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Summary

The project DP/NEP/R0/0hl "Praceszing of Hedicinnl Flants Cultivated
and Cnllented in Hepal™ started functioning from 10 October 19Rh and is
scheduled to terminate by end Jonusry 1988

Developmental and Tmmediate Objectives have been succrasfull: achieved.
With the establishment of a svitable procersing facility, import of medicinal
igela such an liquid extracts of belladonna and vagnka is stopped. These are

now repularly produced and supplied to Ril.. HMenthol and products from mint

o1 have been developed ax an import subntitution jitems.

Exports earnings have increased significantly from NCRs. 1,193,800 in
19%-85 to NCRs. 6,802,686 during 19R6-87. Production and sales have heen
i- -veasing by nhout 100 percent every vear since 1384-85.° Production and

asales target for 1997-88 have been fixed at HCRs. & -illion.

A Central Processing facility c-mprising of purchare, instnllation and
commissioning of equipment topgather with trained staff hns been established.
Uifh the training of technical stnaff in various aspects of nrocensing and
nuality control, it is now possitle to produce stand~rd quality products
acceptable in foreign market.

A smll well equirped laboratory and workshop has-bteen set up. This
has mnde HPIC). self sufficient in annlysis and quality control and upkeep
and proper functioning of project equipment, Few reference bonks were also
purchased for day to day use.

Fxperts of the Froject pave special attention tn train personnel of
HFPCL in purchase (procurement), processing, nuality contro), packing,
accounts, planning and mrketing. Eirht pernons received training abroad in
various disciplines. Manarement syntem for HI'ICL wan developed.

Out of six outputs, all except the sixth (report on expanded activities
of HFPCL) have been completed. The sixth ontput will alao be completed before
terminntion eof the Project,

HPFCL, broke even during 185-R6 and is expected to make a small pro:i’
during 1986-R7 which hns provel economic viahil:ty of much a venture in Nepnl,
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Recommendations

How that a well equipped central processine facilitly has bheen well
__esatablished with the help of the praject, it 15 mrornanrs Lo consalidnte
the benefits throurh out the nation. A few points are listed an recommen-
drtion: ‘ )

- 1o Strengthen the organisation aspects of the compnny vis a via

‘ Planning, Costing, Frocurement of quality raw mterial, Processing
Quality control of finished product and subsequent sale of

the products.

2. In consideration of the above aspects, Marketing will play a key role.
1t has been possible to sell)- products in foreign markets vhere quality,
_price and timely supply ar- the main considerationa. It will be
necessary tn have some publicity propramme reparding conventional
products such as Palmarnsa, Citronella, l.emonrrass, Japanese mint
oils, Valerian resinoid and new introdured products like tree
wss ;esinoid and ahanlute, Surandhn koki)» 0il, Juniper leaf oiis,

Winterprreen, Abies spectabilis and Rhodondendron oils.

3. In the group of products from medicinal plants, Diosrenin and Bella-
donna Concentrated extract seem to have rotential market, Side by
side products from Chiraits, Rhutarb, Podophyllum (if correct raw

material ir Joecated) should he market evaluated,

Xanthotoxin production has to be connidered if Heraculeum candicans

availability is assured. Otherwize, cultivation of Ammi mojus nhonld
he retried ag its eultivation in India han nnt pored any problem

vith develnprd method of harventing.
L4, Frodurtion needs to he sfrﬂnrtbanrd on tvo acenuntn:

a) 1Increase production valume of exinting saleat-le products.

b) Broaden the range of croducts esprcinlly from arnmetic planta;
®» few of them every vear. Work on fev items han alrendy been done

and eftorts for new items and intragucing in mrket shonld be

continued ag prr the puidance piven,

5. Farm area under HPFCL in increasing bedides cultivation hy sml)
1and holders unre;- extennion. A few items wofp mirgested (vide

Report of Baldcy Gu)iti, 8 April 1985, p 24), Tagetes minuta wiil
be another rotentinl jtem for enltivntion nndiproannninn. This
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item should fit well under emxtension in Taraj area; the crop
being winter annual would 1eave the area free for paddy cultivation

as a rRecond crop.

During the 1a=* thres years, snles of HINTL are dombling every

year. However, overheads have alse increased vhich nerd he care-

.fully checked m0 as to reap benefits out of increased production

and sale.

HPFCL. has ambitious thouph realistic prepramme of work which will
need teshnical and some equipment support of UNDP which offered

such support earlier. Two nspects are recormended:

i) The consultant should visit the HIPCL at repular interval
of about & months for a perind of 7-3 weeks ns the need be.
This will help in ensuring remnval of hnttlenecks of technical
nature and ensuring the implementation of iechnology transferred

ag also nptirom utilisation of project equipment,

ii) There in 7 need for a fo)low-up mission either by formulating
8 new onjqct or extending the existing proirct vith indication

of needs for technical and equipment support,

In nutshell, erpansion nand development of the present wrogramme

is a continuous procenses which have got two dimensnions. The

first dimension is tn cont-mue the procramme int-nsively (increvsing

volume) and extonsively (increasing number) as per guidance piven
during project period. The smecond dimennion in to expand field

activity and direct the development tovards totally new aspect of
the medicinal plants, Te hirhlirht theze aspects, twn components

are mentioned ns follown:-

8) Production of purs phyto-chemicala from herbal rennurces.

b) Production of drurs nnd allied producin from medicinal plant,

The latter wonld cnver twn anpacts ar mentinned nbove, Thin

wonld need either mltilnteral or tilateral intermtinnal ansistance




. Introduction . .-

Nepal by virtue of varied climtic conditions, ranging from alpine
meadow in the North and Sub-tropical forests in the South within a span
of 130-2%0 Km. has rich vegetnble kingdom. Hedicin;l and aromatic plants
sre found growing in state of nature, their collection and exp;rt provide
regular income to the inhabitants. It ie estimated that about 80 species
of these plants totalling over 00 tonnes are exrirted annually contribu-
ting over 2 percent of the foreipn exchange earnings of the kinpdom.

His Majesty's Government of Nepai initisted R & D efforts on wedicinml
plants as far back as 1937 with experimental cultivation of exotics like
Digitalis purpurea snd indigenénp plants like Aconitum ferox. These efforts
were further enhanced in 1961 with the establishment of the Vepartment of

Medicinal Flants for the purpose of formmlation and implementation of HMG
policies on the culgivation. pollection. procesasing and utilisntion of both

medicinal and arommtic plants. The Department has fone- R & D inatitntions,

1. Royal Drug Research Labaratory.
2. Royal Rotanical Gardens.
3. Potanical Survey and Herborium.

k., Hertal Farmn,

As a recult of work by RDPL, eultivatinn nf Ralladonna, Fyrethrum,
Citronella, Palmaross, “emonerass, Japanese mint war shown to be mnccensful
crops for Nepal. Simultaneously. effortr were made tn develop technolories

for procensing of medirina]l and aromatic plants,

AHG Nepal rs'nb]iﬁbod Royal Drurs l.td, in 1972 to manufacture alloprthic
wedicines. The Herts Froductinn and Frocearing Company Liimited was esteblished
in 1782 with the min objectives an under:

8. tn ecollect herhs from naturnl mources for export as such or

after procensing.
b. to cultivate and promote the male of medicinal and aromtic

planta (productn) in domentic and foreign markets for use ns

thermpentic apgentn,

€. to encourage smll farmers to cultivnte medicinel and aromatic

niants,
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to make the country self rufficient in the field of drue=,

especially druga derived from plant sources,

to acnuire and enngerve fareign exchanre earnings hoth hy

export and as impert rubstitution resreclively.

Having provided the technical and financial assintance, UNDP, during

the third country programme, executed ‘he following projects:

i.

ii.

fid.

iv.

NEP/78/009 ~ Frimary Health Services

This multi-bi-project aimed at organising the logistics of
drungs distritution both ayurvedic and allopnthic for better
surply in rural areas at the same time training lncal health

care pérsonnel in the administration of drugs.

NEF/80/003 - Strengthening the Royal Drug Research Laboratory

This project "Strengthening the Royal Drug Research Labnratory”
wvas executed by UNIDO in mssociation with WHO.

The Project which begnn in early 17282 wns mimed at developing
the R & D components on medicinal plants with a view to their
industrial utilisation. A pilot plant has also been establi-

shed for developing processes on industrial scale.

DP/NEP/79/007 -~ Cultivaticn of Medicinal and Aromatic Plants
executed by FAO,

The Project (1983-19R6) aimrd at cultivation of medicinal and
aromtic plants on the herbal farm of HIICL and to develop culti-
vation by farmers under extension programme. A programme of
cultivatioﬁ followed by dimtillintion f aromatic plants is alno
done at site on the herbtal farm nf HFPCL,

DP/NEP/BO/O4Y4 ~ Processing of Medicinai F'lants Cultivated and
Collected in Nepal.

This project is executed by UNINY,
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The project, schedules to péart on July 1, 1984 bacame operational
only from 10 October 1984 with the arrival of the Production Technologist/
Chief Technical Adviser. The projecf had a tndret provision of US§ 770,100.
Later on the budget was increased to USS 848,100 (first revision) primarily

due to the following:

US Dollars
1. ﬁstabliahing a routine anmrlytical
laboratory. _ ] 30,000
2. Setting up a -ecbngicnl workshnp. 20,000
3. Training programme. 28,000

Total 78,000

The rroject vhich was earlier ranctioned for 2 years 'wns extended
further by one more year. Budpet, due ta second revision, came to

USS 967,285 i.e. an increase of USH 121,185 over the firat revision.

The HMG Nepal's contritution in the project wns estimated ..t
_NCRe. 5,%30,000 (in kind). The HITCL contriktuted by way of buildings,

services, electricity, a few comporentsn oi equipment ete.

The project has achieved ita nhjectives, both the development and

iuuediate..in ample measure,
Production in the factory covered the following anpects vig:

i. transfer of technology.
$3. troining of staff in production ns also labor-tory analyticnl

work at site as a continunus and on-gning activity.

Training wns further avpmented hy fellowships abrond of melected

personnels,




Objectives and Logic of the Froject

In the modern day pharsageuticnal, flavour and fragrance industries,
plant derived producta find extenmive use. In many cases oatural products
are still considered indispensitle inapite of advent of savnthetica, A
large number of useful medicinal mand aromatic plants occur in state of nature
in Nepal., Dne to diverse aproclimatic conditions, many plownts of eccnomic
importance can be cultivated., In view of thia, it wee bLut ratural that a
venture of thias type comprising of egllection, cultivation and processing
-is started. This w:g accompliahed by the setting up of the Herbe Froduction
and Frocessing Company Limited im the year 1982, To help setting up a Central
Processing Facility on technicmslly sound hasis a project was a-netioned by
the UNDP, executed by UNIDO. This proiject DP/NEF/RO/0%4 cnrme into force on
10 October 198k with the arrival of the Production Technologist/Chief Technical

_Adviaar.

The project had following objectives:

A. Development Objoctives

i. To reduce the import of medicines and hence the outflow of
foreign currency by production and collection in Nepal of
medicinal plants which ean be cultivated and processed within

the country and sn substitute importr: drugs.

ii. To increane the foreirn currency. earninga of Nepal by cnllecting,
cultivating, proceasing nnd ~xmorting of concentrates of both

. sedicinal and sromatic plants.

B. lsmediate Objectives

i. The estabhlishwent nf a procensing facility in hathmandn nnd of
simple fi=)d procesning enipment, with an nhisctive th atart
. primary proeecsning nf medicinal horbn far the first time in

”',p.lt

$&. Develaring the Herba Production and Froacersing Company Limited

intn an economienl)ly viable enterpriae,
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The Project was envisaged to generate six outputs:

Output No. 1.

' A central facility in Kathmandu for processing of plant material
for production of drugs, pharmmcetticals, and aromatic products on

a pilot scale.

Output Ho. 1.

Inatallation of fi-1d proceasing emuirment (post-harvest
preparation: drying and mlverinirg) in order to facilitate trans-

portation to Kathmandu.

Output No. 3.

A cnre of trained staff to opsrate and miintain the Central
Processing facility and a nationnl competenre in the production of

Pharmceruticals and allied products from plants,

Output No. h.

An experienced organisational eapability within the llerbr

Production and Processing Company Limited.

Output No. 5.

Feanibility studies on productinn of selected plant-derived

from enltivatinn to merk~tins,

OI!tpllt No. 60

Freparatinn of a feagibility atudy on expanded activities for

the Herbs Production and Procesning Company Limited.
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Progress in the Activities Carried Out and Outputs Produced

Progress achieved in generating the outputs of the project irm

ar under:

Output No. 1.

A Central facility for processing of plant material, both collected
from natural sources and cultivated, has been created in Kathmandu. Careful
selection of various items of equipment has made it possible to process now
a )arge nunbar of plant mmterinl needing different technologies. Products
rroduced so far have been readily accepted in the local as well as foreign

markets.

Output No. 2.

It vas envisaped enrlier to instal drying and pulverising enquipment
to facilit~te tranzportation of plant material to central processing facility
at Kathmandu. It was observed ripght from the start of the project that insta-
llation of such equipments had no particular advantape., Un the other hand it
was felt that field distillation wnit and pine resin processing unit at site

of growing/collecting would he more advantageous.

A distillation unit for distillation of cultivated aromatic pl-nts at
Tamapadhi Farm was provided by the project NEF/79/007 (FAO executed). However,
simpler and inexpensive field unita are enviasaped now for inatallation at
various centres in Nepal where mostly wild growing arsmati~ plant ( material)
will be dirtilled, Simjlarly relnatively simple fiold pine rerin plants are
contomplated to be installed at the cnllectioﬁ nite,

Output Ho., 3.

HEPCL hnas now well trained ataff nnt only in the factory bat nlso in
the planning, accountr and mylen nections, Tﬁnininy wnn imparted both in
situ by the Chief Technicenl Advimer, Marketing Connnltant, Fngineer and

Economist Cost Benefit Analynt as nlso in nhrénd under followships,




As one of the important outpnts of the project, an experienced organisa-
tional capability has been achieved within the company »nd can be reparded
an wnique experience in the field throughout the country.

Output No. 5.

Feasibtility studies on plant derived products from cultivated scources
only have bren ma-die, Such studies on products from maturally ocewring '

plant mteriales will be completed before expiry of the project,

o‘mL No. 6'

A feasibility study on the expanded activities for the HIFCL will
be made and snbmitted before the termination of the project,

It vill be seen from the above that cutputs envizmaced in the project
have bteen successfully prnerated and the orpganisation is rumnirg on econo-

wmically sound bhasis.

Description of A~tivities Carried Out

Activitieg carried out for achieving the obirc'ives nand renerating

outputs are detailed hereunder:

1. Production Frogramme

At the onset of the project, a reanlisrtic produ=tion prorramme based on
availahle raw materinla and marketabhility of the productn therefrom wan
chalked out in conrnltation with the National Froject Director, Director-
General, Department of Medicinal Plants and Seientinte of the Royal Drunﬁ

Research Inatitute. The proprasme wan annexed to the Project Dncument,

This revised production progromme is given at Ammexure I,

2. Enuipment Specification and Frocurement

The HPPCL hnd purchased a few ftemn of equipment like, hoiler, nolvent
extraction plant (S8oxhlet type), pine resin unit, vacuum concentrator, a
pulverise, percolator and distillation unit. On working it was observed Shnt:




a few of these hnd developed snie troutler but nevertheleax were being
put to wee. A list of equipment appanded with the profect document wan
rren to be indequate, Considering the type of vork envimaged under the
project, a fresh list of equipment with npecificrtione v drawn, The
finel list with specifications wvas forwarded to "HIDO Vienna (Awstria) on
19, Decembher, 1985,

Internatiomml bdids were enlled by PAC, UNIDD, Vienna. Swsmery of
bids wvs received by the project on 1, July, 1985 and fimnl vernmmendations
were snde to UNIDO on 11, July, 1985, The orders were pinced with ropplior
by the FAC, UNIDO an por WH purchase rerulatjon. ’

With the help nf Froject kngineer enquipment van instnlled as and

when received and put to use,

List of equipment procewred in given at Annexure IJ.

3. Qunlity Coutrol and Houtine Amslytical Lalorntory.

Help of RDRL was envieaged in quality control and analysis of proﬁucts.
It was, however, felt and obaerved that marnitule of anmmlytical wnrk on raw
mterial and products involved (ol tuined drily irom wvarious trinl hatches)
neceaszitated creating thia facitity at site in HITCL.. Thig mtter was placed
before the TPR held in Harch 1985 where it wns unanimously npreed that APITL
shonld have its ovn routine analytieal Iaboratory if it were to produce sucess-
fully prnducts meeting get atandards., A pravirien of 1IRS ) 000 van arvend tn

for eniipping n am)l Vataratory, A well equipped labaralary has been set up
with tryined per-onnel,
Lint of {tems rorchaned ig riven at Ammexors 111,

h. Mechanical Workshop.

Equipment procured through the project needs to he maintained properly.
It is alro nnt practicatle to arenre for repmirn, if any, from nutaide consi-
dering 1imjited farilitiex availalle in Nepal, The mtter war alnn connidered
by the TFR in Harch 19%5 whersin a provinion of iIS§ 20,000 wns npreed tn, With
this provinion, a erctmanical workshop han heen entab) inhed with the help of
the Proirct Engineer. HPFCL has Built n neparate aczommodation for this
vorkshop. The V'roject Engineer han troined the vomwc“vo'rﬂrnnnnnln in proper

use of workshop enuipment,

Lint of main itema purchaned ix piven at Annexure 1V,
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S. ZIraining of Staff

This activity wes given conriderable attention, The technieal
peraonnel, both from laboratory as alee from vrodurction ride, wore riven
training by the CTA and other Froject Bxperts at site, while R perannnels
were pent abtroad wnder project fellovehin.

Training at site - After completing preli-imry wnrk ~f the project,
1atarttory and factory vork wer started from Janwry 175, Facilities
vailable in the 1stnr tory were evalunted. Amlytical work started actively
jwenlving the techni.  persomnels, Fer new srnentinl oiln, ammlytical pro-
cedures were standawrédined,

For developing and ewnlmting processing teellmlt;r; for various items,
Istoratory staff was involved vho are now well versed ip this aspect of
production work.

Similarly in the Sactory, the projection ataff wes invnlved and trnined
in the dirtillation of new esrentinl oilx. Conridernble vork v done in
settirg parametrrs for producing nil of Supandha Kokiln meeting buyers

standardn.

Detniln of technicel wark and progress in given meparately in this

report.

Selected parsnnnels were ment for training atrond in the fields of
nuality contrnl and production,plaming and aceounts and rale, Following

persnnnels received training ahrond,

1. Senior Procesming Officer U.K. and Indin & months
?. Amlytical Chemint U.K. 2 months
3. Production Officer Sri Iankn 2.5 months
4. Production Officer Indin 1 wmonth

5. Snales Officer Furope 1 month
6. Accourts Officer Barbados 7.5 months
7. TPianning Officer Ireland " 2 montha

8. Cost Accounts Officer Fakistan 1 month
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Besides the above, the Hatiomml Froject Director went for a atudy
tour in aelected places in Ewrope,

Economis: and Cont-Penefit Anslyat imparted training to officers in
Acrnenta, Planning and Svles. A suitable managearnt syntem was nlso sugreated
by hie for implementation in future. With him help, the company hns developed

a neater of formats for use in intermal adwinistrative work.

6. Cost-Benefit Amalysis of Products

This part of the activity was earvied eyt by the Eennwaiet. Cosnt
cnlculations were wede on cnltivated crops which pave clenar idea on the
profitability or othervise of cultivation of medicine] and aromtic crops
both in the farm of the BPFCL and at farmers levsl.

7. Developing, Marketing Strategy and Folicy Guidelines in Export of
Herbs and their Froducts.

Marketing consultant to advise HI'ITCL nn the export nf herbhs and their
products as also to superent overall workine stratepy for the Kinpdom in
this field wvnas arvaneed ar 3 sonthe wnder the proirct., The cnnnvltant

subnitted his report for follow up by HFFCL and HIC Hepal,

In ovdrr tn enah'e the company to handle the supply s-:stem ot an
International level the varinum activities were emiried nut successnfully

and outsuts produced an summarised under:

a) A Centrnl processing facility for procesning of plantr materials -
wedicinal and sromatic_vith analytienl Inaheratlnory and a mechanienl
workshop has heen entablished tn enver wide ranpe of matrrial piving

producta of diverres mture.

b) Field processing equipsent like dryine and pulverising wns not
eongidered neceranry. On the nther hand, field procensinr equipment
such an dintillatinn units ~nd pin~ procensing units vere connidered
nece-r~ary. Stepn were taken to instal theme in various parts of the
kinpdom,

e) A enre of trained staflf to oprrate nnd maintain proceasing facility

and produce plant products to meet met sntandards hag heen created,
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d) Adequate steps were taken for training in situ and abioed
under fellowship to atrengthen orzanisntionnl'cnpnhility of

the company.

e) Feasibility studies on production of sclected plant derived

products were carried omt.

f) Feasibility study on expanded activities for the comjany will
be prepared.

Achievement of Immediate Objectives

The project had (1) development ohiectives and (2) immediate objectives.
These chiectives have been achieved; aquantitatively and the econowic impact,
thourh, emall, is likely to increase with time regulting in sulstantial eco-
nomic growth in the future, Data in surpsrt of the above statement are

summrised under:

Development Objectives

1. To reduce the import of medicines and hence the mutflow of foreign
currency by production and cellection in Hepal nf merdicinal plants vhich
can be cu'tivated and processed within the country and sn sulstitute

imrorted draps.

A gmall beginning has heen made by processing Adhatoda.glgr__

(from nmatural sources) and Atropa belladonna (cultivated) frr tneir

extractn which are supplic) now regularly to Royal Druea Ltd, Tntnl
requirement for these two extracts is met but further produrtinn is Jimited
to the extent of their demand. These items enannot he gyvorted due to -

1arge volume - transjortation hec.mes uneconomienl,

A third item - menthol - has bren developrd in sufficiently larpge
quantities to mert the entire demand nf the cruntry vhich is put at abknut
107 kg. worth abomt Ra. 502,00 per annum,

Tt was obsrrved that Aemand for extracts of medicinal plants won

very limited an an exportable cammndity,

Developnant of other products that can be utilined in lepal ia riven

under technieal progreme.
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2. To increase the foreign currency eerning of Nepal by collecting,
cuitivating, processing and exporting of concentrates of medicinil and

aromatic plants.

The prnducts made by the Conpany have been arcepted in the foreipgn
market. The production and sale are increasing ns evidenced by the following
data.

Actual Sales - Value in NZRs.

Product " 98h-85 1985-86 1986-87  19%7-BB(Estimat
Total sales of which 2,030,309 & 144,630 R,041,000 14,000,000
Exported to Indin W1,895 1,610,M3 5,268 k63 -

Europe 292,%05 1,023,72h 1,534,223 -

Local market “57.‘1’.") 1.51("”3 1"38131" -

Immediate obizctives

1.  The establizhment of m processing facility in Kathmwndn and of simple
field processing equipment with an objective tn start the ;rimiry proressing

of mediciml herks for the firat time in Hepal,

Thin ohjective has heen fully achieved ar per detni)r piven in the

report.

2. Developing the Herts Production and Frocessing Company limited into

an economically viable enterprire,

An rer audited accounts of the working of FPICL, the company hroke
even in the year 197%-87. Reasomable good profjt is expected during the
yeor 19R6-1987. The company is now an economically viable wnit,
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Technical Report

As per job description, work war nlno to he undertaken on the
development and production of products from medi cisnml and aromtic
plants. The work scheduled for second phase of t-e CTA's minsinn, was,
however, taken up during the first phaze (6 wonthe - October 1984 -
April 19R5) using available facilities in the RFICL pending receipt of
project squipment and establir'ment of lahoratory.

Extensive discunsions were held witt the Natiomal Project Director,
Director General, Department of Medicinei Flants and Seninr Scientists
of the Roysl Drug Rerearch Lakoratory on the aspect of work to be taken
up. Based on the data provided on the aveilability of raw materinls and
marketability of the producte, a production prorramme was chalked out

{Arnexure 1).

Work done in the factnry as per propress in the fulfilment of production

progranme are discusscd in this chapter of the report.

Essentisl Oils, lsolates, Concretes and Absolutes

Considering tetter market potential of this group of products, work

was started on these from January 1784,

1. Essential Oils

1.1. Essential oil of Sugandha Kokila

Sugandha Kokila, fruits of Cinnamomum polyandrum (tentntively
jdentified) Fam. Lauracese is mortly fonnd in Nepal in Dang
dintrict.Frnitn, when ripe are enllected, drinrd brth maturally
and artificinlly. These are snld regnlarly in Indinn market
wvhere these are used a (lavonring of totacen. Estimated 100 tons

of Sugandha Knkila Rerrinrs nre traded annually,

Sample nf 051 (SO0 mm.) ~rodiced in 198b, avoked interest of »
buyer atroad. The bpyer nirn asked for oil having minimum enter

value of £5, Laype senle trinla vere atarted and it van observed:

4)  that the commercin) s mples varied from bntch to hatch in

respect of ertor valne,




§5) it was not posnible to exhanat berriesx in single dintillation.

This neceasitated at-ndardising conditions of prnduction to
produce oil of stand rd e=ter enlue and to extract as much

oil as ponsible. .

During 1385, about 10 tonnes of berries were distilled under varying

conditions. The prohlem was all the more agrrevated for want of a disti-

lintion uwnit. Soxhlet enuipment of 2000 litres capacity was usned as A

distillation unit. From varions trials, it waa ohcerved that:

®)

b)

c)

d)

e)

1)

r)

h)

Water dintillation giver nil with grod ester value while stenn

distilintion gives 0il with comparatively low enter value.

Yield of 0il is hetter with steam distillation as compared to
water dintillntion wvhich takss mwre time to distil comparable

mantity,

(in HPPCL there was no arranremont for water dirtiliation hence

the 0il vaz recoversd usine stewn distiliation only).

It is not possible to reconver nil cnm;letely in firat distillation.
Fartinlly exhansted barries after dryine yield ~additinnal quantity
of oil in economic yield nf 0.7 - 1.0 rerrent, lere a)ne, oil
quality caried from batch tn batch it ril wag generally nf atandard

quality.

Grinding of herries, pives better yield in Jrueer time hut invariably

nil of sub-standard anality.

0f1 quality improved hy rect ficntion usine water dirtillatinn to

produce 0§) of standard analicy.

Interrupted distilintion of hervien gave mabstandard oil.

Drying of air dried berries in the sun for abont 3 days prio} to

distillatinn gives oil of hetter enter value than the herrier vithont

son dryine.

Under the sxisting econditinna nf sqnipeont (Srxhelt unit) and
dintilintion, a charge of WNO kg berries pave nverall hetter
yirld of standard quality ofl.,
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Increase in chharge size gave low recovery of standard oil and wostly

of sub-standard quality. This increserd cost of distillation.

Keeping the above observatjnns in view, praductinn of atandard

Aquality oil was produced as under:

A charpe of §0D kg berries was distilled for abaut 2V hours using
steam distillation. About 1 percent oil produced during distillation
was kept separa.ely and annl=sed. If the ester value wns about &), the
entire oil recovered wvas otserved to he of standard quality. In case
ester valve was less than 40, the fraction was kept aeparately and later
on rectified to upprade to ester value of 65 and atove. Distillation
wag stopped whien ahout 3.5 perrcent was recovered., The partially exhausted
kerries were vremnved from the distillation unit, dried and redistilled,
This pave an additional quantity oil; yield varied from 1.7 to 1.0 percent

Aepending on oil recovery during firat distillation,

Sub-standard oil was rectified. Extent of rectification was determined
by analysis of sub-standard oil. Rectifieation hy water digtillation gave
earlier low btoiling portion having ester value of S5 to 10 only. Remaining
oil, undistilled, wvas remrved and annlysed which always had ester value

as por calculations,

It wvas possivle to produce standard quality oil in an yield of over

3.5 percent and about & percent.

Later on with the installation of proper distiliation urict and boiler
of one ton/hour capacity, it was posmible to improve distillation wherety
an average recovery of L.k percent oil (mostly standard) was achieved.with

further work we hope to pchieve a recnvery of alont 5 percent standard oil.
Wnork on improvement of 0il recovery was done in !ater 1387 as under:

0il1 is concentrated montly in the onter part j.e. poricarp. On
decortication it was faund thnt kerrien hnve about %5 pereent af pericarp
and ahout 45 percent entyledon which i rich §n fixed nil. Labaratory
and pilot scale distillation indirated about 10 percent oil in nuter
prrt of the berries and atont 0.8 prreent in the foner part.

.
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Separation ~f pericarp nnd cdtyledon manually by beating the herries
resulted in breaking of both husk nnd kernel in powder ag under:

Out of S00 ke berries -

1. Pericarp 1956 kg.
2. Cotyledon 108 kg.
3. Powder 236 kp. (Mixture of hoth).

A1l the three were distilled separately in laboratory. Data

obtained are:

Material 0il Content
i. Pericarp 10.61 ¥
ii. Towder h.25 %
iii. Cntyledon 0.51 %

Distillation on pilnt scale gave following d-ta:

Material 0il Content
i. Pariearp R A7 «
ii. Kernel 0.3 %
(Cotylede n)

kater value

§3.91 ¢
726.h5 %
51.23 ¥

Ester value

5A.78 ¥

fe.2 %

Large scale distillation was done combining paricarp and powder,

Cil was nbtained in 5.97 p-reent yield, ester value sh, Averare content

of il yield came to 4.75 percont calenlnted on 5Y) ke barrins, Yisld

of standard oil resovery came tn 3.2 percent,

if puire pericarp is distilled,

Yield is likely to improve

Partielly Hdistii)ed Susnrdha Kok 1a herries were alsn separated

into pericorp and ~ntyledon. Inhoratery and pilnt neale dirtillation

gave datn as fnllnws:

Material Yield
Po;-icnrp (1.aboratory) 2.
Periearp (Filnt scale) o) 1.0 %

b) 2.00 %

Ester va) ue

176.99
8h.92
R2.9

Mode of dintillation

4

Wnter dintillation

Wnler dintillntion
Water distillation




It wan otserved earlier that pericorp comprised of atout 55 percent,
by weight, of berries, Jt in, therefore, commidered ndvianhle to separate
this for distillstion vhich will nnt anly reduce cost of distillation by
about 50 percent but will alse ispreove recovery of oil. It is also visue-
lised that it will be porzible to complete distillnation in one step as
apainst distilling berries twice, ax already menticned. This will further

reduce cnst of prndu-~tion.

2. Froceasing of Japanese Mint

0il of Japanese mint, now produced r¢,ilarly in tie farm of HPPCL, is

rrocessed further for menthol. Work done o far on this oil is as under:

0il orodiced in the farm is of good quality, having 84 - 85 percent
free menthol, 2.6 - 7.6 percent esters (calc. as menthyl acetate) and about

5 percent ketones (calc. as menthone).

During 1985 - 198, abmmt 45 kg menthol war produced by chilling in
1ahoratory scale (5 kp nil batch size) and 130 kyr during winter - tnking
advantage of c¢nld weather. Henthol produced was further praded arccording

to crystal size,

During 1986 - 1987, 230 kr nf menthnl was praduced during winter., FPsrtislly
dementholised n0il ~ill be further processrd to produce additional nuantities
of menthol. A rprcinl cold room is heing arranged for pradisnt chilling of

oil to produce pond quality menthol,

0il,being rich in menthnl,does not yield pond crystals of menthol if
temperature is not controlled effectively. For this Aquality oil temperature

control parameter had to bhe standardined afresh.

Menthnl produced mn far has compared well with the imparted menthol,

Imprrt subsitution should mot pose much of a protlen.
Other products from Japanese mint nil produced on amall scnle ara:

a. Rectified dementholined peppermint oi) (V) for f1.vnuring of
tooth pantes etc.

b, Liquid menthol from D) by chemical meann,
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€. An extra fine quality of msenthol from rectified mentha o0il and DMO.

As mentionad earlier, product!s from Japanese mint oil are proposed

to meet entire demand of Hepal as import swbatitution products.

MO can find ready export morket if produced in sufficiertly I--ge
quantities and at crmpetitive prrice for vhich it would be necessary to

raire this crop for oil by smmll holding farmers.

3. Calams 0il

Calamus rhizomes are available in Hepnl in large quantity (500 tons) and
are exported mostly to India as such. Oil content was ohscrved to be 3.5
percent by water distillation and 10 percent of oleoresin by solvent extraction.
Both the oil and oleoresin are nearly simil'r to each other and rich in asarone

content,

Sciantists of RDRL have claimed dirtillation time a5 3% hours only
as apgnhinst more than 2 hours nermmily required tn win over the nil. The
new method will help reduce cnst of distillation to a preat extent; while at
the present the main expense in prodncing ealamas nil in inearred due to Yong

time for distillation,

Jt would be pnraitle to exvort upto 50 kg oil annunlly.

b, 0il of Jatamansi

liardostachys jatamansi from Hepal is normally nf snod auality and Iarpe

Auantities a-e exported mostly to India. Ofil content in the roots cof jrtamnnsi
varies between 0.5 to 1 percent and above, Ruality of nil han heen praded as
very sood. Upto SO ke of o0il cnn be exnorted tn India, Freduction will be

econmicnl even at yield of 1 percent of oil,

5. Tagetes Hinuta 0il

Tagetes minuta (Syn Y. glandulifera) comes up very well in Hepal as
cltivated crop. It nlisn prows in limited nuantities in state of mature
in Kathmandu valley. 0i1 content was otmerved to he 0,47 - .59 percent
(minture rontent of plant mterial 2.7 percont), Quality of @il in pood,
Tagetes 0i] has export notential and i scheduled for repnlar eunltivation
as  winter annal crop in Tamapndhi Farm, Cultivatinn progpects in kathmandy

valley are heing ancertained by evperimentation for the 148t two years,




6. Timur 0il

Fruits of Xanthoxylum asmatum are arailahle in large quantities uptlo

S) tons annually and are a regnlar eypart item from Nepal, 0§l rontent
is 3.5 percent (average) havinr linnlool and limlyl ncetate content of €2.(3

and 20.03 percent respectively.

As the prevailinre price of timur and with 3.5 prrecent oil content, cort
of production is hirh~r than the sale potential price. Efforts are heing
made to 1lncate Xanthaxylus area having oil content of alnut S5 percent. At
this level of o0il content it will he ponsible to export the product nt

relatively cheaper price.

7. Other Essential Oils

i. Artemisea vulgaris oil

Oil of Artemisea vulgaris is a repular iteir of commerce. lowever,

it h~s not been possible te locate areas in Yepal rich in Artemisea
vulgaris. Till the availarility of this material is ascertnined
in commercial quantities, prodnction cannot be undertaken. There

ara atleast =ix pgenntypes nf Artemisea vulgaris rlant available at

differant altitudes of Nepnl. 0i] content of the avajlable materinl

was sbout 0.2 percent,

i1, Alpinea malaccensis oil

Rhoznmex of Alpines milaccensis pave »n oil in 1,72 prreent vield

having 83.5 nercent methyl chavicol. Such an 0il has nale poten-
tinl; methyl chavical beinp starting material for production of

anethole regulsrly used in flavour induztry.

Data nre being collected ahnut the availahility of this mnt-~rial

and price before pla~ning production.

iii. Juniper oils

0il of juniper wys prodnced from -

a) Berries of J, communis and J. recurva.

b) Leaver and terminal twirs nf J. communis and J. recurva.

" Yield of oil from herries of J. recurva wan 3.3 percent
(mointure content 6.8%) while the mwme [rom berries of J. communis

vnried from 0.2 « 0.6% which in rather ponr,
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One of the reasons nbsrrved was the harvesting of green immnture
berries. Goed quality and yisld of oil is produced from ripe hlue
berries. Distillatinn of rorrect meterial will bhe dane this vear

to evaluate quality and ecnnomics of production,

Yield of 0il from leaver nnd terminal twirs of J. recurva wns
0.R3 - 1,12 percent (Mnisture content of leaves 32.8%) while

the snme from leaver and twips of J. communis wre 0.57 - 0.87

Juriper oil of commerce is produced only from hervies of J. communis.
The cil can ke produced in small Auantitiers in Nepal. large quanti-
ties of oil of Juniper can be produced from leaves and terminal twigs
of J. recurva and J. communis. These oils will te at b~=t a cheap
substitute for true juniper oi). FEven at lowver price, it would he

econemical to produce this oil.

Abies spectatilis oil

Considerinp availability of Abies spectabilis in Nepal (estimated

notential 13.6 tons of oil by exploiting 20 percent of available
material), a detailed survey work wns done on this plant under
NEYr/80/003 project, 0il yield on distillation of nredles and
tender twigs was nhgerved to Fe O.4 percent, having ester value
nf 2h, Conifer plant neerdle 0i's have gnnd market and ail from

Abies spectabilis srems to be a promising item,

A dintillatinn unit has already been set up in nren of habitat

of this plant nprecirs,

0il of wintergreen

Due to msdvent of synthetic methyl maliryinte, ail of wintorpreen
lomt rommercinl impoartonce. However, recontly nnme interent wam

ehown in thig cil hy a bayor in France,

Gaultheria fragrantissima is availabie §n lapnl to permit Jorpe
scale production. 1t ~an obasrved that even dry 1enven pive

good yield of ofl, 0{) yirld was found to he 1.7 percent on

air dry banim nf leaves (maiature enntent PR 5K), Methyl anliryiate,

cntent war » merved tn he M 90 perrent and 15,8R pareent in
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2 sawples distilled in HPPCL. Trinl 1ot of 5 kg 0il has been

sold abroad.,

vi. Rhododendrern oil

It is reported thet rhododendrom vil is produced only in China.
0il from leaves of Rhodendron species wrs produced in an yield
of 0.8 percent from air dry leaves (moisture content 11¥). There
is potential for large menle production. 0il swples have been

ment ahrond for evaluation.

Concretes, Resinoids and Absolutes

From the availatle mterials in Hepnl, few concreter, resinnides
and absolutes were prepared. Out of varions mterials concrete of Surandha
kokila and Resinnid and ahsolute of trre mons have market potentianl, Delnils

of work dnone ir wentinn-d as under:

1. Concrete of “ugandha Kokila

Concrete nf mugandhn kokila ir a potential market item. Various trinls
-have been done on its productiony it wos observed that enld extraction (room
temperature) with normal hexane gave a product of acreptable amlity nnd econo-
mic yield. Concrete wag prepared from dry berries (undistilled) as vell as

from partinl)y exhanzted and fully erhanrted harries, Some data are riven

as under:
Materinl Extracted Mrde of Extraction Yield of Concrete
(% by weight)
i) Dry berries Snxhlet, hot 27.60 (averare of b trials
(undintilled) extraction
i§) Dry berries Cold percolation 27.10 (nverare of 3 trinls
(undistilled) :
£55) ») Mare (Onece Hot Extrnction 33, R0
dintilled berries)
b) Mare (Nnce Cold Extraction " 30,15
distilled berriecs)
c) Fully exhansted Cold Fxtraction 26.7
berries (twice
dintilled)
d) Mare - wet Hot Extraction 3,12
(Moisture content
51%)
e) Marc ~ wet Cold Extraction 2.5h

(Moisture content

51%)
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As vquipment for extraction in hnt was not available (during earlier

enperimentation) thr ~nan~rete vas prodaced on pilnt seale (78 b berviex)
uweing cnld percolation vith hexane. An average yield of 21,52 percent was

achieved. Froduct was evported sbrond snd acrepted by the uyer.

Concrete from mrec (once distilled berries) of Supandha Kokila

was foind to ke erually good as also alsclute from the concrete.

Ahsolute from concrete of Supndha Knkila berries wne alen prepared
using ethannl ag extractive snlvent. Yield of alsnlute varied from 17 to

2h percent on weirht of concrete. Olfactory nunlity of atsnlule was ohrerved

to be good.

2. Concrete of Usmanthus

Osmanthus fragratissima grows in state of nature in K+rthmandu Valley

(near Pashupati temple). Its flowere are small and delightfully fraprant,
Concrete of Usmanthus has potentianl. With this view, work wns undertaken

on this product. Extraction was done at room temperature.
It was observed that:
€. flovering se-nnn is of short daration of abnut 2 weeks (1ast two
" weeks of Septesmter).
b) flowers must be processed immediately aftrr horventing.

¢) flowers can he extracted apain after dryi~g aftrr first extraction
to ohtain additional quantity of concrete by abnut 13 pereent of
the first extraction if extracted in hot. Quality of proiuct
obtained in second extraction is inferior tn that obtained hy

first =xtraction.

Yield of concrete was 0.23 percent in first extrartion and 0,0%

percent in secnond extraction. Qunlity of the concrete is gond.,

3. Musk absolate

Muak atsolute was prepared from sesds of Abelmoschus moachlus which

have fine munk ondonur. The plant i eany tn enltivate,
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Abanlute of musk ambrette was prepared by tiv> methods:

a. Direct extraction of seeds with ethamnl of appropriate strength

and treating the extract with mixture of anlvents and further
yrocessing.

b. Preparation of concrete of ambrette sreds and treating the
concrete with ethannl »f appropriate strenrth and further

processing.

Yield nf ahsolute wns on an average 0.3 porcent. Selrcted seeds
pave an yield of N.6 percent of absolute. Yield of oil hy distillation
was 0.15 percent only. A larre numher of trials were made to train
rrodiction ataff and to ascertain the qmlity. »

Com.lete procesr £ar. processing wugk stanlute from musk seeds hae

been worked out and technicel staff s well acauminted with it,

The item merits production althourh on smll seale (a few kilorrams

only), there would te limited demand c--nsidering hiph enst of the product,

An evpert has surpested cnltivating amirelte aseds of Veru oripin

which areordineg to him would pive produ-t of hetter auality.

L, Resinoid and absolute of tree moss

Vork done on pvnduction of rexinnid and abanlute nf tree moss has
resnited in its commerrial praduction. This work “n depcribed in rome

details as follows:

Jarpge quantities of tree moss are produced from natural sources in
Heral. Estimated tiade in tree mors from various species vould of Lhe

order of 1Y) tonnen.

Crmmercinl namplen of ftree moss conrint of:

Parmelia nepalensis ahont 75 %
P. tincterium ahout 10 ¥
Usnea app. abont 2-5 9
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Extraneous matter such a= tree bark, smill t--ipx and dust comprired

10 -13 percent.

dork on the commercial sample ae 2 lrn on individan) speeies of tree
wnes vas done. However, production ir done from mixture of licen species
A8 they are received from the traie. Samples were recrived, mnetly from
collection centres in Kathmindu, Gorkha, Tulsipur and Ramechhap. 1t was
not considered possible tn work on smples from differsnt locations as nlso

study on the effect of are on storare nf samples lor yield and auality.

Variation in vield of resinnid and ahsolute was ohxerved in vorious
trials usine materinl fros different sonrces and of different ages. About
&0 trinle were mde in lataratnry before initiating large mcale commercial

mreduct jon.
Three methnds of extraction, usinr 3 solvents were adopted: .

a. Cold perenlation
b. Extraction by refluxirg rolvent in mterrial.

€. Snrhelt extraction - hat snlvent.

Three snlventa, henzene, normal hexane and rectifierd spirit (99)
were used. On the bhasis of odonr evaluation and yield, alcnhnl wns finally
selected s solvent for extractinn, HMain draw back in using nleohnl is the
dark bron colour of the end product. The product, hnwever, wns aceeptable

in Indinn market.
Summary of nkservation nn yield of reninnid and abeolute is ns under:

Effect on yield due to solvent

Solvent nned Yield of resinoid Colovur Ramnrk
(®) _
Benzene 72.51 Green Averape of
aolid wary b trinin
n~Hexane 2M Yellowirh Averare of
Grern ? trinls
Fowdery
Matering
Acetone 10,92 Powder -
Alcohnl .49 - 18,08 Dark hrown 20 triala
(Aver,ge

172.71)
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Yield of concrete wvas same (?.5%) with henzene wvhether extraction

wvas done in conld or hot.

Yield of resimnid from different lichen species by extractions in
hot by ethamn! in as under:

Material Extracted Yield of Resinoid
1. Parselia nepslensis 12.75 % (nverage) S
2. Parmelia tinctorum (i) 23.62 ¥ (nverare)
(ii) 19.00° %
3. Usnea species R.33 ¥

* Extracted dry lichen

Production of Absolute of lichens

1t was observed that the resianid nftrr removing alenhnl is not anluble.
in alcohol. This is not connidered desirsable. Wnrk war, therefnre, further
undertaken to produre asbrlute which is alcohnl snlubtle, Atrsnalute has smch
better and finer ndour than that of resinnid.

One step procers wag developead to produce absolute ng extraction ir
done by alcohol, which is almao 1 s~lvent used for making akanlute, The

process in trief is as under:

For the pre= aration ~f resinnid, alenhal ir nnt recnversd completely.
Quantity nf nlcoho) unrennvered was atandardined whereafter the anlution
in left to conl down to room temperature (cnld room at 107C would rive
hetter geparation), The molid separated is filtered and alenhnl iz rompletely
recoverad under vacnum, The reaultant abanlute ix drained while hot; 1eft

wnexvosed for aome Lime rm;l mcked in an air tight container,

Yield nf abgnlute varica fram 6 = 10 percent from Parmelin neplensin

and upts 20 percent in came of . tinctorium.

Improvement in colour of Absolute of Lichens

1t in degireehle tn hnve green colnured mne reainnid nr abaolute., Thin

is nchieved if lichen in extracted with henzene or hexane. llrwever, yield




is low i.e. 2.5 percent vith benzene and 2.0 percent with hexane vhile
alcohol piver much better yield and acceptatle amlity. Quality evalnation
by cons-;-ers also indicoted alcohnl extracted rerimnid to have he'ter

quality ar agarinzt benzene ~r herane extracted produoct.

1t vns ohserved that the chemicals or conx*itunents immarting dark
brown colour were solnhle in both hot water and cthaml. However, the
reainoid on treating with hot water did mot improve in colour. Un the
other hand, extractinn nf the ahsnlute vith n-hexane gave a dark rreen
prodoct with gnod odour. 1n rconsirtency, it resemhled the tree mnss concrete
rroduced in Burope and widely wred in the industry. The yield of this green
coloured concrete was only 1.75 percent cnlculated on the barin of lichen

extracted.

Using another method nf firrt resaving enlnur and extenrting the
resinnid has given a produ~t with greenish cnlour. This line of work seems
prowiging nd worth perening further., Economick of production will be
studied and qunlity of product evaluated in compayrision to normal product
bafore adopting this new method., Thirx work will be undertaken if time permits

",..;,". tn termimting of the praje~t,

Analytical Latoratory - Analysis of raw materials and producls

As wmentinned earlier, work for setting up of a small analytical
1akoratory was taken up in Janury 1985, List of che;lienls. apparatus
and equipment was prepared. Simultaneocusly,work was started with the
avajlable facilitien. At the present, complete analysis nf essential
oi)s and content of active principles of wedicinal plants ean he performed

in the 1abnratory,

Since ntart of work, total numher of esnential oil samples ann) yaed

are as under:

Samples analysed (January - December)

011 of ﬂB; 1986 1987 (January - 20 August)
Sugandha knkila h77 A0 h7?
Japanese mint 9 57 10
Citronella - ? s
Falmnrosa 1 7 b
Abjen nmpectabilis - 3 -

Lemongrass - 10 4




0il of 1935 1986 1977 (Jamuary - 20 August)

Tagetes minute - - 2

Juniper - ?

Vetiver - 3

Xanthox-lum 1 2 -

Ganltheria frarratiximm - ’ 2

Jatamwnshi 1 -

Supandia kokila concrete b -

Sugandha kokila absnlute 2 - 2

Sugandha kokila fat - - 2

Tree moss rexinoid & absolute 1 20 6

Calamus 1 - 2
518

Totnal ARG 894

Bezide annlyzin of essentis) oils following rwmplen nf medicrinm] products

were also amlysed durine 19%5-1287 (00 Anrust 19%7)

1) Bellndonmm Snft Fytrart 5SS gampl e
§i) Belladnnna tntal alkalnids 11 saples
£i1) Pelladnnnn leaves 7R mamplen
iv) Vasaka extract 1 samplen
v) Rerbrrin bark 10 romples
vi) HMiscellanesus amlysix 279 samplen

1t wil) be mren from the nbave that HPFCL ix now well equipped and

porsonnel trained adequately in analytienl wnrk.,

Regides the abave, amlysix of Dincenren for Vingrenin, Fndnphyllun
for rexin §r done repularly. Alrn zmrles of raw material as mrchaged

in tulk are rontinely ammlyned,

Annlytinnl proporties nf mome impartant ensentin) niln produced in

HPICL, are pgiven in Annexure V.,

Fanentinl nil rantent of aramtic plantn, yield nf ennecretes, reasinoids
and absalnter and dnta on ~etive principle eontent of madicinal plants

are svemrised in Ammexure Vi,




Products ex. Medicinal Plants: VWork was done on trial production of

following products with a view to start commercial production:

1.

3.

Total Alkaloids of Bellndonna: Tntal alkal~ida of bel'ladonna

comprising of 1.hyoscyamine (mnjor component), l-hyoscine and

atropine were prepared usiny smnft extract of helladonma.

Belladonne extract being dark sticky liquid, extraction of alkaloids
has to bte done carefully. Repented trials were made to trnin the staff

in this process,

1t is necemnary te uss frenhly prepnred extr~-t; old extract not only
giver lowver vield of tntal alkvloids but a product of sticky mature

and not crystalline,

Bellndonnn alkaloids extract rhowed an asssv shout 90 percent as
hyoscyamine. Extraction of old samples of extract gives alkaloids

arsaying as 83 percent only.

Berterine hydrochloride: Extraction of Berkeris stem bark is heat

done uring ethyl alcohol, TFroduct ohtained by this method is very
rood. Yield of crude product comes to 2.35 percent while that of
recrxstallired crmes to 1.25 percent. Work was not carvied ont further

due to low yield of pronduct nnd limited availahility of the raw miterial.

Perhapn, if roots are used as raw materinl, yield will improve., However,

digging of recots poses protlem of anil croxion.

Frodnction of berherine hydrochloride in, therefore, not scheduled for

production.

Xanthotoxin ex. Ammi l.jﬁ.s Xanthntoxin (R-methoxy pgnralene,

methoxnlene) is produced from meedn of Ammi mafun (Cultivated) or
ronts of Heracleum candican (wild). As ll. candican availabilitly

wag not certain, coltivation of Ammi majus wvs taken up in Tamnpradhi
Farm of the RPPCL,

Total extract nf Ammi mafun seeds came to 10 percent, out of which

s0lid eovmarina eame tn 2.7 percent (on weirht af areda),




9.
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Fodophyllus resin: Fodnphyllum is available in reasonably large
quantitiex in Hernl. HFFCL is enraged in procurement and &>le
of podophyllum rnot »nd rhizomes. Vith a view tn proress p~rdophyllum,

few trials were mde,

It wag obrerved that yirld of resin from rhizomes, rootlets come to
1.12, 1.7 percent respectively (resin yvi=ld heing more from rootlets).
In gone trials it was alao observed that the yield of re~in from whole
material rhizowe ¢+ rootlets cnmes to atout 1 percent of a povewy product.
The materinl as available in Hem) in not guit-hle for processing in

commercial scale due to the lower yield.

Hormal yield of podyphyllum resin ranpes between 6 to 10 percent
from material of Indian oripin.

Extracts of Vasaka: Vasaka extract ix a repular item of processing

for n=e in the Rnyal Drups Ltd.

Proaduction ix limited asx expert is not possible e to high price as

compared to Indian product and tmlk of the extrart,

Belladonna liquid extract: Belladonna liquid extract assaying 0,7 percent

of total alkaloics is produced regaiarlsy for aneply to Royal Drugs Ltd.

Frxport of extract ic not eronsmieal due to the bulky alenholic syiract,

Trials were made to prepare concentrated anft extract., However, the
noft extract anffers from lack of srlubility in alenhnl, Rnyel Druen
Renearch Lahoratory hanm claimed » procesan for preparing enft extract
snluble in alcohol. A s»mple produced by RDRL. has tenn sent abronad

for evalwation but the content did not come wp tn the stated sinadard,
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Annexure 1. - % -

Production Programme

List of Medicinal Plants Products to be Produc. . from the Third year of t'he
l'u;!'cctz

Medicinal Plants Products (Value - NC Rs. 100" Thousands)
R.NM. Value F.P. Value
{(tons) (Kg)
1. Diosgenin ex.
Dioscorea deltoidea 200 14.00 5,000 37.50
2. 1. - Dopa ex.
Hucun: BPPp- 10 0.80 200 1.60
3. bBelladunna: :
i. Extract (1%) ) | 0.21 500 0.63
ii. Total alkaloids 7 1.47 20 2.40
J. Pyrcibhium extract 5 1.20 400 2.60
.. Xamthotoxin e¢x.
Asni Wi jus 7 0.8 35 3.50
Tot sl : 230 18.52 6,1%5 48.2)

— ————

K.M= law material;  F.P. = Finizhed product.

ates ws applicable during end 1284 to, both, raw material and finished
grrenduets,

Presluection yiclds have been clormlated based on available data,
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List of Essential 0Oils to be Froduced from the Third y.ur of the Frojeck:

Essentijal 0Oils (Value - NC Rs. 100° Thonesnds)
P.M. Value F.P. vValue
{tons) tkg)
A: lmwediste (From wild -ovurces)
1. Artemisea vulgaris %0 0.50 250 1.25
2, Calomus 30 2.40 900 4.50
3. Juniper berry 5 0.25 200 1.60
4. Sugandha Kekila 30 3.00 1,000 6.00
115 615 2,350 13.35

R: JIn near future {(From wild sources)

1. Cimuimomum tamala (Tejpar) 25 0.62 500 1.50
2. Zonthoxylum Sp. (Timor) 20 2.40 600 3.30
3. Valerian 10 2.50 40 3.60
55 5.52 1,140 8.40
C: 1 nﬁ cultivated sougces
1. Citronella 200 1.30 2,000 .00
2. Lemwagrass 650 0.40 2,500 4.00
3. ralmarosa 1,400 9.10 5,000 14.00
A. Mentha arvensis 1.200 7.80 7,000 19.60
3,450 18.60 16,500 39.40 -
Total AIBIC 3,620 30.27 19,990 61.15

l.ist of Extracts and Resinoids

Lxtracts / Resinoids

1. Mtemiscea vulqaris 10 0.05 600 0.60
2, Rhubarb 40 4.80 5,000 8.00
3. Valerian 10 2.50 400 3.60
4, Vasak. 5 0.20 5,000 2.80

‘Total 65 7.55 1),000 15.00

Pine Resin

foriin and Turpent ine
0i) ex. Pine resin 250 17.50 2,25,000 33.75

Tota) 250 17,50 2,25,000 33.75

Tot 1] of Medicinal Prodacts, !
Essentin) Oils, Extiacts and ‘
Revinoids and Pine Resin 4,165 73.84 2,62,135 1'8.13

l-'.'- t 2 3 2 2 4 BESESEERES E 31 1 2 J

K.M= Row moterial; P.I', = Finished product.

Rites as applicable during end 1984 Lo, hoth, rtaw material and finished products.

Progiuct ion yields have been coloulated bmsied on available dota,




Annexure I1.

- 3 -

List of bquipwent

Pescrijtion Coapany Unit :l""-'s‘;
Dinnrnres Hydrnly- | Uttam One P6R
~inrg Unit. Kasthn

Udyng.
Katheaandu
Latorstory Balaju One 358
Pistillation Yantra-
Unit. Shaln -
Kathmandu.
Cven Dryer N.F. Tra- One 201
(7 XK. ¥att) ders and
Link.
Eatheandn
Herc Press BFalaju One 0
Yantra-
Shaln -
Kathmandw.
Chain Fulley Ralaju 2 set h63
Yantra-
shala -
Kathmanduw.
Water Diatillation | Sethij Cne SR33
Flant. Fnginernn i
VWorks -
Delhi -
Indin
Tank S/S, Vertical,| Rohatgi One 2200
Cap. hOO Litven. J.S. Fa-
bricatép -
Yanpur -
Indin.
Tank 8/S, Vertieal,| Rohatpi One 1010
Cap., 100 Litren, J.S. Fs-
brieator
Kanpur -
India,
Storaze Tanks, o Six 1680
§/S., Cap., 0 L,
C.pog 1w "- L X} 8" ?5‘0
Cap., 200 J.. ’eo Four 2000
Cap., 500 1. .y Four LT
Cap., 1000 J,, .o Four SANO
[ UV W

Imie of Gydor
te o Purchase

011>, 19%
01.11.198
01_0%,1285
01.n2.1985
2h .01 19R6

05.07.198%

2£.09.198%

06.09.1"%

06.09. 1935

060%0‘985
06.09.19%5
%009.1°q5
06.,09.1935

aguee -

- — -

fate
Recrived

Regarkas

01,071,198

~1.02,19R%

01.03.198%

01,05,198%

h ol 1904

01,04, 1904

01,05, 1986

01.05,.1986

06,05, 199%

N.05,1986
0h 0%, 1986
06,1 . 19R6
N6 %, 195

Reing used

Being used

Reing used

Instal)ed

Being used

Reing used.

Beineg usned.

Reing used,
Reing used,
Beinr uned,
Being uaed.

- —— = e e——

Inastv1led and
finmminsinned,

Installed and
Comminsioned,
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e cras 4 . . Value Date of Order nte

isescrijtion Company Unit (U55) |mte of Purchuse| Keceived Rewnrks
liquid Liquid Tournaire ~| One 38707 17.13.1985 01.04.19R4] Installed
Extro~tor, Cap., France.
M L, ., §/S,

Complete.

Hoint, Capacity . One 1279 17.09.1985 01.04.1986] Reing used.
1 Ton, Hand Op*rateT

Hrjnt, Capacity v Une €109 17.09.1985 21.04 1986 -

@ Ton, Electrically

®prvated, W/ Motor.

Rectification Silicavare| One 3337 26.09.1985 26.05.1986] Installed
Celumsn 10 Cm Diamet¢r Bombay -

x 1.8 M Length, India.

Complete,

' Glass Reaction Silicaware| One 2PR 26.09.1985 05.1986} Installed.
Assembly, Complete Bombay -~

India,
Hlagtler Herizontal |[Nestler Cne 25712 06.02.1985 01.04.19P6| Installed
3 Pass Smoke Tr.he ({Boiler - and Commi-
prkeed Poider Bombay - ssioned.

Pndel DRO/MO, India.

Plectrie Feed . Two inel. 06.09.19°5 01.04 198} In~=talled
ump Complete and Commi-
vith Hotor and rsinned,
Starter Suitable

for the ahnve

"'ﬂil”ro

i Fully Automatie . One incl. 0h.07,198% 01.04.19°%] Instr)led

i"res:mre Jat Burner and Commj-
findel WV-Wa» CLS. rainned,
AIC Contrel Fanel. . One ncl. 06.73. 1195 N1,0h 19601 Ingtalled

and Commi-

snjored,
Hobray Dual . One Tned, .00, 1985 M1.0h 19%¢] Inata1led
Control Device nnd Comnmi-

I srinned,

* Rage Fxchanpe Type v One 1Hh17 nA.my, 195 n1,0h,19% Tnatalled
Vater Softening and Commi-
Flant. ssioned,
Chimney: . One 150 nf.07,1985 m.uh.wivj Installed
8Uit’|ble fnr 1 "00 nnd (:omi-

'DBO/%O srioned,

Hestler Roiler.




v

mantes -
pescristi . . . Value Date of Urder Date
SEription Compory Unit | (us5) |vmte of Purchese Received Remnris
Derep Freezers 450 | Binod Two 3000 06.09,1935 02.12.19%5 | installed and
lits., Horizontal Sound ’ Commissioned.
Kelvinator Brand. Sitamarhi
Rihay-Indi
Rohatri Fercolator | Rohatgi One 1Ry 13.11.1885 ™,06.13% ] Install~d and
Capvcity 1000 Lits. | J.S. Fabril Commissioned.
cator -
Kanpur.
Iwiﬂ.
‘SERIVAK® High J.B. Savant Tuo A7 05.02. 138§ )3.07.19% | Installed »nd
I'ncmm Puep Hodel Foge. Fet. Commirnioned.
V-15. Lte, -
Bombay -
India.
“ounter Current Servotech| One 14830 03.79, 1985 01,07, 1986] Inctalled and
i~teastor, 3 Engg. Commissioned.
iinlvent Feeding Bombay -
Tanks in S/5. India.
i wlweriser, . One Robg n3.09.19% 1.0, 19%| Installed nnd
Pzaprcity 100 ke/hr Cammiscioned.
.with 30HF, Flame
Pronf Motor -
Generator, .o One FARd R 03.19.19R85 01.M,1986] Installed and
Cepacity 100 KVA tComminsionrd.
srmplete with
Rrcesnories,
Snlar Uryer Kathgynda One 125 20.04.1987 20,0k, 1987] Inntalled and
with Four Shlsves [MHetal Wnrk Comminsioned,
and One Small - Knthmnds
himney.
‘Yneuum Concentra- Servotech] One 35924 03.09.1385 01.00.1984 Inatalled and
i tor, Capacity ROD | Enpp. Comminnioned.
PLitren S/5 20 Bomhay -
. Conntruction Indin.
Complete - India. )
Varunm Concentrator . One Tnel. 03.09,19%5 01.19,19°%] Ingtnlled and
<ap. 300 Litres. §/§. Commissioned,
304 Construction
Complete.
Air Cendition// .e One 1720 03.09.19R%5 01.07.19% inatnlled and
_ Coomjssioned.
Steam Distillation [fincitril One 61RA 16.10.1985 01.08.19P4 Installied and
Plant 2000 litres |Frpr. - Commirninned.
Capacity Hncitril |Ansam -
Tilting Type Still {Indin,




. . Value
vescrijtion Company Unit (uss)
Storoge Tank for Servotech Ona k733
BCL, Cap. 10,700 Engr. Fwt.
l.tr. Lt‘o
Bombny -
Indin.
Centrifuge 3-points]| Servotech| One €329
rendulus suspend ed
heavy duty vertical
contrifupe mmchine
VYheeled Tubs - One 355
Yeighing Balance:
») Accuweirh ve One 2136
protable plat-
fors schae steel
yard type 200 kg
b) Accuweirh semi-sgif ,, One Incl.
irdicating scale
hravy duty tvpe
25 krs.
Centrifupe Fumps .s One 6369
vith mntar, enp.
2s” hour with bare
rlate and coupling
Jasmine 0il Sura One WS
Extractor Unit Fabricatol -
Coinbatorp
Indin.
FR? Tank (Cylindri-| Servo*ech 5086
lend)) 2000 titves with Enpp.
Jncket, Bombay
FRT Tank (Cylindri 137
ral) 2000 litres ’
with Liltine
arranrement
tine RHenin . One

g -

Dete of Urder nte

Dete of Purchene] Ferceived
03.0n_10Rs 01.12.19804
03.09.1985 01.12.19%4
03.09.1985 01.12.19%|
03.09.19%5 01.12.19%§
03.09.19185 o1.12.19ﬂ¢
0%.09.1785 oh. 12,1984
n2.07.19R% 12.03.19%]
03.09.1985 17.0f . 19%}
03.79.1985 17,060,198

omm . we o o

oot o m——— o0 .ol

Nemarks

- ——

Under
Tnstallation.

Ingtalled and
Commigsioned.

Beinyg used.

Beinpy used.

Needs repair/
replacement

Installed and
Comminrinned.

énstnl lerd and
onsssioned,

Being Installe

Beine Install.
o,

Tn be Inatall.
ed by Supplie
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List of Project Vehicle

. . . Value Dete of Urder Dnte
bescri;-ti C i
it ion ospany Unit (ustg) Date of urchare] Received Remnrre
oyota Corons, Toyota Co.| Cne SR00 24.05.1935 01.12.19%85
edan 1600 CC, Japan

*passis Ho.: AT 151-
316, Enpine No.:
A3021926, Reg. No.:

Cha 78hS.
von Bicycle Shyam Bahal On~ 62 30.04.8985 01.05.1985
dur and Sohs
Aran -
Kathsandu

L--m.-. § e - . a1 @ 4% ¢ camumme s v e @el . — - -l
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List of Office Equipcent and Furniture

Peszription

Company

Unit

VYalue
(uss)

Date of Order
Date of Murchase

Dnte
Rrcejved

Rerovks

Fiteel Filing Cabinet!

Steel Bookease
binet.

en Thble
kooden Chairs
“iteel Cahinet
[¢~nden Table
vfhﬁdnn Chairs

blyﬂpia Typewriter
Jri-=5n2143

iteel Flain Almirah
onden Office Table
¥roden Dunlop Choirs]

kfnnl Flain Offjce
‘atinet,

L.

Griha Lax
Centee -
Kathmandu.

Griha La
Centre ~
Fathsanda.

New Laxmi
Kastha
Udyog -
Knthsmndn.
Rev Lexmi
Kasths
Udyog -
Kathsandu
Valley
Foynisher
Corner -
Eathmsndo,

Valley

Furnisher
Corner -
Katheandu

Valley
Furnisher
Cosner -
Knthmandu.

Hercantil~
Traders -
Fathmandu.

Valley
Furnisher
Corner -
Kathmendu.

Valley
Furniaher
Corner -
nthmandu,

Vnlley
Furninher
Corner -
Knthmndy,

Valley
Furnisher
Corner -
Kathmandu,

One

One

One

Two

One

Five

Two

361

Encl.

&30

Enel.

’19

205

Encl.

76h

129

314

Focl.

30Oh

01.11.198%
01.11.19%

02.11, 1984
0R.11,.19R%
01,09, 1985
01.10.19%5
01.10.17°%

1K,11,.19%

01,07.19%,
01.09.19%6
05.09. 1986

22.05.17R7

01.11.19%%

01.11.19%%

072.11.19R%

06.11.19ﬂr

1.0, 19°%
01.10,197%

M. 10.797%

i
”y 4

D1.01,195%

n1.07.1984

01.09.19R+

0%5.00, 1934

25,05, 198]




Value l'ete of Ur.ider Mmte
(USE) Juete of Purcheer] Received

Deszription Compary Unit Resrsrhe ]

Supreme Three 7 03.1>.1085 03, 12,1905
Electric -
Katheande.
Pacific One " n1.05.19% 21.06.19%
Circls -
Kathsandn.

P Singa- One 3250 ng&.N1_ 19986 n1,0h. 1986
Pore.

e emmeme smavaw e sevem

L_ -— -—emw s ammeB e cmameomme V- ey avodie o = — o vep— e o oy
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List of Laboratory Apparatus, Equipments, Chemicals and Solvents.

L . Yalue Date ~f Urder
bex ™ C £
Friction omary Unit (58)  [iate of Purchane
Plassware Apparaten [Valley B» [Various 1585 | OB.OA.RS
Enterrri”r items
Knthmandn,
t.bnrlltory lppr-t-cL Valley Various 847 11.10.1985
nd Equipments. Eaterpris~g items
Kathswnds
Chemicals and Chemical |Varicus 70 19.01.19%6
Folvents. and Instrel items
ment Corpr}
ration -
Caleutts -
India,
emicals and E. Nerck | varicus 1092 21.01,.19%%
lvents Limited - items
) Calcutta -
L Indin.
Jassware Apparatus § Jindal Varionus 792 17.01.19%%
Scientifir] items.
Delhi -
Indin.
Blassuare Apparatus | Sritfin | Various | 2620 26.01.19%;
and Cven and Georgel items.
U.K.
Blansvare Apparatus | Griffin Various 2279 26.01,19%%
and Georpel items.
U.K,
Chemicalcnand E. Merck | Various g L 21.07,19%
Solvents Limited - | iteme.
Caleutts -
Tndin,
Latoratory Equip- Hirme) Varions 3053 13.01,19%
nt. (Centrifuge, | Internatin- items.
Stirrer, Oven nml - Dellyi
(Vacoum), and otherj Indin,
jteme.)
Dne set thin Layers | Valley Various 333 19.01,19
Chromtography Kit. | Enterpringn  jtems.
~ Eathmands
jia} Thermom~ter Valley Varioun 29 07.07.1984
tﬁ% to KO C. Foterpri-| items.
sen - Kat
mmndo.
) nanware Apparatus | Va)ley Varinus PRI 11,10, 1985
Entrrpri- ftems.
fen -
Kathmandig,
.. A TSN SR I O —

MDate
Rerpived

Rewnrtrn

OR 0k 1985

3.10.1915

1M.06. 1986

07.09,.19R6

2%, 19%

07,98, 12R8¢.

15,98, 1054

NR_12 198/

31,00 1977

01,07, 1986

07.07. 1981

10, 198¢

o




Date of thrder
mte of Purcha=»

ctw = e e emogme -

Date
Heceived

Remnrbn

—— et . ——

tresce i[ tion '] c.n._-'n’ Unit :".'!'l-:;
Glasswnre Apparatus [Valley r,ﬁ”, 15
terpri- jtems.
ses -
theandu.
Heating Elements preme one 29
Electric -
Enthende/

NR ok 1385

22.01,.19R6

Ok, 19R"

29.Mm .109‘&
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jist of Vorkshop Items

Yalue Date of Order Dnte of
Description Company Unit (nS8) |imte of Purchane| Received Remurka
Velding aet 4D Rani 1 Set. | 193 10.11,1905 29.05.19%7] Being uaed.
Awpr. NC Type, Machinery
Advani Make and Knthaande.
Accesmories.
Lathe Machine Rani 1 get. | 2397 Oh.11.1886 26.N1.1987] Reing uxed.
~ompl ete Machinery
size 6. ft. Kn thmandn
Mi1ling Machine Rani 1 met. | 277R nh_11.19%% N2.11. 1980 Reing uned.
Be. *0° with Bnchinery
Dividing Head, Eathea~nde
Borinrg attachment
stanley atiacheent,
MHoter ¢ Mapp.
Air Crmprexsor Rani 1 ret. 73 oh_.11.19%¢ VP 1] Reing used,
Dowtle cylinder Mnchinery
with 3 AF, &40 V., | Knthmandu
antor rressure
svitch (Autnmtic)
Hacksnw Machine Rani 1 set ns n7.10, 1985 N2, N V0RE] Reing ured.
Crweplete with Machinery
1 AP, M40 ¥V, Hotor [Kathmndn
and Blade,
Ster] Cahinet for |valley Two > 05,11, 19°€ M, 11 19%] Reing uned.
Workshop. Farnizher
Corner -
Knthewnduo.
Wnnden Wnrkshop Dan Easths] One > 1R.09_ 1% Ah o 1RL) Reing uned.,
Takle, Udyonp -
Knthmandn.
Fnrinesring Teooln [Hationa] | Varioun 59 0F.01%,19R¢. RN 1| Reing nned.
Trdine 1tomn,
Cn. Ltd.
Kathmndn
Enpineering Tools [Nationn] |Varinus ”? 08.09.1 1% 08.n9_1280] Being uned.
Trading Itemn,
Co. Ltd,
Fathmandu
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Physico-Chesical Froperties of some important Fssential Oils produced jn. BrclL.
1. 0il of Juni leaves

0il content 0.83 to 1.12 perecent

Specific gravity 0.858 (29°C)

Optical rotation + 47°

Acid value 0.7

Ester value 12.78

E.V. after acetylation 60.35

2. 0il of Abies Spectabhilis Needles

0il content 0.543 percent

Specific rravity 0.8781

Acid valune 0,25

Ester value 26.8%

Ester content 3.33 prreent

(Cale. »s bornyl acetate)

Fater valune after acet ‘lation FR.L3

N
.

Oil of wintergreen

0il content 1.2 prrcent

Specific pravity 1.1727 (20"

Uptical rotation -0.30°

Eater content (Calc as methyl =alicylate) 9. pereent
Solubility in 77 alcohol 1:1.3 (on"r)

4. 0il »~f Rhodendion leaves

0§1 crntent 0.8 percent

Spreific mravity 0.8%9 (15°C)

Optical rotation -26° 3’

Acid value 2.h2

Ester value 12,72

Enter volue after acetylation 5.1

Cartouyl value 11.56

Solubility Insoluble in?5% alcohol wp tn 10 volumes.




5.

6.

7.

01l of Tametes minuta

0]l contant 0.5 percent
Ester value 21.h8
Fster value after a~etylntion 72_.36

Carhonyl content (Caler. as tarctone) 27.65 percent

0il of Citronella (Java type)

Specific pravity 0.R866 (°C)

Acid walue 0.15

Ester value §5.,70

Ester walue after ncetylntié; 257.16

Free alcohols (Calc as geraniol) 69.85 pereent
Total alcohols (Calc as peraniol) R5.65 per-~ent

C-rbonyl content (Calc as citronellal) 22,57 prreent

0il1 of Ialmarosa

Specific pravity 0.8832 (20°C)

Acid value 0.13

Ester value h72.79

Ester value after acetylation 277.53

Tctal slcohnls (Cale as peraniol) 92.77 percent

0il of Sugsandh kokila

o} Oil from air dried berries: Standard oil

Specific gravity 0.938 - (20"¢)

Optical rotation - h.43°

Refractive index 1.4R91  (20°C)

Acid value 2.97

Ester Value 72.69

Fster value after acetylation 110,37

Carbonyl content (Calc as c1()“16") 8.85 percent




b)

c)

d)

e)

- M -

O1l1 Irom once G183 8 - ——————

0il from once distilled be:ries (dried marc) .

Specific gravity 0.9511 - 0.9597 (207C)
Optical rotation -39.03° to -40.97"
Acid value k0,35 - 65.h2

Ester value 95.85 - 107.79

ESter value after ac-tylation  42.39 - 158.88

Carbonyl content
(Calc. as c1op1do) 4.3 - €.56 p rcent

Rectified oil

Specific gravity 0.9%96 (20°C)
Optical rotation - 5.05°

Acid value 7.7

Ester walue R, 1h

Ester walue after acotylation 158.88

Carb~nyl content .73 percent
(Calc. ax 910"16“)

0il of lots of 100 kg - 550 kg despatched abroad

S;e€ific pravity 0.92€3 - 0,903 (707C)
Cptical rottion - 5.050 to - ?0.00
Acid value 1.8 - 13.12

Ester vnlue 68.13 - 78.68

Ester value after acetylation 115.51 - 1.7
Carbonyl content 5.6 - 8.77 percent
(Calc. a8 6103160)

Fore-runs ohtained during rectification

Specific pravity 0.27% (20°C)
Optical rotation 24.5°

Acid value 1.7

Ester value 10.18

Ester value after acetylation 32.15

Carbonyl content
(Calc as c1op16p) 1.79 percent




Amnexure y)
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Ro
9.

10.

11,
12,

13.

154,
15.
16.

17.

1R,

19.

Content of bssential Oil in Aromatic Flants

Abies spectabilis (leaves and twirs)

Angelica archangelic

1)  Roots

i1) Seeds (014 material)
Artemisen spp. (whnle plant)
Acorous calamus (rhizomer)
Banil (Ocimum basilicum)

Chamomilla (Matricaria Chawomils
dry flowerr)

Cistus ladanifera (seeds)

Coriander (1necal)

Davana (Artemisea pallend
(¥hole plant -~ dry)

Jatamanei - (rhizomes)

Jethimadhn (Alpinea malaccensis)

Juniper communis

i) Berries

§i) Leaves and twigs

Juniper recurva

i) Berries

ii) lLeaves and twigs

Origanum marjorana (whole plant)

Pine cones
Sueandha kokila

i) Dry berries

11) Once dintilled berries dried (Marc)

$14)041 from expressed fat from

completely exhausted herrjes (dry)
Tagetes minuta (whnle flowering plant

- air dried)

Tejpat (Cinnamomum tamala ) (dry leaves)

Timur (xanthoxulum armatum)

§) Fruit whole
§1) Humk

Fercent (By Weight)

0.19 - 0,56

0,24
0.10
0.723 - 0.33
3.32 - 3.5
0.~
n.h

traces
0,7 - 0.7

0.2 = 0,75

0AR - 1.2
1.73

0bh - 0‘3
0.57 - 0.87
3.3

1.12

1.62

1.18

5,0 - 5.0
0.% « 1,0

3.03 - 3.°0

n.%

0,65

3.5
n.50




Percent (By Weight)
20. Thuja occidentalis

i) Seeds whole 0.6
ii) Seeds - powdered 1.15
21. Vetiver (North Indian) 0.3
22. Vinterpreen (Gaultheria 1.2 - 1.28

procumbens -~ dry leaves)

23. Rhododendron (dry leaves) 0.43

Content of Concretes, Resinojids and Absolutes

-~

01. Artemisen concrete (n-Hexane as rolvent) 2.0
0?. Calamus Olen-resin (n-hexane as solvent) 7.4 - 19.0
03. Cistus ladanifera
i) let.ether extract 0.hy
ii) Benzene extract 2.59
Oh. Jatamansi concrete
i)  Alcohol a= snlvent .
ii) n-Hexane as solvent 7.99

05%. Supandh? kokila concrete
(n-Hexnne as srlvent)

i) From dry berries R
ii) From dry - once distilled berries %)
iii) From husk 3,5. " W
iv) Seed kernel 30.0

06, Valerian (V. wvallichii rhiznmen)
i)  Aleohn) ns mnlvent M.5 - 18,0
ii) n<Hexane ns snlvent 2.0

17. Ormanthus (using n-hexane nr nolvent)
1) First extraction n,23
i) Sernnd extraction by moxhelt 0.03
i1i) Soxhelt extraction of fresh flowers  0.60

18, Supandha kokila ahsolute
i) From n-hexane extractive 2h,0
§4) From fat from marc 1,55
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19. Tree wmoss (Resinoid -~ Alcohol extracts)
i) Parmelia tinctorum
ii) P. nepalensis

§ii) Usnem s:ecies

iv) Commercinl lot containing ntove three

20. Tree moss adsolute
i) Parmelia tinctorum

ii) P. nepelensis

iii) Usnea species

iv) Commercial lot containing abtove three
21. Tree moss - benzene extract
22, Amai majus ahsnlute

23. Husk.ahnnlute

Content of active principles of Medicinal Plants

01. Rerheris scvecies (bark)
072. Belladonna (lenves)

03, Dioscnrea deltniden
i) From tubers

ii)  From hydrolysed material

Ok, Podophyllum resin from
1) Rhizomes
ii) Rootlets

Miscellaneous

01, Sugandhs koki)a fixed oil
1) By snlvent extraction
ii) By expression

02, Xanthoyvinm seed

i) By solvent extraction

23.0
1.8
11.6F
.0 - 2000

20,62

7.73

6.30

6.70 - 9.28

1.7 - ?..0
18.55

0.3 - ()o6

003 - n.s

1.3'; - 108"
5.88 - 7.59

1.12
1.7

30.0
16.0

1.0 - 17,0




Annexure VII. - -

List of International Staff

Paldev Gulati Froduction Technnlnpist/ 10 October 1904 o
Chinf Technicnl Adviser 9 April 1985;
May 1985 - January 19RR

Walter J. De Boeck Cost-Renrfit Analyst 19 January 1985 -
18 April 19R6
May 1985 - June 1986

V. Sitaram Marketing Consul tant 2 April 1985 - 9 June
19%5.
Shahid Ahmed Eagineer 11 Aupust 1986 -

10 November 1986
18 May 19%€ - 10 August
19%7.

Flaus Anthoni Duerbeck Associnte Fxpert 16 Janvary 1987 -
early 1988,

Recrmmendation of the experts are piven in the following paren,
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International Staff

The Project besides CTA had provision for experts in the following

fields:

1.

Economist-! st Benefit Analyst
Marketing Expert.
Engineer.

Short-term Consultants

Details of their assignments are given in Annexure VII.

Summary of findings and recoomendations by the experts are given

hereunder:

1. Economist-Cost Benefit Analyst - Economist was earlier scheduled

to work for 12m/m. It was, however, felt that ém/m were sufficient to

conplete his work. The assignment 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:

3.

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.

Of all the crops, palmarosa is the most profitable one. Production
of ics 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 profit.
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.




1.
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In respect of crude herbs, HPPCL 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 recommends:

a. Production programme should concentrate on items with proven
profitability and market acceptance.

b. HPPCL 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 HPPCL
with more powers to work and take decisions.

Main emphasis should be given to palmarosa in the cropping
pattern. Mentha should be givea to farmers for cultivation
Cultivation of citromella 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 recommended:

Sale of extracts is not feasible unless programme to produce high quality

extracts as a joint venture with users in Europe is made which could have a

chance of success.




2. There is more chance in developing a product line based on Eimalayan
herbs;there also only high qualitr pro:ucts will have any charce. This
venture be taken up with some \ell estahlished European firm wko is willing

to take responsibility for product choice, packsging and marketing.

3. For products like diosrenin, xanthotoxin, rauwolfia roots, there ic a
possibility if dealt through sose European company trading in these,

Appointing a sales representative is recommended.

h, Regional markets may offer freat-r scope for selling plant extracte,
as drugs from totanical origin are still used here. Such extracts are imported

mostly from the west.

In general, European Companies contacted bty the Expert were more open
towards purchasing essential oils from developing countries than purchasing

herbal extracts.

2. Marketing Expert - Main recommendation of the Expert are:

1. The Trade Fromotion Centre and the HFFCL should mike joint efforts
for promoting exports keepkng in view quality, quantity and timely
supplies at competetive rates and as per requirement of
international market, Trade Fromotion Centre should concentrale on
marketing strategy, market intelligence and publicity of Eepalese

products overseas, sponsorning and inviting delegations.

2. To build international contacts more meaningful +nd on long term
tasis, efforts to be mnde by corstant dialorue with oversear buyers/
brokers/perfumers for buy back arrangement of manufacturered.

goods.

3. Necessary regulatory steps to te taken hy H.M.G, MNepal for improved

exports,

h. Planning cultivation and producing products keeping in view inter-

nationnl demand.

S. Assistince and active co-operation of H.1.G,.'s Commercinl represen-
tatives in Emhassys abtrond for publicity and asaistance in locrting
long term buyers of Hepnlene products,




3.

6. Overse~s mrket study should te carried out bty the AFTCL, Trade
Promotion Centre and Irivate Exporters i*h Govermment Assistance
for coantacts, pricing, nev product development etc.

Plaat Enginer - The plant enginerr’s mission war completed in two
split periods of 3 months each due to staggered srrival of equipment,
need to complete civil work for housing boiler, workshop equipment
and generstor. The job was completed during August 86 - October 1986
and May 1957 - August 1987. Two repotts were submitted.

Recommeddations made in the firet report were accepted and taken csre of to
& large extent. HNain recommendation pertainmed to

i. Completion of wivil work
ii1) To make provision for improved electric load
i1i) Rewire the factory in accordance with set standards for safety.

In the t-rminal report following recommendtion were made:

i) Order for remaining equipment to be expedited.

if) Vater supply syst-m to he completed.

1i1) lLagging of steam pipes and jackets for heat consumers to be completed.
iv) Replace undersize steam pipes.

v) Condensate return system to be installed.

vi) Training of maintenance personnel on genersl workshop practices.

As a long term measure the Enginesr has recommended ¢ nusideration
of expanssion of the plant to mmtch the rate of prowth.

The APPCL has appointed @ well qualified engine~r who is attesding

to various recommendations. For long term recommendation, the satter
is likely to be considereed at the next TPR, if necesssry.
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List of Docments I'rnduced

International Staff

1.

Baldevy Gulati
Production Technnlopist/
Chief Terhnical Adviser

i)  Walter J. De Roeck

Cost Renefjit Ammlyat

is) ’ - do -

V. Sitaram
Marketing Consul tant

Shahid Ahmed

Engineer

Technical Report, R April 1985
(covering perind 10 Octoher 19RA
- B April 19%5)

Technical Repart, 25 April 1984
(cnveriug period Jamuary 1986 -
April 19%)

Technical Report, 17 July 1984
(covering period May-June 19%A)

Technical Report: Fromotion
and Marketing of Nepalese
Hedicinal Planta and Fssential
0ils, No, DV/ID/Ser A/731 20
August 1986,

2 April 1986 - 9 June 19R6).

(Covering period

Firat Terminal Report: 12 Hovember
19R6 (covering period 11 Ausust 1706
to 10 Movember, 1986).

Trrminal Report, 17 Avrunt 1987
(Coverine prrind 1% Hay 1987 to
10 Aupmst 19R7).




1I. Netiomal Staff

&. Stud Y Tours

1. Anfaq Sheak

Natiom]l Froject Director

2. FParas Man Tuladhar
Sales Officer

B. Training Programmes

1. Uddhab BRaj Poudyal

Seninr Procez=ine Officer

2. Wrx. Himm Chapapain
Production Officer
(Qnality Control)

3. MWrs. Minota Yonzon
Processing Officer

&, Jaya Pradhan
Processing Officer

Report on Tour-sale Fromntion
of the Hertal Products and
Fimmlissiion of Equipment Liat
with UNIUO (3 September 1945 -
& October 1985).

Report on Market Study Tour and
Export Market Selection and
Developwent Market (Organised
by ITC/UNCTAD/GATT) (30 April
1986 - 23 May 1986)

Report on Training st Chelnea
Department of Pharmacy, london,

and Rgzinml Research labaratory

Jamem nd Srinapar - Indin

(7 February 1984 te 12 April 12%
14 July 19% to 1A Septerher 1384),

Report on Training at TURI, London
and Fortamauth lolytechnic  School
of Pharmacy, Portemuth, UK,

(1 September 198K _ Ok Octoter 19%6).

Repart on Training et Crylon Inntitnte
of Scientific and Induntrial Remenrch
COlnmhn - Srilanka

(? Drcembor 1986 - 1h Febrnary 1987)

Report on Training in Extraction of
Veprtable Tanning at Central l.eather
Research Inatitute, Madras - India

(5 Jamary 19R7 Lo b February 1987).
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List of Books Purchased

£
Ol. Beal (Ed.): Natural Products ns Hedicinal
Agents (Hippokrates), Beal & Reinhard 29.0
02. FKoedam. A.: Aromatic Flants (Basic and
Applied Aspects), 1982 (Mjijhoff) 29.7%
03. Morton, J.E.: Hajor Medicinal Flants
(Botany, Culture and Uses) (Z.C. Thomas) 51.h5

Oh. Furseglove, J.%.: Spices (Tropical Agri-
cultural Series) (Longman) Volunes 1 and 2. 50,00

05. Guenther, E.: The Essential Cils

(6 YVolume set) (Krieger) 205.69
06. PBritish Fharmcopoeia (H.K.5.0)

(2 Yolume set) Addendums 1382 and 1983 .90
07. Martindale: Extra Fharmacopoea (phk)

(Tharmaceutical) 9.7

08. The Tharmaceutical Codex (Tharmiceutical)
(Thris is the reftitled edition of British
Pharmacopseia Codex) 27.M

09, Modern Hethods of I'lant Anmalysis

(Springer Verlag) Volumes I, III, IV,

V, VI and VII, .0
10, Morbrey (Ed.): Froceeding: Conference

on Spices (Tropical Products Institute,

April 1972) (Tro;ical Development and

Research Institute) FN L)
11. Flavour and Fragrance Materials, 191 R.M
12. lLawrence, B.H.: Essential Oils, 1976-1978 33.0n
13. lawrence, B.M.: Essential Oils, 1778-19% 33.0n

1. You and Your Health Volume I, II, I1I., IC Re.750.0n

15. 1 Deutsche Arzneibuch DAB 6 Brf. 2.%%
16. 1 nddendum to DAB 6 PN
17. 1 Deutsche Arzneibuch DAB 8 Ausgate 1978 2.9

18. 2 DAB 8 addendum o




UNITED NATIONS

UNIT:D NATIONS INDUSTRIAL DEVELOFMENT ORGANIZATION

Post title

Durstion
Date required

Duty station

Purpose of project

Duties

UNIDO

PROJECT IN THE KINGDOM OF NEPAL

JOB DESCRIPTIUN
DP/NEP/80/084 /11-01/32.1.D.

Iroduction Technoloriat/Chief Technical Adviser
2k wonths (6 n/18w)

October 1984

Kathmandu

To enable His Majesty's Government (throurh the Herbs
Production and Vrocessing Company) to acquire processing
technology for the production of plant-derived pharma-
ceuticals,

The expert will assist the Herbs FProduction and Frocessing
Company to initiate semi-commercisl, scale processing of
selected medicinal and aromatic plants, to produce pharma-
ceuticnla and essential ofls for local use and for export
purpose., The expert will be required, with the assistance
of local counterparts and fellow experts (one plant enpineer
- six months; one economist/cost benefit anslyst - 12 months)
to plan and organize all activities of the Herhs Production
and Processing Company connected with the procurement of
plant, rav materials, storage, proceasing and quality
ennuremant, and distribution of finished products.

During the first phase of the split mission, the expert
will epecifically be required tos

1. Prepare ({n collaboration with local counterperts)
a replistic time-framed work plan for the project’s
defined activities,




2. Assess the equipment already available, prepare a list
of equipment within the budgetary allocation of the
project, and take the necess:ry steps for its pro-
curement by the usmal UNIDO procedures.

3. Evaluate existing facilities in the analyticsl
laboratory of H.P.P.C., prepere list of requiremsents
for routine work of plant analysis and quality assessament
of the rav material and finished products and take
steps to equip the laboratory.

&, Initiate analytical and quality assessment work im the
laboratory and semi-commercial trial production of
plant derived products vith available facilities.

During the second phase of the mission, the expert will
specifically be required to:

1. Continue semi-commercisl vroduction of plant derived
products using svailable facilities.

2. Install, operate anl maintnin machinery with thd
assistance of Plant Enpineer,

3. Equip the routine analytical lahoratory; start regular
chemical analysis of plant products and quality
assessaent work.

4. Undertake process development for the emtraction
. of herbs and essential oil distillation as per the
items mentioned in the project. ’

5. FPurify the isolated active principles of medicinal
plants on a commercial scale.

6. Stabilize the product and develop suitable packing
methods,

7. Standardize and deveiop analynis methodology for
products.

8. Modify and redesign the machinery as required, and
redeploy all the existing units if deemed necessary.

9. Train the company processing staff in all aspects of
processing aromtic and medicinal plant raw materials,

The expert will be renuired to prepare a final report,
zetting out the findings of th» miasion and recommendations
to the Government on further action which might be taken,




List of Officials and Esperts in Contact during the Project

Officials and Scientists of HMG of Nepal

01, WNr. J.L. Maskey
02. Mr. B.N. Khujeli

03. Dr. S.B. Malla

OA, Dr. S.B. Rajbhandary

05. Dr. P.M. Adhikari

06. Dr. S.R. Adhikari

o?o 'ro ‘.D. Shre.ﬂll

08. Dr. K.R. Amatya

09. Dr. A.B. Shrestha

UNDP Officials
01. Mr. T. Niwa

02. Mr, A, Geair

03. Dr. R.S. Mahat

Ok, Mr. A.N, Joshi

05. ¥r. B.K.L. Joshi

¥Wr. D, Plas

Mrs. Inger Lassen
Wr. 8.M. Poudyal
¥r. N.C. Chowhan

10. Mr. G.P. Dhital

UNDP_Experts
M. Mr. V., DIIPOﬂt

02. Dr. O. 'o’"

National Counterpart
010 Dl'. Ao ah“k

Secretary - Ministry of Forests and Soil

Gonservaticn (1984 - 1986),
Secretary O Ministry of Forests and Soil

Conservation ( (1987)
Director General sDepartment of
Medicinal Plants.

Deputy Director General - Department
of Medicinal Plants.

Senior Scientific Officer - Royal
Drugs Research Laboratory.

Senjor Scientific Officer - Royal
Drugs Research Laboratory,
Senjor Scientific Officer - Royal
Drugs Research Laboratory.

Scientific Officer - Royal Drugs
Research Latoratory.

Member - Rnyal Nepal Academy
for Science and Technology.

Resident Representative - United
Nations Development Programme.

Deputy Re<ident Representative -
United Nations Developm~nt Propammse.

Senior Programme Officer - United
Nations Development Programme.

Programze Officer - United Nntions
Develoyment Propgramme,

Senior Programme Officer - UNDF,

Junior Professional Officer - United
Nations Development Propramme.

Junior Professional Officer - United
Nations Development Prosramme.

Administrative and Finance Officer -
United Nations Development Frogramme,

Assistnnt Finance Officer - Unjted
Nations Development Progeamme.

Personnel Officer - United Nations
Development Programme.

Chief Technical Adviser (1984 - 1986)
Expert DP/NEP/B0/003

General Maneger (National Project
Director), Herbs Production and
Processing Co. Ltd. Kathmandu,






