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SUllQlry 

Herbs Production and Processing Co. Ltd. (HPPCL) has become a successful 

viable venture; turnover dur~ i9S7-1988 ...as NCRS 10.308 million. Target 

for 19~8-19~J has been progrdlllllled at NCRS 20 million with an expected 

profit of NCRS z.g million. Due to some unforseen difficulties, the target 

might not materialise, nevertheless, the turnover will be far mare than 

achieved duri111t 1987-19SIB. 

Most of the work, as per ~ob description of the coD&ultant was completed. 

Over and above, some work W'lS ca~rie1out on processing of Centella asiqtica(Brahmi), 

Azqdirachta indiea (Neem) preparation of absolute & rP.si~oids of jat~lll.<Ulsi 

and valerL~n, working out par~~eters for enhanced production of liche~ 

resinoid with the existir.~ equipment and improving economics of its production. 

Iarprovement in oJour ~uality of jat~mansi oil as per utiI!X> telex tc suit 

Ger?Dan market was done. 

Work on fixing quality st~ndards for lichen resinoid, jat~inansi and v~lerian 

products, shilajit extract lAS initiated. Some data is ~iven in this Report. 

One of the dioscorea digestion t~nk as per discussion with the Consult~nt 

& NatioD'11 Project 9irP.ctor was modified by the supplier (without extra 

charge)to be useo for lichen extraction. l'his unit. will free the soxhlet 

unit for production of j~ta11111nsi 9r.d cqlamus oil thus !urther improving the 

working c~p~city and c~pability of HP?CL. To achieve !ull utilisation of equipment, 
factory is running three shifts. 

Working of HPPCL is likely to improve further if work done and initiated by 

the consultant is continued especi~lly on jatamanai, valerian and st~nd~rdisinr 

process for euhanced production of lichen resinoid and reducinr of cost of 

production. 

MPPCL has taken adeqwste ~teps to produce and procure r•w !114teri~l for 

processin,; on ever increAsing sc~le. It was ~lso heqrtening to note that 

the stAf! of H?FCL has not only Acquired experience but Also t,~ined confidence 

to i~prove production on incre~sing sc•le and fixing qu3lity standard of the 

products. 
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Recol!!lllend~tions : FollovinR recoanend~tions Are ~iven for overall improved 

vt'rking of H.P.P.C.L. 

i ) H.H.G Nepal has banPed export of 6 crude drugs i.e. Sugandha kokila, 

Jat~mansi, Valerian, Rauwoltia, Shibjit and Lichens. Vork initiated 

durin~ this Hissfon on Jata•nsi, Valerian and Lichen products of 

hi,ti quAlity and value need to be persued to create wider market abro;td. 

ii ) Work initiated on i~proved and modi!ied ?lf'aoeters for enhanced 

produ~tion of lichen resinoid to meet the der.iand should be brought 

to Stttisf=lctnry processing on lar~e scale. This work will not onl7 

increase production by Rbout at le1tst 50 percent usin~ existing 

equipment but i~ also likely to i::rprove eco~o•ics of production. 

iii) In order to i!!lprove further workin~ of HPPCL ~nd elso for optimum 

utilis~tion of equipment,installation of dust :ollector for pulverisers, 

lichen cutter/grinder, :tlcohcl rectific~tion column, mare pre&S, a S!!lall 

vacuum concentrator and centrifuge are considered absolutely necessary. 

iv ) tihile br0Rdenin1t the r;in~e of products 1ts well as increased production, 

the sales and m'!!"ketinr vinrs o! HPPCL need stren~thening. 

v ) In due course, the quality control and ar.alytical latoratory will also be 

well equipped. To cope-u9 with the incregsed work of l~bor~tory due to 

enh4nced production of various products, some ~rr,nrement will be necess;lry 

to house the labor~tory in ::iore spacious place thgn the existin~ one. This 

su~;estion has been brou,ht to the n~~ice of the r.PFCL !llanar.ernent. 
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Introduction : Post invest:nent support for DP/NEP/'b/044 "Processing of 

Medicinal Plants-Cultivated and Collected in tlepal" was followed by 

way of a project !>U/MEP/8?/00? from 5 Deeembe: 1988 for a period of 2.25 

months. The follow up mission was required to work specifically on the 
following : 

1. Co~plete work on pine resin distillation 

2. Complete work on development of products in trial production by 

H.P.P.G.L. as identified in CT4'S terminal report. (p~es,2,3 and 5) 

}. Evaluate pro~ess of extension work of HPPCL for raw material 
production. 

'+. Formulate progral!lllle for maximum utilisation of equipment at .HFPCL. 

5. Evaluate proftl'ess of production programme. 

Some additional vork vas also done. Iletl'!ils of wo:::-k done by the Processing 

Consultant during the current mission is given in this Report. 
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1. Pine Resin Distillation : 

HPPCL has two types of pine resin distill•tion u~its; country still 

installed in Talll!lgadhi Farm and a regular modern unit installed in 

HPPCL factory in Kathmandu. While the former is inexpensive but 

uses fuel vood for processing, the latter is comparatively expensive 

and needs steam at pressure for processing. ~uality of products 

obtained in Y.11th!!landu factory is better as oompared to those obtained 

by country still. Pine resin processil1fl units were established near 

the site of pine resin collection centres to s~ve o~ transportation 
expenses. 

Pine resin processing unit installed in Kathoandu has st~ted 

functioning. Pine resin materi~l collected from north of Kathmandu at 
Dolakha District will be processed here. 

Rav materi9!: Avera~e percent~~e composition ~r pine ~esin has been 

observed to be : 

Rosin ?5 percent (By vei~ht) 

Turpentine oil 16 percent (vol/weight) 

Extraneous matter 9-10 percent (By veir,ht) 

( ~ooden chips, leaves, dust etc. ) 

Composition of extr~neous matter varies from b~tc~ to b::ltch. However, strict 

check is exercised at the collection centres to minimise its cont~nt in thP. 

resin. The presence of extr~neous matter P.lso poses problems durin~ 
processing. 

Processing : The unit is designed to process one ton of resin per 

eight hour shift. ?he process in brief is as follows : 

Pine resin is brought tn processing centre in tins of about 20 kgs. 

vei~ht. Pine resin being of solid consistency cannot be charged into 

the still. Top of the tin is cut; tin is put into the melter with 

open end r~cin~ downwRrds and fixed outo a tube with holes for 

steam,25 tins are put into the melter. The melter is pre-he~ted with 
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steam thro~ the jacket. Steam is also let into the tube (on which tin 

is kept) interl!littently to avoid loss of turpentine oil by evaporation. 

It takes about 90 minutes for meltin~ the resin which pg.so~s throu,ti a 

mesh. Molten resin is first passed through a coarse mesh which retains 

larger prices of wooden, chips, twigs, leaves etc. The filtered resin 

is then pg.ssed throu,dl a fine ~esh which retRin& dust etc. 

Even thoUlh thereisaprovision for chargin~ VJ1.rm turpentine oil into the 

melter to facilit~te ch:ir;rlnt resin into the still, this is not followed 

in practice as a routine as the molten resin is sufficiently fluid to pass 
through sieve et higher temperature. 

Molten and clear resin is fed into the still throudl a pre-he~ted valve. 

Empty tins are re~oved from the melter. Another set of 25 tins of resin 

is fed into the melter. 

Stea~ at at~ut 2 bar pressure is let in the jac~et of the still as also 

directly in the charge. .Stirrer is 'llso shrted simult!tneously. Distill1ttion is con

tinued till the next lot of resin.is kept in the ~elt~r re.£dy for re-c~.ar~in~. Before 

charging ~nother 50J }qrs. of melten resin in the still,ll solution of acalic 

acid (8oJ ,m in 5-10 litres of water) is also fed in the unit. 

In all,50 tins of resin correspondinr to about 10:>0 I<,s of resin are charged 

into the still. 

After charging 1000 kgs c-f resin in the still, the ateal!I at the pressure at 3 bars is 

let into the jacket. Direct steam is also ~iven in the ch~rge simultaneously with 
the stirrer also wor~in~. Injection of direct steam is stopped when •bout 

14-15 percent turpentine oil is recovered (it tn~es about 4-5 hours to recover 

this quantity of turpentine oil). Full ste~m is then ,ivP.n in the jAcket which 

yields balAnce turpentine oil and ~lso re~oves ~ny v-lt~r left in the charge. 



Last traces of turpentine oil and moisture are removed by opening the 

T91Ye into the atlll08phere and passin~ steam for about 15 minutes in the 

jacket and for 2-5 ainutes direct into the charge. 

Molten rosin is removed from the bottom valve of the still in tins of 18 kgs. 

capacity. Rosin sets on cooling. 

It takes about 8 hours to ce>11plete processing of 1000 kgs. resin. 

It has been observed that it would be possible to increase ch~rge size to 

about ?5 tins of resin equiv~lent to About 1500 legs. of resin if filteration 

of l!IOlten resin is 111ade more efficient. Tt.is beinfr non-tapping seasoriDec-Feb) for 

pine resin,.materia~ could not be arrantred for this trial. T~is will, 

however, be tried as soon as fresh pine resin starts coming from Dolakha district. 

Problem 

Due to contamination of pine resin raw ~terial with wood chips, twigs, leaves 

dust etc. after fjlter~tion re!llOval of these from the melterposessome 

problems. Injection of warm turpentine oil can solve thi~ but extra turpentine 

oil removal from ch9rge by distillation will need additional steam thus 

increasin,r cost of production •. 

To facilitate removal of extrAneous matter, another co~rse sieve on top of 

filters and immediate below the tins has be~n put. This sieve can be 

removed periodie4lly and cleaned. This has facilitated removal of extraneous 

matter and thus SBV~ time in chAr~ing and cleanin, ~he melter. The modification 

has been carriedout by the mentairmnce section of HPPCL during the mission of 

the consultant. 
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2. Development of products in trial prod~cti~n : 

Developmental vork for scaling up the followintr products was envisaged 

as per last report (c August. 1988) b1 the c.r.A. 

i ) Belladonna soft extract having 6-7 percent total alkaloid content. 

ii ) Podophyllum resin for product evaluation and economics of production. 

iii) Shilajit extract for ll!lrket evalU!ltion and econollic& of production. 

iv ) Processing of tree moss by cold percolation to produce 200-300 kg. 

for 11arket evaluation. 

v ) Pilot scgle production of valerian absolute. 

vi ) Filot sc11le production of Jatamansi resinoid. 

vii) Production of tree moss absolute from resinoid o~t~ined by hot 

percolation. 

Work done on the above ~entioned products is given as under: 

i ) Belladonna so!t extract havin~ f-7 percent total alkaloids: 

SA~ple prepared for mar~et evaluation ~as sent to a party 

interested in the product for pl~ster. lnspite of reminders there 

is no response. Scaling up of production has. therefore. bef:ll 

kept in abeyance. 

Scaling up upto chary,e of 10-20 kg. soft extract of 3 percent 

total alkaloids is under process handled by the staff of HFFCL. 

ii ) Podophyllum resin: Production of podophyllum resin from a charge 

of 10~ k~ of raw material has been done adopting process 

worked out in the laboratory. 

Coarsly ,round podophyllum rhizomes & roots were extracted by 
I I 

lllcohol thrice undf'r renux. In all~fOO litres o,f alcohol (9i+%) 
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ws used (250 lit 9 200 lit f.r 150 litres) renuxing for 17 hours 

(6 hrs, 6 hrs & 5 bra). Percolate, i.23 litres obt.t.ined ns concentrated 

to ~ litres in vacuum concentrater. 

Podophyllu~ resin "'18 precipit4.ted by-adding 270·1itres of ic~-c~ld 

V'lter RDd 7 kg of coilc.h;rdrochlorie acid. The resin ttas filtered 

washed with water, and dried in ovea at a teD?erature not exceedin~ 

40°c. 

Yield of product w~s 1.~3 percent hqvinr. 43.~3 ~ercent of podophyllo

toxin. 

The resin W':lS tested as per B.P. It W'lS obsF.r~ed that the materi•l 

extracted ~~s Fodonhyllum peltatum ~s per test given in I.P. & B.P. 

~e~hnolo,y for processing Podophyllum has been passed ~n to the 

Royal Jrug Kese~rch M~boratory along with 1k> kf; of !Di\teri3l for 

processing in Godavari ?ilot Plar.t. 3esults ~re avaiterl. 

At this yield level of podophy~lum resin s~le price has been 

calculAted at i~CRS 2':Y.YJ/ky. (~bout USi ~/kg). ;iample has been 

sent to a p3rty interested in this product. 

iii) 5hilajit ~xtract: Shilajit extract is produced b:tsically by water 

extraction. It was observed in the laborator)' that~ 

a) Coarse powdering of raw material 1 s essential 

b) ~xtrac~ion bJ hot w.~er gives atout 40 percent yield of extract 

as a~inst 25 ~ercent by cold water. 

Shilajit raw rnaterift~ is avBilable at hi~h altitude area with 

hardly an e~sy appro~ch.Transportation o! raw lllflterial to the 

pl..ftina is not only lBborious but expensive as the material 

along with ?5-80 percent stone llll'lterial is 
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bro~t b7 head load. It vas, therdore, considerei essenthl to 

process the material at site =snd tnns:;><>rt onlJ the fine.l extract. 

(Processi~ site is about 8 hours walk fro!!I ~Olpe-altitude 2lt00 •· 

while Delpa is connected bJ plane onl.1 Iro• Her.U~nj). 

A trained person was deputed fros HPPCL for processing shilajit at 

site uai~ large buckets and pans for extri:action and concentntion. 

Process followed was as per labcr!lto17 process. The final product 

obtained in an yield of I.a percent (} extraction) from a charge of 

150 kt? was brought to the HP~ for testillf'. The product vas 

found to be or satisfactc:!"'"" consistency and free from dust or any water 

insoluble matter. 

In the Ayurved~, there is no set standard for shil•jit extract. ~ork 

is being done to fix standards such as: 

a) Moisture (water cont-~t) 

b) ~cid value 

c) Nitrogen percentage 

d) Ash content 

e) Residue insoluble in water 
f) Solubility in water 
g) Solubility in v~rious solvents 
h) Wt. ~er ml. of ~ aqueous solution 
L~rge nuober of samples are being tested for collectin~ data as 

given above. The work is progressing satisfactorily. 

iv ) Processing of tree moss on pilot scqle by cold percol~tion: 

As indicated in esirlier reports, cold percol~tion while giving 

low yield of resinoid, is o! better quality (also indicated by 

higher yield of absolute and benzene extrnctive). Cold percolation 

produce of lichen will also be higher priced. 

As the position is, HPPCL c~n~ot meet the existin~ d~'llllnd for the 

resinoid under production. Also, considering the limited availability 

of ethanol, this vorkcould not be undertaken. On the other hand, work 



- 11 -

was unde~tak&n to maximise production or resinoid by improving 

upon parameters. Details of this work are given elsewhere in 

this re?>rt. 

v ) Pilot sc~le production or Valerian absolute 

Valerian absolute produced from its resinoid was rated as of 

good quality vith positive market response. Scale up of 

production on pilot scale vas undert~ken. 

Two trials comprisin~ of 10 kg and 21 kg charge vere und~rtaken. 

It w:ls observed th~t 3 extractions vith alcohol at room teoper~ture 
gave optimum yield of absolute. 

Filtered extr9ct was concentrAted in Jasmine oil concentr~ter. 

Final removal of alcohol w~s 3chieved in a dryer at 4o0c. Absolute 

was obtained in an yield of 55 to f.5 percent. 

It may be mentioned here tilat production of at-solute would be 

facilihted 1:1.!ter 1tcquirinr. a centrefuge (1211-1811 basket size) and 

a vacuum concentr~tor of about 50 litres c~pacity. This will not 

only en~ble ma7imum recovery of solvent (thus improving economics of 

J.. "'' .ction) but ~ill dso give excellent quality pro~uct. 

vi ) Pilot scale production of Jktal!lansi Resinoid: 

Re6innid of j1:1t~~nsi was produced using ethanol & n.hexane as solvents 

in an yield of 6.30 and 2.90 percent redpectiv~ly. It was observed thqt 

extrActior. by soxhlet ,ives better yield. 
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Considering the vide Tariation in oil content of jat3man&i, it is 

considered adviseable to develop other product(s) such as resinoid, 

absolute which are likely to h•ve better market. This vork "'1&, therefore, 

taken up to get preliminary data on 7ield and qualit7 of other products 

as also for 11arket ev~luation. 

Extraction of jat.llmansi by ethanol (both hot and cold percolation) vas 

do~e. Yield of resinoid by soxhlet was 6.3 percent while the srune with 

cold percolation vas 4.~ percent. 

Yield of jatamansi concrete with n-hex~ne vas 2.9() percent. ~uality and 

appearance of product by n-hexane was superior to the resinoid obt~ined 
by ethanol. 

Pil~· scale extraction of j~t~mansi (charge size_.20 kg) g~ve resinoid in 
an yield of 2 p~rcent. 

Production of absolut~: Absolute vas prepared from the resinoids prep:ired by 

ethanol and n-hexane. It was observed that re$inoid prepared by e.than~l vaR 

not. completely soluble in alcohol. The product was, therefo~e, reprocessed 

to make it usable. Data obtained is as under : 

Absolute: 

1. From resinoid extracted 
i ) hot ethanol 
ii) cold percolation 

2. From concrete extr•cted 
benzene 

3. From concrete extracted 
hex11ne 

by 

by 

by 

Yield from 
Resinoid/Concrete 

(~) 

57.7 
9}.0 

Yield on Raw materi~l 
(%) 

3.60 
1.80 

4.12 

In terms of odour •nd yield, ~bsolute of benzene concrete was better than 

absolute frnm hexane concrete. Larger samples will be prepared for economics 
of production and market ev~luation. 
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3. Progress of Extension vork for rav •terial production : 

Extension vork is being undertaken b)' HPPCL on two aspects : 

i ) Cultiv~tion b7 far:ners 

ii) Procurement of material from Vlll"ious centres mostly ll!ltural herbs. 

Cultivation : Cultivation of 11romatic plants i:l Yarious places has been 

taken up to augment production and provide better avenues of employment 

and income to f~r:':lers and land less labour. ~otal area brought under 

cultivation under nrious crops ia 97.5 ha. as per details given in anne:xure I 

Procure~nt of Haterial from v:trious centres: ii?PCL has set up ? cer.tres 

vherefrom herbs :ind crude drugs Rre ;;urchased !or processing and sale as 

such. Av11ilability of major crude drugs av11ihble from these centres is 
given in Annexure II 

Botanical ~a~es oi crude drugs collected & processed by HPPCL are give" 

in Annexure III H.P.P.C.L. has also set up distillation units and 

other rele·.r:mt equipment at sources of avaihbility of cultivated !lnd 

D!ltural herbs. ~hese centres :ire : 

Place/locality 

1. Shiv•laya (Ramec~p) 

z. Sundarpur (~unsnri) 

3. Dolpa 

M~terial Processed tl:tteri:tls ?roposed !or 
Processin~ in future 

Wir.tery.reen, ~bies leaves, Juniper, 

Rhododendron Jat~!llilnsi, Artemisea 

Le~ongrass,Citron~llR Tagetes,Vetiver,Hentha 

Shila.iit Jahmansi, Juniper,llbies, 

Calamus, ~rtemise~ 

Three more centres are proposed (in vie~) for processing arorM tic raw 
material as under 

Proposed Centre 

1. Nepalganj (&ln~y) 

Material to be Proca~sed 

Mentha, Citronella, Lemollf'rass, f~lm~ros9, 

Vetiver, CalBmus, raretes 



2. Ghorahi (Dang) 

}. :ladeldhura (under survey) 
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Sugandha kokil11, 'l'imoor, Calamus, 

Tejpat, Hentha, Cit~onella 

Jatamansi, Timur, Tejpat, Calamus, 

Hentba piperita 

HPPCL has also embarked upon a progJ"Rane for planting sugandh11 kokila 

in Dang. 12000 plants vere plllllted during 198$3 while 50,000 plants 

ve proposed for planting during July-august, 1989. 

It vill be seen that HPPCL has tqken adequ3te steps for procuring r~v 
material for s::tle & processing. 
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i.. Protramme for Mxir.1m util · sation of Equipment at HPPCL. 

•ith the passa~e or time ar.1 vith the experience aef!uired in production 
' and sale, it is seen that based on qualit1 and price, demand for certain 

itel!IS is more than estimated eRrlier. Itel!J& such as tree moss products, 

calaaus ~il, j9tamansi oil, valerian resinoid and absolute, citr~nella 

and lemo1'gl"ass oils, tap;etes oil, vinterfl!"een oil are to be proc!uced 

in lllrger quantities. Though there vill be certain constraints in 

incre•sin,r production of some ite:ns illl!Dediatel1 eit.her for lAnt ~f 

equipment cap'lcity (resinoids & absolutes) or time l9g in initi~tin~ 

cultiv~tion and ~chieving incre•sed level of production (citronella, 

lemonrrass and taFetes) steps can be t:l~:en now to Achieve hifdler production. 

•ith the enhanced prncessing capacity for pine resin, ef;orts have been 

:nade by HP?CL to procure additional quantity of resin. In due course, 

production of both rosin and turpentine will be increased to meet 

local del!land and export. It seems possible to ?rocess 500 tons or more 

of pine r~sin now if raw ~terial becomes available. 

Sudden stoppage of de::i.'l:td for sugllndh kokila oil in ?ranee, gave ~frPCL _ 

ll set-tack. Co~certed efforts for altern~te :n.~rket have st1rted ~iving 

results. It is expP.cted th•t about 2oo::> I<,:. of oil will be sold now this 

ye~r thus brin~inp back stability in this oil. Production o! this oil 

is continuiny makinr. full use o! the distill~tion capacity. 

There has been increased dem~nd for some other essenti~l oils such as 

calamus and jeta:?ll'lnsi, which will require utilisation of distillation 

units ~t full C!ipacity. It is also seen that it will not be pt>ssible 

to produce sufficient quantity of oils to meet de:rlllnd from the distillation 

units llVailable in HPPCL (There is one rerualr ~istillation unit onlyJ 

soxhlet unit is also used for distilling aro11111tic material as also for 

extraction of lichen resinoid). 
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Basic equipment like extraction and distillRtion units are in contineous 

use. Auxiliary equipment especially solvent reco•ery units are slso 

beiny used regularly. An idea about the utilisation of TRrious equipments 

is gi •en as under: 

1. Distillation unit: One : Capilcity - 500 kg (in terms of Sugandh kokila) 

The unit is ideal for sugandh ~okila and liyht materi~ls, like leaves, 

herbs etc. but not for roots and pl~nts giving oil !laving bi~ boiliny 

constituents. ~t the present, the unit is enga,red for distillation of 

sugandha kokila throughout the year. 

In terms of sugilndh kokila, 75 tons of material c~n be distilled in a 

year. ~t present its capacity utilisation can be put at about 7J percent. 

2. Soxhelet unit One Capacity 3000 litres : (300 k!t in terms of ~ichen 
or 350 k~ jatama~si) 

The unit was inst~lled p~imar!ly for contineous extraction of dioscorea 

hydrolysate. As diosco~e~ processin'- has not been taken up, the unit 

is bein~ put to use for lichen extraction and distillation of jat~mansi 

and Calamus. Prior to installation of distillation unit, su~andh kokila 

was also distilled regularly. 

Capacity utilisation of soxhelet unit is nearly 1CX> percent. 

}. Pine Resin Unit One Capacity 1 ton/batch. 

The unit was installed recently. ?his bein~ non-tapping season for pine 

resin, is not being put to refnllar use. Full c~p11city utilisation will 

depend on availability ot pine resin; the unit can process upto 450 tonnes 

per annum. 300 ton ot resin is expected this year. 
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4. Extraction units : There are two types of extraction units; extraction 

in hot solvent by reflux and for cold percolation. 

i ) Extraction in hot solvent : Tvo : Capaciity - 150 kg of lichen each. 

These tvo units. havir:.; ste ... jacket, are reftUlarly used for 

extraction of lichen. Both these units C!ln extract 32 tons of 

lichen per an:mm;c'!lpacity utilisation is 85 percent. 

ii ) Cold Percohtors : T\IO : Cllpcity : 500 kg in terms of belladonna & 
vasaka leaves. 

rhese units are not put to full use for want of demand for belladonna 

and vasaka le~ves extract. Cap!tcity utilis!ltion is, therefore, low at 

10 percent. 

C:ipacity utilisation can be increased to about 100 percent if lichen 

is extracted in these units. This is not beinp: done as solvent 

cannot be recovered fo~ want of a lllflrc press. 

5. Digestion ran~s (~P) Two Capacity 200 litres each. 

Due to shelvin~ of dioseorea processing, these units are not being used 

for the purpose me~nt for. However, one t~ruc is being used for uplO"ading 

quality of turpentine oil as !lnd when required. The other tank is beinr, 

modified (by the supplier at no additional cost) to serve as an extraction 

unit. Lienen extr~ction will be done in this modified unit. Once modified 

the unit will be used regularly freeinr, the soxhlet unit for distillation 

of aromatic r~w materi~ls. 

6. Belladonna £xtract 

Processing unit One : Capacity 400 litres. 

The unit ws bein~ used for hydrolysis or dioscor~a which is now stopped. 

The unit is meant for processinr belladonna extract for production of 

bellndonn!l alkaloids. ~he unit will be pt.it to us~ once de!Mnd for 

belhd(\nn11 soft extr'lct of (-? ;u~rcent rnnterilllise's. (Sample o! the latter 

produced have, been sent tor 11ps-roval of the buyer.: iles;><>nse is awaited) 
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7. Pulverisers rvo Capacity 25 ~ & 50 kF/hours 

Jaw Crusher : One : Capacity 25 kg/ho~ 

These units are ~eing used regularly. As the units are not equipped 

with dust collectors, wor~ing is not convenient. Instllllation of dust 

collectors is necessary. 

R. ~eep Freeze Two C9p#!City ltOO litres eRch. 

:hese ':lllits are used occasionally for processing menth• oil for menthol only. 

Capacity atilisation is, therefore, low at a~out 10 percent. Once eenthQ 

oil production incre:tse with simultaneous demand for ment~ol, capacity 

utilisation will incre~se ~utomr:ttic~lly. 

These units will also be used f~r producing absolutes of vAlerian a~d 

jatamansi. (a~m?les of ~bs~lutes have been prep~red for m~rket res;;ionee) 

9. V•cuum Concentr~tors 

i ) with stirres : ?wo : ~pacity ,Y-X) lot & ~ litres respectively 

ii ) without stirrer : One : C•pACity 200~ litres 

Workinr of these units is linked with processing of lichen. , 

bellado~Nl & VRSBloi. Capacity utilisation on an •ver~te of the 

above is l\o percent. 

10, Driers 

i ) Vacuum : One C~pac ty 25 kg batch si~e 

ii ) Tray : One do 

The driers are bein'- used upto 8o percent of the c~pacity utili&.11tion. 



- 19 -

11. Boilers : 

i ) 

ii ) 
One 
One 

: One ton Steam/hour 

: 500 kg .. I " 

Boil£r of 1 ton capacity is being used at full capacity wi1ile the one 

with 500 kg ste!lm per hour is me.,.nt as stand bye and is being used for 

night s~ift when requirement or steam is lov. 

Programme for 198R-~9 for production and sale has been ;>Ut at atout NCRS 20 

million, while the same for 19q9-1990 will be ::aore than ~iCRS 20 l!lillion. 

Capacity utilis:ition of equipoent will improve further esjtecially with the 

avail~bility of modified FRP direstion tank~ freein~ soxhlet. unit for 

distillation of ja~ai:a~i and C"llamus. 

HP?\,"L will ueed following itenas of equipment in order to further enhance the 

C4ps1city utilis!ltion.l'hese ite::is of equipment are : 

1. Uco!tol rectific!ltion unit of C'l_?!'tcity 1000 litres per day (~ hours shift) 

2. Marc Presc : This will enable usin'- cold percolators to full capacity(hfdraulic & 
-:i. C tt /, . d f i · J Th. 11 ... 1 . . ha . ,.automatic) ~· u er r,r1n er or 1c1en. 1s v1 ena~ e 1~creas1ng c rge capac1~y 

of extractors by at le~st ?J 9ercent more. 

4. Vacuum. concentrater : ~ litre C'lptcity. 

5. Centrifug•: 'i 'J" basket diar.1eter. 

The prograr.i.~e of work of p~ocessing will te upgraded once the above ~uip~ent 

is procured. 
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5. Progress of Production Programme : 

Sales of material worth NCRS 10.30~ million were achie•ed durinfr 198?-198R 

as against the same at NCRS ~.O'l1 llillion during 1986-1987. Figures for 

e11rlier Je!lrs have alre~dy been gi•en in terminal. report of 6 Augi 198R. 
Projected sales for 1988-1989 are at about NCR:.> 20 million vith expected 

profit of NCRS 2.~ million (Annexure IV). 'l'bis a comendable effort and 

achievement considering the inherent difficulties due to non aYBilabilit1 

of certain inputs of solvents in time and re,ularly. ?or example, ethRnol 

¥BS n~t available for } 111>nths in this 1e~r which affected the production 

pro~arae. 

Considering qv~ilability of herbs giving products in economic yields and 

their market"ltility, HPPCL has ac~uired competence in producing : 

a} Lssential oils 

b) Extracts & resinoids 

In certain cases, dem.~nd has out stripped production which cannot be 

increased either for want of ~uality raw material or due to inadequate 

capacity/lack of equip~ent. 

Optimum CApBcity of av~ilable equipl!lent has been looked into cerefully. 

Recently steps have also been t4ken to process certain materials at 

site (to save on transportation of nateriql to Central Processin~ FRcility 

at Kath11111ndu) such as winter~een, rhododendron, shilajit. This h~s 

augmented production to dOllle extent. 

While considerinr the product mix, priority has been given to products 

with regular demand and reasonable marr.in of profit. Such items are 

known and production is or(t8nised accordingly. 
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6. Additiona1 vork : Some work was done besides requ~red under job description. 

11 I 

Details are giYen hereunder : 

Resinoid of CentellA asiatica : (Brahln) : Basic odour of brl\hlli resinoid 

is sweet, earthy 110ssy. Such products 1tre in demand. An attempt vas 

therefore, 1111.de to process brahlli to en•ine possibility of its production. 

(Brah!si is a Veed @'l"OVing widely in state of mture. It is hi.ghl7 •alued 

in AJ'U"'edic systa of •edicine and is traded in lar1te scale) 

.\s a result of various trials, it was observed tl".3t acetone and benzene 

extract of alcoholic (ethanol and methanol extracted) resinoid, gave a 

product in an yield of 5.f and 4.63 percent respectively. While 7ield 

of resinoid with etMnol was high 15.85 percent, water soluble gum vaa 

the min component which could be e•sily removec! by reprocessing. Products 

will be evaluated for their utilisation in the industry. 

Resinoid of .izadirachta inrlica (Neeaa) leaves : lls in cqse of Centella 

asiatica, resinoid of neem leaves was also pre?tred considering abundant 

availability of the rttw r.saterial. It vas observed th#lt benzene extract 

of resinoid (preJ»lred by using eth;lnol) ~ave hip.h~st yield at 4.06 percent 

of a product which h~d a~reeable odour. i'he pr~duct will be evalaated for 

use in the industry. 

Impr1>vement in odour quality of jat.!IMuai oil 

UtlrDO,Vienna conveyed collll!lents of GTZ-~ Gerr.san ~nterprise on oil of j~tamanfti 

as M.viilg v~lerian odour. The consultant was asked to check if valerian 

odour was as a result of admixture/contamir.ation or due to some other rMsons 
") 

of processing. 

The problem was looked ;.nto. It vas observed that top note of j1at•nsi oil 

did au~~est vnlerian odour. Aa there ~s no possibility of contn~inBtion 

with valeri11n, jstt'lmansi M!!l;>l 1 w11a exa11ined for l'J~lvir.r. this pro'bl,ai. By 

tre11t11ent of oil, it waa ;><>ssible to iaol~te the c~m9onent contributing 
I 

valerian type odou~. The resultAnt oil v9s free !rom this p.!lrticul~r top 

note. Fresh s~mrle wgs prep'lred & sent to Gl'Z/Frot~~de. Comments are 

awaited. 
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The process of improvement in odour has been passed to HPPCL. Large 

batch size treatment of the oil was not undertaken as the oil lvithout 

treatment) has been very vell received by the conauae~s in India vho have 

pl.aced bulk orders. 

In case oil &!lllple is approved bJ GTZ/Protrade~ l!11"~er quantities of th.:.s . 
odour improved oil can nov be produced. 

CarWI Spp. C.trum frcm ~ild growing plants vas distillP.d. Oil yield vas 

3.5 percent but having only 8 percent carvone. 

Juniper berry oil : ~ome vork vas ~lso done on prod~ction of juniper berry 

oil. 3a!Dple of 'blue-berries' (mature berriet') vas distilled. It vas 

observed th~t to get optimum yield or oil, it is obsolutely essential to 

distil only crushP.d berries. Yield of oil from vhole berries vas o.4 
percent vhile yield from crushed berries vas o.a percent. (berries had 

40 percent moisture c~ntent). 

~uality st11n<!<trds for Tree moss Resinoid 

Broadly speaking, tree moss resinoid is composed of tvo types of components: 

a) Components contributing to the characteristic odour and v~lue 

b) Cornpo~ents that ~et extr~cted but do not contribute to odour a~d v~lue. 

A ~e~t de~l of work vas done in HPPCL under the Project DP/NEP/80/044 on 

the physico-~hemieal properties of v~rious lichen resinoid samples. However, 

it Vl'lS not possible to fix qWllity stand~rds based only on physico-chemical 

ch'lracteristics. Some further work was, therefore, done during this Mission 

about the quality stand~rds for lichen resinoid ~ for other products there 

from. 
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Tvo parameters. played a vital role in evaluating quality of lichen resinoid. 

i ) Content of alcot.ol soluble Mtter in the resin->id 

ii ) Benzene extractive conter.t of the resinoid. 

A fev samples of resinoids were .?valuated for the abcve 2 aspects. Data 

on these samples is given hereunder : 

Analysis of Lichen Resinoid Sa!!!ples 

Sample PercentaBe content of 

--
1. iiesinoid (Dry) 

2. Absolute of No I 

}. Resinoid Commercial 
4. aesinoid 

lichens 
from pcwciered 

5. Resinoid scrapped from 
vac. concentrator 

Benzene hxtractive 

i) 

32.00 

36.oo 
25.~o 

31.}? 

31.50 
ii) 22.75 (Cold percolation) 

6. Resinoid by cold percolation 
with alcohol 33.83 

?. 3esinoid extracted with 
benzene 

8. Resinoid extracted with 

Absolute 

60.00 

71.50 

40.~ 

92.04 

hexane 15.0J 

Note Resinoid dry is free from ethanol 

Resinoid co111111ercial contains About 40 ~ ethanol. 
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Valerian & Jatamansi Resinoids & Absolutes 

So far resinoid type of !ll"oducts from vRlerian and jatamansi vere evaluated 

b.J odour only. To fix some physico-chemicJ stR.ndards,,acid and ester value 

are considered important as these cohtribute to some extent to the olfactory 

Yalue. Data obtai':'led on f~v samples are given hunder. 

Data on Jatamansi Product 

Product (Yield) Acid value Ester value Colour & Consistency 

1. Resinoid by ':llcohol E0.05 214.45 Soft dll.rk brown vith 
(6.3 %) greenish hue 

2. Resinoid extracted with 48.~ 43.70 Greenish brown thick 
benzene (4.8_;) waxy mass 

3. Benzene extract of No. 1 40.23 183.«}4 Greenish brown waxy mass 
(}.R8 ~) 

4. cold percolation with 37.71 12~.69 Reddish brown thick mass 
benzene of Ho.1 (2.05%) 

5. Hexane extractive of No.1 28.95 191.73 Brownish green smooth soft 
(2.61 ;> mobile liquid 

6. Ct>r.crete extracted with 22.02 112.~3 Light brown thick soft mass 
hexane (2.2~ %) 

1. Absolute of No. 6 35.R5 113.58 Dark ora.lge brown thick 

(1.11 ,o mobile liquid 

8. , ,solute of No. 2 19.76 34.37 Golden brown thick smooth 

(4.12 '* ) liquid 

9. Alcohol extr1tctive or ?io.1 56.?3 214.45 Greenish brown thick smooth 

(3.6o ~) liquid 

10. Residual matter after 22.413 23.94 Greenish yellow solid 
producing llbsolute of No< 

Data on Valerian products is given at Aanexure V. 

Yield d8tR1 on jat~mansi and valeriBn products is given at Annexure VI and VII. 
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Improved Production & Economy ir. Cost of Production of Lichen Resinoid 

It has alread7 been mentioned in various reports submitted so far that 

lichen resinoid has been very well receivea by the Industry. In view 

of this all available equipment was put to use for extraction of tree 
IDOSS. 

It was observed during the present mission that inspite of best efforts, 

production of tree moss resinoid was less than the de:lllUld. It vas also 

observed th~t yield of resinoid vas low as compared to e~rlier work 

Attention was therefore, paid to the following. 

i ) Reasons for low yield of resinoid 

ii ) JO incrP.ase production of resinoid with the existing equipment. 

Reasons for low yield of resinoi~ Three reasons could be attributed 
for low yield of resinoid 

a) Low quality materi~l of tree moss 

b) Extraction with ethll!lol of low percentage 

c) Incomplete extraction. 

The raw material was checked for nuality. 1xtraction of material using 

alcohol of similar percent~ge 11sed in large scale extraction was done in the 

lab~ratory. Yield of resinoid was satisf~ctory. Reason for low yield ~s, 

therefore, attributed to incomplete extraction. Yield is now a~ain increasing 

by giving proper care at the extraction st~~e. 

ii ) To increase production of resinoid with the existin~ equipment 

To recapitulate earlier work done in the lnboratory, it was observed 

that high yield of resinoid is obtained by using lary,e volume of alcohol; 

ratio of raw msteri~l : ethanol at 1:10 gave consistently higher yield. 

Howev~r, it w~s also observed that higher the yield lower the quality due to 

extraction of matter which does not contribute to the odour (qunlity). Three 

extractiol'8 wer•! seen to be necess:iry; the third e:xtrnct w~s used for 
extr~ction of next batch of lichen. 
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For large scale extraction, in order to get optimum yield of resinoid 

having good odour value, the alcohol rav material ration was reduced to 

1:6.5. 

During the present mission, while working out reasons for lov recovery 

of resinoid, it was observed that it would be vorthvhile working out 

parameters vhich might improve productio~ as also re~uce cost of 

product ion : 

To increase charge size, lichen was reduced to coarse powder. ?his 

step enabled us to increase batch size of 160 kg to a :naximu!!I of 275 

kg in large sc~le extraction i.e. increase of about ?O percent. 

Laboratory data indicated from a few trials that for powdered lichen· 

r•tio of rav l!laterial to ethanol at 1:5.6 g~ve an yield of 13.57 percen~ 

of resinoid of acceptable quality. However, ir. larFe scale extraction, 

the ration of rav material to ethAnol at 1:4 (3 extraction) gave yield of 

10.53 percent. _Fourth extraction vas also done to see if yield could be 

improved further. Further work on this very import~nt aspect of lichen 

resinoid extraction could not be done for want of ti~e. 

In terms of savin~ in ethanol in this improved method, 400o litres ~re used 

for extraction as against 6500 litres for 1000 kg of lichen· extracted for 

resinoid which resulted in saving of 40 percent eth~nol for every 1000 kg of 

lichen. 

Also, production of lichen resinoid by cold percolation, as indicated from 

laboratory vork, would increase the overall production by about ?00 kgs 

per annum. (value NCRS Seven hundred thousands). This is also a promising 

line of vork, but could not be undertaken for want of time. 
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Oil of Jata•nsi (N,.rdostac&s j!ltamansi) 

Oil of jatgmansi is not a regular item of production in the essential oil 

indust17; its production was small and confined 111>stly to India. It is 

only recently that this oil has caught attention of consumers in abroad 

and on increasing scale in India. So far atandard ( physico-chemical 

characteristics) for this oil was not fixed. It is non felt that standard 

for quality jatamansi oil should be set steps have nov been taken during 

this Mission to analyse oil samples in HPFCL due to regular production. 

B~tch vise saoples vill be an~lysed for a year or two to collect d~ta. 

Analysis of a lot of oil is RS under : 

Odour Typical 

Colour Lir.ht clear blue 

Refractive index (17°c) 1.5078 
Specific gravity (17°c) 0.9649 

Acid value 2.16 

Ester value 1?.36 

E.V. after ~cetylation 32.5g 

Carbonyl value 82.39 

Solubility in 90 % 
alcohol (17°c) 1:0.15;soluble upto 10 vol. 

Oil is also soluble in ~ ' alcohol but Bt 30°c. 
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? • Miscellaneous : 

H.M.G. Nepal has taken a decision to encourage processing of herbs 

instead of selling/exporting in crude form. To begin with 6 items 

have been identified for processing and export of products there fro•. 

These items are: 

Sugandba kokila 

Jatamansi 

Valerian 

Rauwolfia serpentiaa 

Shilajit 
Lichens 

While this decision has encouragerl processing of herbs 
in Nepal, it has also cre~ted certain problems. It is known that end 

use of various herbs is not for their products As auvh processintt of 

herbs will not serve the purpose for usiDff these. In certain cases, for 

example sugandh kokila, even processed material i.e. after distillation, 

can be very well utilised in the industry. In such specific cases, the 

processed material, where shape of lllliterial is not changed, be allowed to 

be exported. This will not only permit production of value added products 

in Nepal at co~petitive price but will also meet the demand of users of 

such raw material in abroad (p~r~icularly India) as also in local llll!rket. 

While a broad decision is not possible cove~ing all the items, each item 

may be considered as the case may be. 
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Annexure I Extension Progralllle by CultiYation: 

(1998-1989) 

Place 

1. Tamagadhi 
(Bara & Rautahat) 

2. Sundarpur & Biratn.'l1&.ar 

(Morang) 

J. Sanischaray (Jhapa) 

4. Butval (Rupandehi) 

5. Kohalpur (Bankay) 

6. Dang 

Crops under CultiYation 

i ) Palllal'08a 
ii ) Citronella 

iii) Le.ongrass 

i ) Lellongrass 

ii ) Citronella 

i ) Citronella 

i ) Pal.lltlrosa 

ii ) Citronella 

i ) Mentha arvensis 

i ) Sugandha kokila 

1. Khopasi (Kavreimlanchok) i ) Belladonna 

Total area 

Estimated Production of oils : 

1. Citronella 

2. Palmaros'i 

J. Lemongrass 

4. Mentha arvensis 

5. Belladonna lea! 

500 kfl:&. 

3000-3500 kgs. 

300 legs. 

500 kgs. 

1500-2000 kga. 

Area (ha) 

3.0 
0.5 

12.0 

J.O 
2.0 

1.0 

15.0 (12000 plants) 

2.0 

97.5 ha 



Annell:ure II 

Centre 

1. Dhankuta 

2. ShiYal.aya 

3. Katbauldu 

r.. Gorkha 

5. Gborahi 

6. Nepalganj 

?. Nijgadh 
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Centres for Furchase of Crude Drugs 

District 

Dbankuta 

Raaechhap 

Kat'!mandu 

Gorkha 

Dang 

Bankay 

Bara 

awaila'bilit7 or l•Porhnt herbs 

Chiraita. iCutki. PaU.Chal9 Bikh. Suna-.ti. 

.Jatamansi. Sugandhval. PancbaunJ.a:r. Dioscorea. 

Laghupatra. 

Chiraite. Katti. lndrayani, .Jata.ansi. Wintergreen. 

Sbilajit. Bojho. Kajith?, Sunpati. Lichen. 

Chiraita. Padulchal, !\utki. Jatamnsi 9 SugandhwaJ.. 

Pancbaunlay. Bikh. Indrayani, i>ioscorea. Lagbupatra. 

Lichen. Satawa. Belladonna (CultiYated). Yaaaka. 

Chiraita. lndrayani, Satavari. Kutki, Hajitho. 

Bojbo, Shilaji.~, Jat.uiansi, Sugandbaval, Lichen, 

Fodaacb&l, Satuwa, -'tis, Pllnch!lunle. ?imr. 

Sugandh kokila, Timur, PakhanYed, Satavari, Bojho, 

Dioscorea. Kutki, Sugandhwal, Jatallansi, .ltis, 

Satuva, Panchaunlfiy, Lic!ien, i>alchini. 

Jatamnsi ..... shilajit, Su1t2ndhwal, Til:IUI", Lichen, 

Panc:Munlay, Satawari, Haro, Baro, IJioscorea. 

PakM1ned. Laghupatrra, n.lchini. 

Haro, Baro, Jivanti, 5•tawiri, Rauvollia, Yaaaka, 

'1ejpat. 



.Annexure III 

Local Name 

Sunpati 

Chirata 

Indrayani 

Majitho 

Bojho 

Jivanti 

Timr 

Kutki 

Bhyaicur 

Laghuiatra 

Pakhanved 

Asuro 

Belladonna 

Sa ta war 

Harro 

Barro 

aintergreen 

Sugandha kokila 

Jhyau 

Shihjit 

Sugandhwal 

Jatamansi 

Satuwa 

Panchaunle 

Pltdamchal 

A tis 

~lllchine/Tejpat 
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Botanical name of crude drugs Collected Sr 

Processed by FJ>PCL 

Botanical na:11e 

Rhododendron anthopegon 

Svertia chirata 

Tl-ichosanthes palna.ta 

Rubia cordifolia 

Acorus calal!lus 

Des:110trichua C\l!lbriatum Bl. 

&anthoxyllum alatum 

Picrorhiza kurros 

Dioscorea deltoidea 

Podophyllum peltatum 

Bergeni3 ligulata 

Adti..toda vasica 

~tropa belladonna 

Aspar!l&Us racemosus 

Ter~inalia chebula 

Terminalia belerica 

Gaultheri11 fragr~ntissi!lla 

CinnamollUO ceciod~da?hne 

Lichens sps. 

Vllleri11na wallichii 

Nardostachys jatamansi 

Paris polyj>hylla 

Orchis incarnata 

Rheum emodi 

Delphiniu~ denudatusu 

CinmtlllO!llua tamala 
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Annexure IV Production - Sale J>roe=aw 1988 - 1989 

Product ;(wmtitz (Tons) Sale Price (NCRS) 

(Ex-factor7) 

A. Crude Herb& 112.00 46, 19,lt6o 

B. Resinoids/Oila 202.02 1,23,47,393 

1. Rosin 165.00 40, 50, 750 
2. Turpentine oil 30.00 5,29,200 
}. Lichen Products 3.50 35,19,355 
4. Valerian Products 0.30 2,02,500 
5. 3ugandha kokila oil 2.00 1f.,19,6'40 
6. Jatal!lansi oil 0.30 1(,52,120 
7. ~intergreen oil 0.30 2,30,010 
~. Cal11r.tus oil o.i\O 4,61,926 
9. Juniper berry oil 0.02 73,R92 

----------
Tohl A.+ B = 1,69,66,Q53 

c. Farm - Cultiv~ted 

Crops Products 7.72 33,&>.~20 

1. Citronella oil 1.00 1 ! ~4, "-00 

2. Palmarosa oil 5.50 28,33,6oo 
}. Lel!lon~9Ss oil 0.70 1,g3,~ 

Jt. Mentha oil 0.50 1,45,000 

5. Ta,retes oil 0.02 33,600 

-----------

Grand Total A + B + C = 2,03,47,673 
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Annexure - V 

:liata on Valerian Products 

Product {Yield) Acid Yalue Ester •:alue Colour & Consistency 

1. Resinoid by alcohol .. 8.88 290.76 Dark brownish @rHD W1p:7 

(16-18 •> IMSS 
2. Absolute or No 1 ,58 ... 7 32:;.;1 Dark brovnish green S800th 

<10.2 ... 11.52 ~ 53 ... 7 210.71 thick but mobile mass 

'· Concrete extracted by 58.09 363.97 Greenish ,ellov, thick 
hexane {2.~ soft mass ... Absolute or No. 3 .. ,.89 lt!Jlf.36 Yellowish brownish vitb green 
(2.11 ~ 

tin«e thick liquid 
5. Concrete extracted by 27.24 "6?."6 Greenish brown thick liquid 

benzene (2. 11~ 

6. Absolute or No. 5 
Greenish brown thick liquid 

( 2.09 J) 

1. Residual matter after i.1.0 223.35 Black granules 
preparing absolute from 

No. 1 

8. Valerian absolute from 116.} 215.0 Dark brownish green smooth 
alcoholic resinoid thick mobile .. ss. 
( Lab. sample ) 

Note : Sample No. 8 vas an old sample. 
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Annexure VI 

Yield Data of Products from Jatam.nsi 

Product Yield (~) Extractive Yield on rav material 
(!ye) ( ~ ) 

1. Essential oil o.40 - 1.1 
2. Resinoid by ethanol 

a) Hot renux 6.J 
b) Cold percolation 2.0 

3. Absolute !roe No. 2 (a) 57.? 3.6o 
II " No. 2 (b) 93.0 1.86 

"· Benzene extractive of : 

No. 2 (a) f:O.? 3.88 
tlo. 2 (b) '35.2 1.?4 

5. Hexane extractive of No. 2(a) "°·~ 2.61 
" " " No. 2(b) 34.7 O.?J 

6. Concrete by benzene 4.&> 
?. CGncrete by hexane 2.2S3 

8. Absolute of No. 6 ~5.R lt.12 
9. Absolute of No. 7 ?4.9 ,_ 71 

10. .:;ssential oil content of 
No. 2 (a) 10.66 1.02 



- 35 -

Annexure VII 

Yield Data of IToducts from VRlerian: 

Product Yield (!'.) Extractive (%) Yield on raw material(~) 

1. Resinoid by ethanol 16-18 
2. Absolute of No. 1 67.0 10.2i. - 11.52 
3. Benzene extractive of 

No. 1 18.50 .}.1 .. ... H~Jre.n~ extractive of 

No. 1 10.'4o 1.11 
5. Benzene concrete 2.71 

6. Hexane concr«..te 2.39 
?. Absolute of No. 5 11.16 2.09 
8. Absolute of No. 6 91.,}2 2.11 
9. Essential oil 0.10 - -
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Annexure VIII 

Samples taken by ProcessiDt.. , - 1sultant for Evaluation 

1. Jata•nsi oil 

2. Calamus oil (Low asarone content) 

3. Jatame.nsi absolute via alcohol 

i.. Jatamansi absolute of hexane concrete 

5. Jatamanai absolute of benzene concrete 

f. Jatalll!lnsi benzene extractive of ale. resinoid 

?. Jatamansi " " " " ti 

8. Jata111&nsi hexane extractive of ale. resinoid 

9. Jatamansi benzene concrete 

10. Jatamansi hexane concrete 

11. Brahmi benzene extractive 

12. Brah mi acetone II 

of methanol resinoid 

" " " 
1}. Neem acetone extractive of ale. resinoid 

14. Neem acetone extract 

15. Lichen resinoid benzene extractive 

1~. Lichen benzene extractive of resinoid (:.P.) 

17. Valerian hexane concrete 

1R. Valerian ~bsolute of No. 17 

19. Valerian benzene concrete 

20. Valerian absolute of No. 19 

21. Valerian hexane extr~ctive of resinoid (ale.) 

22. Vglerfan benzene extractive of reLinoid (Rlc.) 

(C.P.) 




