hP ... ri ""' l8 

iii) frnt11 husk 

i•l Sf"Pd kernPl 

oli. VAJPriAn (V. vallichii rh;7.n"'r~l 

i) Alr.nh'l) nn nnhent 

ii) n•Hex1'"e ,..,. snhf"nt 

17. 0A1t1Anthus (u~in~ n-hPX"ne n~ nolvrnt) 

f) Fir8t e•tr,.r.ttnn 

it) Ser.,,nct ntr11C!tinn hJ "oxh~l t 

;>.o 

o.o:; 

iii) ffoxh~lt extraction of fresh flowers 0.60 

18. Su~•ndh~ kokil~ ~h,.olute 

i) Fro .. n-hw.11ne .-xtr,.ctiYe 

it) Frn• r~t fro• !Mire 
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,q. Tre~ llORB (Reainoid - Alcohol extrllcte) 

i) P11rwelia !.inc!!!:!! 

ii) E· nepnlensie 
HU Uane11 11;~: .. ciea 

h) Cot1111erch'1. lot cnnbtininr: nt-ove thrf'I! 

20. TreP. llOSS ~beolute 

i) Paraelia tinctorua 
ii) !· nel!.!lensie 

iii) Usne,. SJ'lf'Ciel'I 

h) C0911f'rciltl lot conblininv. .. tiov~ thrPP 

23. Musk at-..nl11te 

Content of sctive princielP.s of HP.dici~~l Pl'!!!!_! 

01. ~erheris Hre~iP.s (t'flrk) 

t) 

ii) 

Frnm tni:il!rlJ 

Fro111 h1!frnlyRPrf lllAteriAl 

o••. Podorhyllum Tf?'-lin frolll 

i) Rhizomes 

ii) Rootll!tR 

01. Su,,11ntlh11 koki)A f iXl!d oil 

i) 

ii) 

81 solvl!nt P.Xtr~ction 

87 nprl!"nton 

02. XRnthox:vl11m settd 

t) 

l}.O 

11.1\?. 

11.f.I. 

A.o - _;)f).n 

~.R 

7.r.-, 

"·-'° 
f;.;-o - <J.?.R 

1. 7 - i?.O 

o.~ - o.,; 

o.~ - o.c; 

1.~r; - 1.Rlt 

5.R~ - ?.59 

1.1;> 

1.70 

30.0 

16.0 

1~.o - 11.0 



Y. SitA'11• 

f.lA'tlft Anthoni Du .. r~eck 

-V-

rr,,tl•1r.t inn ,.~··"" 1 nri Rt I 
f:hi,.f T~hnicnl AdwiR,.r 

Emgin@er 

1<> Or.l,,ff.r 1'lRlt -

9 Arri 1 1·1R5; 

1t:t1 1()3c; - Jnnu:try 1rtAA 

1q .. lanu11ry 19'\5 -

1" April 191'6 

tt..y 19"5 - June 1q86 

}. April 191\5 - 'J June 

191\5. 

11 Anp.u:;t 1981; -

10 No•e111hPr 1~ 

1R May 19!'~ - 10 AuRUat 

19~7. 

16 Jftnu~r1 19"7 -

e1trly 1ql\R. 
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International Staff 

the Project besides CTA had provision for experts in the following 

fields: 

1. Econoaist-' ~st Benefit Analyst 

2. Marketing Expert. 

3. Engineer. 

4. Sbort-tera Consultants 

Details of their assigneents are given in Annexure VII. 

S....ary of findings and recoomendations by the experts are given 

hereunder: 

1. Economist-Cost Benefit Analyst - Economist vas earlier scheduled 

to work for 12m/m. It vas, however, felt that 6ra/m were sufficient to 

Ca&a>lete his vork. The assigmaent was completed in 2 split missions of 

approximately 4m/m and 2m/m respectively. During the first mission, 

study was completed on cost calculations of cultivated crops and a tript 

abroad to find possibilities of sale of HPPCL products. His main findings 

are: 

1. In order to be profitable, HPPCL needs to exapnd Tamagadhi Farm 

to at least 100 ha without increasing overhead expenses and to 

reduce direct production costs. 

2. Of all the crops, palmarosa is the most profitable one. Production 

of its oil can be increased to 5 tons. Mentha would be more econo

mical if grown by farmers. From the farmers point of view, 

the crop is an attractive proposition. 

Lemongrass is not economical production although it has some 

margin of prof it. 

3. Belladonna, as a crude herb, cannot compete in the international 

market. There is some scope of its marketability in India. 

Main potential for belladonna lies in producing and marketing 

its extract, in local, regional and international markets. 
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4. In respect of crudP herbs. BPPCL has a relative price disadvantage 

due to higher overhead expenses. The potential lies in developing 

a reputation for quality and reliability towards overseas customers 

to effect slight price disadvantage. 

The Expert recom111ends: 

a. Production progr...-e should concentrate on items with proven 

profitability and 11arket acceptance. 

b. BPPCL should interact to the maximum possible extent with the 

private sector for technology transfer and market 

intelligence as private enterprise is likely to more cost 

efficient. 

c. Tamagadhi Farm should be made a profit centre within BPPCL 

with more powers to work and take decisions. 

Main emphasis should be given to palmarosa in the cropping 

pattern. Mentha should be give~ to farmers for cultivation 

Cultivation of citronella and lemongrass should be 

emphasised. 

Mentha products should be developed as import substitution. 

d. Possibility of exporting some form of belladonna extract to 

the consumers direct should be explored besides exploring 

regional market. 

e. For improving efficiency of the HPPCL, management information 

system should be introduced (as per system given in the report 

by the Expert). 

Regarding sale of products and herbs in Europe, the Expert rec0111111ended: 

1. Sale of extracts is not feasible unless programne to produce high qualiLy 

extracts as a joint venture with users in Europe is made which could have a 

chance of success. 



2. There is more chance in dew~loping n product line b:tsed on P.i .. laJlln 

hP.rbGJthere Also onl7 'aigh qUllli t:r rro~lucts vill h:-tYI! nn7 char.ct>. This 

•enture be taken up vith llQlae '·ell ei;t"hlished Eurol"""" fi,.. vt.o i5 villin~ 

to t!tke rf!llponsibilit7 for prod:1ct c!1oice9 pc1r..,..arinr. nnd ll!nrk•tinr.. 

'· For rroducts like diosr.enin, Jl'.Anthotoxi"> muvolfift roots, thPre iG a 

poasibili t7 iC dtml t throur.h 809e European C011ptn7 tradin« in these. 

Arpointing a SAles rep!"'eG9!nhthe is recommended. 

~. R~gion.~l ••rkets ...,., offer rre~t'r sco~ for selling pl~nt exlr..,ct~, 

llS drugs frOll l:ot~nical orifrln Are still uaed hf!rP.. Such eiclrActe are i•p0rted 

110stl7 fro• the vest. 

In r.eneral, turopP.an Ca.pant• conblctt!!d ~ the Expert vrre .,re open 

towards purch•aing eeaential oils f rOll de•elopi~ countri• than purchasing 

herbal extracts. 

2. Marketing Expert - Main recom.rndqtion or thP &xprrt are: 

1. The Tr:tde rromotion Centre lllnd the RrFCL should ..nke joint efforts 

for promoting exports keepkng in •iev quality, quantit7 and ti•el7 

supplies at c011peteti•e rates and as per rettuirement of 

intPrn.,tio1111l .. rket. TradP Frnmotion C•ntre Rhould concf!ntr~!e on 

marketing strR tegy, a"lrkl!t i ntellig,.nce :tnlf pnh li city of J?r.r,l '"8P 

(lroducte overeeas 9 aponsorninr. =1nd in•itinr, rlP.l•r,.,tion11. 

2. To build international cont,.cts 1110re mf'ltninr.rul ~r.d nn long term 

basis, efforts to be mnde b7 conet11nt di,.lorue with ovt>rRe~I' hu1~rR/ 

brokers/perfumer~ for buy back arrangt!tlent Of 9flftUfS11Clur-.rPrt. 

goods. 

3. NeceaB!lr1 reRUlRtor1 steps to be hken h1 H.tt.G. rre,,.-.1 for hnr,.,,ved 

exports. 

''· Planning culthation a"d (lrortncinr, prnclnetn kPP.J•inr, in vi,.w i"t"r

rmtfonnl det1and. 

5. Asatehnc~ a'ld act he co-op~r,tfon of R.ff.r..' s C'.>llllllerct"l rPprP.nen

tathes in Elnhaaa7e 11bro11d for pu1'lici ty nnd """ist:lncr in loc.,l ing 

lon~ lttrlll bu7ttra of ff P.p,lrne prnd11cb. 



6. 0.uae~a .. rket stud1 nould t-e cnrri H out l-1 the nrret., Tr:tde 

Proaotion Centre and l'ri•"lP Exrorter~ ~;~h Cio•rrn11ent Assiet~nce 

for contacts, prici~, nev rn>duct de•r!nf111ent P.tc. 

'· Plut Englaw - The plABt engineer'• •i•ion wall completed in two 

apt.it periods or ) aontha each dae to •taaered arriDl of eq•ipment, 

aeed to coaplete ciYil work for ho•i~ boilft', vorblaop eq•ipaeat 

... generator. "nae Job .-. eo11pleted nrin« Auguat 116 - October 1986 

and "-7 1987 - A..-t 1987. Two repotte were nllalttu. 

aeea-• .. ttone -•• in the fi••t report were accepted iand t .. ken carP. of to 

a large ntent. llain recam•r ... tion pertained to 

i. Coapletion or •i•ll work 

ll) To .. te pro•ieion for i•pro•ed electric load 

lli) Rewire the factor, in accordllnce vith set etanMrds for eafet1. 

In the t•-rainal report f ollovlng reco1111end,tion were .. de: 

i) Order for remaining equi,.ent to be expedited. 

U) Water eapplJ 91etr:11 to be eoapletecl. 

ill) ~•ggintt of etea~ pipee and jackets for heat coneuaere to be c .. pleted. 

i•) RPplace underelse etea• pipee. 

T) Condeneate return 91et• to be inetalled. 

Yi) Training of .. tntenance pereonnPl on gener•l workshop practices. 

Ae a long ter11 ... sure the J;ngineer .... recomended c -n<tideration 

of npeneeion of the plant to •tch the rate of ~ovth. 

The llPPCL baa appointed • well q1Jalifled enrine~r who i~ atte .. ing 

to •11rioue rec.OllMndlltiom. for long ter• re~ndation, the ll'lthr 

i• likel1 to be coneidereed at the nat TPR, ii neceaear1. 



ADDeJnln w .I lJ.. - ... , -

I. Jnt .. •·•tional Sterr 

1. lald~ Guhtt 

J'rt»clqcti«'n Ttthnnl">rbt/ 

ChiPf T•rhniet1l A~wi8Pr 

?. i) 

if) 

lhtt~r J. 0.. ~k 

Coat Rf"nPfit A ... lyat 

- do -

~- '· su ...... 
"'-rkPti~ CnnRUJt .. nt 

It. Stt.hid Ah9.!d 

En«ine.r 

T.-.:hnic:-.1 RP.pnrt. A April 1CJI''; 

(ctt,, .. ri ..... rind 10 Or.toh-o1· 1-

- A Apri J 191t5) 

TP.Chnic:tl RP....,,rt 9 25 April 1~ 

(c-.werh•« f'Priod ,J,.n,~·"y 1~ -

April 19'"6) 

T...:11niC"Jtl R .. rort. 17 .Jaly 1~ 

( COYl!ri ng t•riod M1ty-.Jq... 1Clw~) 

T•chnic11tl Rernrt: 1·rneotion 

nnd fllllrkPtin~ nf "'"'1"1P.fte 

Hedicill"l Plqnta ~nd f~'ViPntiRl 

Oila. Nn. DP/TD/SP.r an,1 20 

Au~at 1')JJ6. (Cowrrhlg .,.riod 

2 Arril 19R6 - CJ June 1~). 

Fir11t TertaiMJ RP.port: 12 ..,,,,.,.bf!r 

19"6 (coYPring pP.riod 11 Au'-U~t 1~"6 

to 1~ tln•"'hf"r. 1""6). 

TP.-.in..1 Prrnrt, 1'1 An.-1111t 1CJR7 

(Gct•prh,. J"'r1ntl 15' Hn1 1Q"7 lt> 

10 l11,,1Rt 1qA7) • 
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II. ...tional Staff 

A. Stady Tove 

l•rort nn Tour-a:1le .....,_.,tion 

ll11ti0Ml frojP-Ct Director or the H•rl-Al l"rodacta And 

FiMlir:·•t hn of i>;q•i,....nt Li11t 

vi th mn IJO (} Srpt•ber 191'5 -

1' Octobfor 191'5). 

2. l'a!"'a ltan T•ladhar 

Slabs Officer 

B. !raining ?rop=a!!!! 

1. Ud•ll111b hj Poudyal 

Report on Mllrk~t Study Tour "nd 

kpnrt •rket Selection 11nd 

Dnelor-wnt lbrket (Orpniaed 

by ITC/UNC'l'ADJOATT) ( 30 April 

1986 - 23 .... , 1C)l'6) 

S•al,,r l'rnc .. :i~i nll'! Offic"r 0-""rt~nt ,,r l'M ...... ry. 1.nradnn. 

11nd R':~i,,Ml Rf"l'fl!'trch J.,.~r"t,,r:r 

J119111 "ln-t Sri n~~r - I ntlh• 

?. Mr11. Hi• Cfl.."lplF"!llin 

Prod11etion Officer 

N11., Ii tJ Cnntrol) 

'· Mr9'. Minnt-11 Jon-r.t>n 

Proce8sinr. Offic•r 

ff. J117,. l'r8dhan 

Prorew111inr, Offic .. r 

( 7 f •hn1:try 1'1'V- ln 12 Arri 1 1'>P~ 

1~ July 1~ tn ,~ s .. rt ..... t-•r 1~). 

Ref"'rt nn Tr"' i ni nr. At TURI, J.nndnn 

11nd Pnrt111Wt•1th l"nlyt .. chni~ Sehonl 

nf l'h"'r•·u~y. l'r•rtl'.,,nt 11, U.l. 

( 1 Sf!rtf'tllh .. r 1~M - ;>It Octnt .. ,. 1q.ctl;). 

R .. f"'rt "" 1·r,. i 11i "" at c:,.,1 nn I 'llll i t••t .. 

of Sr.i'""tifjr "'"' lnrluritri11l A,.111 .. nrch 

Clln•hn - SrilAnkA 

(? Drc ... hPr 1'Jlt6 - 11t ff't>r•alllrJ 1'lR7) 

R~port on Trninin~ in ~xtrAction of 

Vf'~"t .. t-1~ T .. nni "' .. t l;entr11l l•f'Rt..hf"r 

AP8f"11rch ln111tit.ute, ""dr~~ - lndi~ 

(' J,.m1,.r1 1'JA'/ t.C' It F•bru"ry 1fJ"?>. 



....... .a,.. 

Llat of Boob hrcMeed 

01. Becll (Ed.): llatural l'rochacb :'l!'S MMicinal 
Agents (RlppolcrAtes), BNl &- Reinh-.rd 

02. ltoeda•. A.: lr099Uc l'°lants (&lsic =-ml 
Applied Aspects), 1982 (llijhoff) 

03. llorton, J.E.: n..jor "edici nel rt"nls 
(8otaft7, Culture and Uses) (c.c. Thu.IS) 

Oii. hn•loYe, .J. 'II.: Spices (Tropical Agri-

£ 

C11ltaral Series) (Lona-an) Yolun•s 1 and 2. 50.00 

05. Claeather, l.1 The F.esential Oilr; 
(6 Yolwme set) (Krieger) 205.(.~ 

06. British l'ha..-icopoeia (D.M.S.O) 
(2 Yol- set) &dde...._ 1~ and 19"3 7>.IJO 

CT/. llartind:lle: Extra ~copoeR (pNt) 
(f'h.,r91ceutical) 

09'. The fhar•cealic=tl Coda (rh"ll"S\Cf'Utfcel) 
(Tl!ia is the reOtitled edition or Blitiah 
Ph.,rt!IBCOp,PiR Codex) 

09. Modern Methods or rl:tnt AnalyRi11 
(Spring•r Yerl~g) Yolu11es J, III, IY, 
Y, VI and VII. 

10. ftorbre1 (Ed.): rroceeding: Conference 
on Spices (Tropical Products Inatttnte, 
April 197?.) (Trortcal Dnelop11ent :\M 
Rr.search Institute) 

12. J..awrence, B.M.: Essential Oils, 1976-1978 

,,. J.awretJce, R.M.: Z..ential Oils, 171"-190.0 

n.oo 

1~. You and lour Health VolUlle I, II, III. JC ls.?50.0'> 

15. 1 Deutsche Arzneibuch DAB 6 

1~. 1 ~d~endum to DAR 6 

17. 1 Deutoche Arzneibueh DAD R AuAl"~e 19'7A 

1R. 2 DAB ~ ~ddftndum 1. ;"''n 
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.a..uve1. 

mnTED •ATl<lfS 

UllITt:I> IUTl(ll.S IllDUS!RIAL DEYELOAl91T OllGAllIZAftCll 

UlllDO 

PllO.Ju:T DI THE KIHGDClt or NN'AL 

.JOB DF.SCRJM'ldf 

DP,11EP/lbftJ"/11-01/'2.1.D. 

Poet title l'roduction Techoolorlat/Chief Technical Aclwiaer 

O..ration 2" •ntba (6 11/1811) 

Dllty abtion lath•:ulu 

I'Urpoae of rrojeet To enable His Majesty' e f'JOyer1111ent ( throu~h the Herbs 
Production anit l''J'oceaain,r c..pan7) to acquire procusing 
technology for the production or ~lant-deri•ecl ,..,. .... _ 
ceutfc11la. 

Dutiee The expert will aseiet the Herbe Production and rroceeaing 
Co.pan7 to initiate a .. i-cOllllel'ciel, scale proc ... ain,; or 
aelected 11edictnal and aroaatic plant•~ to produce phal"lll
ceati0alft Rnd ..,,ential oil• for local .,,.. and for ••rort 
.parpoee. The apert will H reqwired, with the ueietance 
or local counterf'llrb ,.nd fellow nperta (one rl11nt enrineer 
- shr 110nthe; one ecctno11iat/coet benefit anal711t - 12 110nttae) 
to plan and or~nip,• all actid th• of the Barba J'roductioa 
and l'rncesaln,. CotlpanJ ennneeted vith the procure•ent of 
plant, raw .. tttrtale, •tor•~•. proe.,.,.in'- and qualit7 
en~,re1Mnt, and diatribution of finished prodacta. 

Durin,r the first rh~•A of the ~plit •i8"ion, the ex'ert 
will •JMteiflCM117 ~. rttquir•d tos 

1. Pr•f"lr• <tn collaboration with local coanterp11rt•) 
• r«1tli8tic tt .... frAMed 10rk plan for the rroj~ct'• 
defir,ed actiwitiee. 
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2. Aeaesa the equipment alreadf aYallable. rrepare a liet 
of equ:IJ!llftt within the t.tlgetAr-7 allocation of the 
project, and take the necesa!:1'7 •tepe for ita pro
nremeat •1 the usml UNlDO procedvee. 

'· E•alUAte existing facilities in the ana17tical 
l.alloratory of B.P.P.c •• ..-epere liet of requireaenta 
for roatine work of plant aaal7ela and qaalit7 ......... t 
of the nv -teri•l and finielaed prodacta and take 
ate.- to eqaip the laborator-7• 

~. Initiate analJtiCA\ and qaalit7 aaaeea•ent work ia the 
laboratory and ... t-C01111ercial trial production of 
plant derl•ed product• vith awallable facilities. 

Daring the second phase of the •i-ioa, the expPrt vill 
11peeif icall7 lte reqaired to: 

1. Continae ••i-co-erciel !'l"oduction of plant deri•ed 
)rodacts .. ing awailable facilities. 

2. Install, operate end ... intnin 9llChine17 vith th• 
assistance of Plant Enr.ineer. 

'· f:itaip the routine aMlJtiCal 111bortttory; abrt regular 
chemical anal1sis of plant products and qualit7 
a99easaent work. 

It. Undertake proc.-.as de•elopment for the •traction 
of herbs and essential oil distillation aa per the 
itema .. ntionP.d in the project. 

5. J'arifJ the isolated acti•e principles of .. dicinal 
plants on a co .. ercial SCAle. 

6. Stnbllize the product and dnelop auit1able packing 
.. thodft. 

1. S~1ndardize and dne~op anal7nis •ethoclolo"1 tor 
producta. 

8. ModifJ and redl!fli,,n the .. chin~r1 •• required, and 
red~plo7 all the ~istin, unite if de ... d neceeear7. 

9. Tr1ain the co11p1n1 proensin'- st .. rf in •Ill aepecta of 
proceeeinr. aro-.tic and lltetlicinal pl•nt raw .. terialft. 

The apert will be r•'1airttd to prefJl're • fiMl r•port, 
~•ttin~ out the findinr.s or th~ •i11ef on and r.cot111endationa 
to the OoYern11ent on further action which •ittht be taken. 
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Llat of Official• and !aperta in Contact daring the Project 

Of ficlala and Sci•tlata of 1111 of hD'll 

01. llr. J.L.llukq 

02. llr. B.K. lhajeli 

03. Dr. S.B. Malla 

°"· Dr. S.B. Rajbbanda17 

05. Dr. P.M. Adhikari 

o6. Dr. s.1. Adbilrarl 

rn. llr. A.D. Shreetba 

o8. Dr. k.R. AatJa 

09. Dr. A.B. ShrPeth."l 

UIU>P Officials 

01. llr. T. Iii• 

02. Mr. A. Ge1tir 

03. Dr. R.S. Mahal 

or.. Mr. A.1'. Joeht 

05. Mr. B.K.L. Joshi 

06. Mr. D. Plae 

en. Mre. lager Leeeen 

o8. Mr. S.M. Poad7al 

09. Mr. 11.c. Chowhan 

10. Mr. G.P. Dhital 

UllDP •mt. 
~1. Mr. v. Dupont 

02. Dr. o. Bojor 

lational Counterpart 
01. Dr. A. lh•k 

Secretar1 - Minietr1 of Foreeta llnd Soil 
8onse"Ation ( 198' - 191J6). 
SecrebrJ 0 Minietr1 of Foresta •nd Soil 
Coneena lion ( ( 1987) 
Director General •Deptrt91ent of 
lledicl .. l Plante. 

DeputJ Director General - DeJ"lrt•nt 
of Medicinal Planta. 

Senior Scientific Officer - loJBl 
Dr-.. Research La'borato17. 

Senior Scientific Officer - lo1al 
Dnap ReeMrch La'borator7, 
Senior Scientific Officer - lo,al 
Ona'9 Reeearch La'boratorJ. 

Scientific Officer - Royal Drage 
Ree•rch Laborato17. 

Meiaber - Rn711l NeJ>l'l Acad91 
for Scif·nce 11nd Technolofq. 

Reeident Repreeentati•e - United 
11.,tione lle•elopaent ProRTit11111e. 

Depaty lpo;fdent RPJ'J"eeent:.tiYe -
gnited N11tione De•elop111~nt Pro, ....... 

Senior Pnt~111111ae Officer - United 
Nations De•elop111ent ProRJ"R .. e. 

Pro~11111:1e Officer - United Nntione 
DeYelo;1111ent Pr~f'J'~ .. e. 

Senior Pro~n111111e Offic•r - UNDr. 

Junior frof~esional Offic~r - United 
Nations De•elopnent Prn,.-11111111e. 

Junior Profeeaio""l Offic•r - United 
Nations De•eloJMlent Pror.rN11111e. 

Ad•iniatreti•e and FinAnee Officer -
United l~tiona Pe••lo~nt rroff1'811111e. 

Aaaietnnt Ji..,.nce Olfic~r - United 
llatinne De•elop11•nt Pro~ ... e. 

Per80nn•l Officttr - United N~tion• 
De•elop111ent Pro«r~1111e. 

Chief TechnicNl Ad•i•er (1984 - 1986) 

Expert DP/NEP/80/003 

General Maneger (NationNl Project 
Director), Herb9 Production and 
Proce••in~ Co. Ltd. K.th11111ndu. 




