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:::. INTRODUCTION 

In 1988 a Project Document DP/SRL/86/016/D/01/37, "!as signed between 

Unite Nations Deveiopnent Programme and Gove:rnment of Sri Lanka 

with participation of ~ecuting Agency - Ceylon Institute of Scienti

fic and Industrial Reseaxch (crsm). 

Under general title "Technologies for the food and agro-based indu

stries" in Chapter 2 of the project an a"t"ea "Essential Oil Products" 

w&s described {see Annexe 1 ). Durir.g discussions carried out on simi

lar project in Viet Nam by the Con~tant and ffiITDO staff 
it was concluded that the project is not specific enough 

in practical applications of es~ential oils and their derivatives, 

and no program has been developed for training of sensory evaluation 

specialists, perfumers and flavourists who are nP.cessa.ry for practi

cal implementation of re~earch works on the oils and related products. 

Essential oils i.e. rav materials for fr~ce and flavour industry 

shall not ·oe considered es final stage of the project. Thus more detail 

progr~ of their tr'?llsf onn:>.tion into more v-.luable semiproducts and 

p:-oducts shoulc'I b!'? elaborated. The Consult-nt was also requested to 

to consider some aspects of field distillation units for production 

of crude essential oils in Sri Lanka. It •ras decided that 1 week ini

tial mission to Colombo, combined with the Consultant trip to Viet Nam 

will be scheduled for January 1990 with the foll<'Ving objects: 

As·sessdata gathered by CISIR on local es ·ential oils and advice on: 

1. Possibilities of fraction~l distillation of essential oils to 

produce arana ch~icals for export. 

2. Fomulation of fragrance materials for local utilisation 

3. Setting up of an organoleptic (sensory evaluation) laboratory 

4. Local fabrication and deployment in the field of distillation 

equipnent. 

II. StftfARY 

The mission took place between January 8th and 12th 1990. It was mifol"'

seen holiday in ~ri Lanka on January 1oth, wnat resulted in little 

more than three full ~orking days in Cejlon Institute of 3cientific 

and Industrial ~esearch includ i.ng vi~i t to Ministry of Industries 

(see :4.nnexe 2). T'.~ere wl\s no time available for travel to fields 
' 

or plantations, an~ due to CI~IR r;a..,agement meetin&s only limi:ted 

number of Innti tute staff ·.ras 'avaf h.ble. 

Tlle discussione' ar.d' meetingfl e'xcept of· that in the Ministry took pla.-
' 
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ce on the premises of CISIR including ~isits to pilot plant area, 

and equipncnt, field distillation equipnent ins+.alled in Institute, 

control laboratories, library and workshop. Meeting with m-.nagement 

representative of RmE B3VERA.GSS Comp=-.ny was arranged in CISIR. No 

"Yisite or meetings were possible with L:;;\Tt<.:R Bros. or any other soap, 

detergent, or related branches factories were possible. 

'l'be mission resulted in range of conclusions and recomnendations 

which within existing framework of the Project can extend training 

and research program in aim to cover missing links between production 

of essential oils and their utilisation in fragrances and flavours. 

III. FTh'DINGS AND OB.:lERV ATIONS 

Most unfortunately the basic data on r~ and quantities of essen

tial. oils produced and av:U.lable in Sri Lanka are not available or 

confusing. 

Official data as issued by Government (Customs) cover only tot~ 

exports of es3ential oils in tons and rupees. In period of 1976-1988 
amiual export varied fran lowest 248.8 tons in 1977 to highest 

3295.4 tons in 1986, being 1276.7 tons in 1987 and 902.5 tons in 1900. 
The corr~sponding values in rupees for 1986, 1987 and 1988 were 76.8 
milion, 95,4 m.ilion and 135.6 milion which prese-ts more inflation 

rate tha"l value of the oils (see Jinn&xe 3). 

The following data on per year production of essential oils in Sri Lanka were 
given by Dr. U. M. Senanay4ke - Read, Natural Products Division CISIR: 

Citronella oil 400 tons 
Cinnamon leaf oil 300 tons 
Cinnamon bark oil 0.5 tons 
Lemongrass oil 0.5 tons 
Nutmeg oil 18.0 tons 
Cardamon oil 0.6 tons 

According to gas chromatography analysis main components of the oils are as 
follows: 

1. Citronella oil 

Geraniol 
Limonenc/Ocimene 

, Methyl ho-eugenol 
iso-Bomeol 

, Geranyl formate 
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Citronellol/Geranyl acetate 71 
Citronella! 5% 
Elemeol 3% 

The oil contains tmusually low uiotmt of citronellal and high contents of 
methyl iso-eugenol, limonene/ocillene and iso-borneol. As only one 
chromatogram is available more detail comnents will be tDljustif ied. 

2. Cinnamon leaf oil 

Eugenol 75% 
Linalool 4% 
Caryophyllene 4% 

Relatively lo~ content of eugenol can be increased by fractionation of low 
boiling components. 

3. Cinnamon bark oil 

Cinnaaic aldehyde 
Eugenol 
1,8-Cineol 
Linalool 
beta-Caryopbyllene 
p-Cymene 
limonene 

61.0I 
8.3% 
6.5% 
3.51 
3.2% 
2.n 
2.3% 

According to Rbove contents the oil represents acceptable q!.:B.lity. 

4. Lemongrass oil 

Citral 
Limonene 

791 
3% 

According to above contents the oil represents acceptable quality. 

5. Nutmeg oil 

alpha-Phellandrene 30% 
Terpinene-4-01 121 
alpha-Pinene 7% 
beta-Pinene 91 
Myristicin 91 
Elemicin 51 
gamll8-Terpinene 41 
1,8-Cineol 41 

According to contents the oil represents acceptable quality. 

6. Cardamon oil 

Cineol 40% 
Terpinyl acetate 251 

According to co~tents th• oil represents acceptable quality. 

All above oils cMD oe coaaercialised on world .. rtets. 
' 

No data were available on Vetiver oil and, spice oils e.g. pepper oil ,and 
?thers which probaLly are produced in Sri, Lanka. 
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No d-'.ta were :=.lso ?..vailable on total cons-.np":ion/imports of f'X"lr 

er:mce C·"l!llP')lUlds, fr~ance raw materials 21ld flavours. There is 

local production of soaps, detereents toiletries as well as fla.

vou_-ed. food products (majority of i.:"!lporled flavours is used for 

soft drinks). The consumption of fra,';Tal'lce:; and flavours can be 

estimated al~ on the basis of nata on p""Oduction of corresponding 

market products. V:~~ :,owever are also not available. The Consul

tant prepa"!'ed kind of questionnaire (see _:.nnexe 4), which if wol'.'-

ked out can give necessary infonnation. The questionnaire was handed 

to CISIR with request that all data available will be mailed a.s.a.p. 

to the Consultant for further ~ork. 

Few sanplas of fragrance canpounds i;aported fran Intemational 

Flavours anJ :ragrances wer~ presented to the Consultant as eX2J11ples 

of odours used in soaps and detergents by local manufacturer. All of 

thE!!ll were of pure, cheap quality, rehtively easy to imitate with 

lL-nited nmber of raw materials or to repbce with c.anpounds pre

pared vith locally available essential oils and sane imported raw 

m?..terials. no data on quantities nor prices of presented canpounds 

were available. 

Some info:mations on flavours were given by Dr. v.u.Ratnayke from 

FURE :BZVERAG&~. According to this source total import of soft drink 

flavours to .3ri Lanka is 75 tons per year plus trade mark products 

(e.g. Coca-Cola., Mirinda, Sprite) which are imported in fom of con

centrates and bottled locally with addition of vater and carbon di

oxide. Considering nu:nber of local bran~s of soft drink!: as advel'.'

tised and amolD'lts offered and due to the clim~te consumed, the im

port of only 75 tons per year of fb.vours for that purpose seems 

mlderestimated, c.s local production of the flavours does not exist. 

It is however possible that pa.rt of soft drinks manufe.ctured locally 

is ba.sed cm natural fruit juices. But these are also v9ry often fl&

You:red. There is substantial production (exported) of concentrated 

fruit juices in Sri Lanka. According to information available there 

is no equipnent installed to +.rap flavour ingredients distilled off 

with water during concent~tion process. 'l'hese ingredients are inva

luable components of many flavours. The mo!"!t m~em conc-.entration 

equipnent used by Pure Beverages h~ also no trapping system. The 

Company is equipped qi th flavcur co:npcnlnding r~cili ties and has fla

vouri st trained by Bush Bo=-.ke Allen (G~B.), i.e'. any flavour compound 

for soft d"'.'inks elabora:t.ed in CI:1IR c~ be teat
1

ed and :io!lsibly intro

duced in the Company•' :.uch tentative inte!'e~~ ··r~s el."'Or'!A:.ed. 
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A group of C13IR employees assigned to E~sential Oils part of the 

Project consists of: 

3 Hi.D. degree specialists (one on chemical engineering)·· 

3 M.Sc. chemists 

1 ~uate cht?mist 

2 technicians 

1 specialist on chemical synthesis. 

The group is fully capable to carry on extended pro-ram of the project 

with sane additional trai...-riing (see below). 

There are no facilities in CISIR for rectification of essential oils 

to separate isolates, nor for synthesis of arana che!!licals from the 

isolates. ~:"nere is also very lbi ted supply of other chemical raw 

materials for synthesis, due to practical nonexistence of chemical 

industry, except :refineries. There is '":owever enough space in pilot 

plant area. for erection of appropiate equipnent and i!:Jport of basic 

chemicals s.~ould be easy. 

· 'itl~'"l t:::IIP !J!'C'ject a r.mltiP\lr:}ose tulit has been oree"!'ed from IrrT 

LIBORT!-~C:~.TDC (~TI) - purcr..a.se order 15-9-1158 - si.'llihr in constru

ction to s.t:.mdard TOU-.tfa'. .. ::..IRE Ul"'.it (see scheme Annexe 5). 'i'his when 

erected anc co;.!!"; sioned fa pilot plant area will allo-,: further dP.Ve

lopnent of ste~~ distillation technoloeies of selected essential nils 

some extraction ~rocesses, fractional distillation of the oils to ob

t'?.in isolates 2.lli possibly some isolates can be converted into :nore 

valuable arana c:ier:iicals by very simple processing. ~e unit has 

however some lL-:!i.tations due to ita compact and interconnected stru

cture which ~ill allow only very few proce~ses to be carried out at 

the same time. No detail comments on the unit vere possible as no 

degien, scheme nor technical dat'l on ordered equipnent were available 

at CISIR except a~ovementioned nondescribed Toi~aire scheme and 

copy of purchase order. 

Analyt ica.l oquip::i'!nt and sta.f'f available for that purpose as p-cesen

ted and eX:;>lained to the Consult~.nt can without difficulties c~er 

all instrun~tal and physico-che:n:i.cal analytical needs in fractional 

distillation of es~ential oils as well as in synthesis of aroma chemi-
, ' 

c~ls. 

There is however no specialist at all trained in sensory 'evaluation 
' ' 

of es~ential, oils and their ~erivatives. Odour and taste,eveluations 

are most cru'cial in productidn and t:radP. of essential oil.a a.'1d rela-
, 
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ted products •. ~lthoug:h ph.vsico-r.ne~ical ~nd ~~ lytical p~-ameters 

according to local and intemational standards (e.g. ISO) should 

be al.···:iys observed the fragrance and/or taste of the product (oil, 

aroma chemical, isolate, oleorP.sin, fr<>..grance canpound, flavour) 

are the first quality properties to be te~te1 and usually if ol.fa

ctory rejected fu...~her testing of the product is not perfon!!ed. 

There is en.T~h ~pace ·dthin :'!I3IR facilitie~ to ~et up odour ?nd 

taste P.valua.tion laboratory with further exten~ion into perfll!!le:ry 

and flavour laboratory. ",.!so the '9roduction/pilot plant area is 

sufficient for S!!S.ll sc~le compounding unit. 

Facilities and equip;.ient of crs:ra WO".'k~hop as d!=!SCribed to tr..e Con

sul t:;nt are adequate and can ha.'ldle erection of p11rch~-ed eq-....i!f!l".:!lt 

md :::i?~ufacture some details (including stainless stP.el '-'"eldb:;). 

'.iajority of the equi~ent (stainless steel "'-"ld ~h.ss linP.d reactors, 

colu;:ins, c~olers, packings etc) should be purchased abroad. 

'!~here a~e no specific t"egulations and restriction8 o~ USP. of in~ 

dients in fl".vo·.rrs and fragrances. _.,lso no n:t.ional or inte!':'l::;.tio?:.~l 

~a."ld?..rds are enforced, alt~·ough in export pro<luct5 i:-: .... e:"Tl-~i·J::"l::il 

st::.nda ~s for ~~sential oils , due to tr-:-..ding conditions a~e ob~er

ved. This 1:0··.·ever depends (as usual in t:~is trade) on contr~ct co!1-

dition~. L"l L~port~d prod~cts FDA standards are ?.cc~pted. 

There is no ce~~rally controlled syste~ ofcollP.~tion of th~ oils from 

fieln distilleries, blending, qu"l.lity eva.luation and sales. '3e11Pral 

trading companie~ deal with that business. So:;ie of t'iern also bport 

fragrances and flavours. 3uch disin~egration of industry ?nri "':rade 

(no association or a."ly other or.<;anisation was mP.ntioned) is o~e of 

the reasons of lack of info:rmations on q~antities of oils, fl~vours 

and fra:;rances produced ,...nd traded. 

Field/backyard distillation equipn~nt (fnr cinnamon bark oil) aq 

shown to the ~.1nsultant in CI3IR premises was not in use and in bad 

condition. ::o time nor poss! bili ty was found to visit any working 

unit in fields. It looks a.a no pr."\ctical work is carried 0 1·t in ~~is 

respect at the mome~t and it can be assuned that further wor~.s will 

start after delivery and cormnisioning of abovementioned mul :i:;i•1rpose 

equipnent. 

A m-.nuscript of .'ork Plan for TP.;T)p project on er;~~ntial oilR ·~·as pre

sented, to the Cons-..il tant (see Annexe 6,), covP.ring ,49 months of v P...rious ' 
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acti~ities. Very general in sane areas, sive~ also some details on 

rese3XCh work to be perfor.ned. It was understood by the Consultant 

that major part of this work plan (except perhaps soine 13.borabry 

experiments) will be started after canmi.sioning of multipurpose 

equiICent, vhich means in month 12 of the schedule. 'ome detail 

camnents to t"his work plan arP. given in Annexe 7 and in further 

parts of this report. 

Shortage of some books and joumals on essential oils, arana che

micals and perfmre:ry were observed by brief visit to CI';IR library. 

lUrcha.se of some b3.f;ic boor.a and subscription of same joumals were 

advised on the spot. 

Full understanding of the importance of essential oils, fragrance 

and flavour industry by GOV'e1'nl!lent Authorities was found during 

visit of the Con'3Ul.tant (with UNDP and CFIR representat:.ves - the 

visit was arranged by U!IDP re~ident I1r. J .Gorski) to !,~r._;ma.rana.nda 

3. Jaya.waradena - Secretary of Ministry of Industries. ~9cently re

leased document "A Strategy for Industrialis:?.tion .:n >ri La.!"'Jc~" was 

presented by the Secretary • The document and statements 

by Mr. Jaya.wa:ra.dene convinced the Consulta."lt t!:at full su;-port will 

be given by Gove::rnment of 3ri Lanka to developnr.nt of ~ssential oils, 

fragrances and fle.vour industry. mmp and. CISIR works a11d aims ·-~ere 

presented as well as the Consultant opinions on th~ p:ro5ra."n and appro

ved b:· the Secretary. Reg,!lar reports on progress of lEillP ~p:orled 

R&D works of CISIR will be expected by the Hinistry a."'lrl all nece~~ry 

assistance will be given. 

J.V. CONCLUSIONS AND REC<J.IMENDATIONS 

A. CONCLUSIONS 

1. Essential oils produced and exported from Sri Lanka ?...re of different 

and not always controlled quality, thus revenues obt<U.ned from the 

export are not as high as possible. System and technology for upgra

ding of the oils (improved distillation technology and equipment, 

blending, deterpenation, standarfisation) can and Rhould be introdu

cad. Government controlled stand;uods (e.g. ISO or other int~rnatio

nally recogni56d standards) will improve position of ~ri Lanka oils 

on ,~ompetitive international markets. The revenues from production 

of :the oils especially most important of citronella, l~on~ass and 

ci.rlllamon can be increased by introduction of fract~onal distilla~~on 

'>f ,the oils to obtain isolates i.e. natura.l fragrance and flavo\tt' ' 
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chemic U.s - important ca1ponents of "back to n:i.tu.re" trend in frar

grances and L~ flavours where in most industrialised countries use 

of other than natural ingredients is restricted. Detail market study 

in th.is respect c?.n be easily prepared. 

2. With export of es~ential oils - basic raw materials for fragran-

ces a.11d flavours - there is at the same time significant import of 

fragrance and flavour canpounds, which obviously can contain the oils 

fran Sri Lanka.. As so far the canpcnmds are considered in custans 

tariff as raw materials there is no p?:"essure and tho.re is also no 

know-how to st.art local production of the compounds, which will bring 

to the colllltry and local canpanies the profits collected by foreign 

compounding companies. It is usually a case that such savings on imports 

are higher in value than profits obt~ed from export of raw m3terials 

(essential oils). Both custom tariff an-: Government support should 

create interest of Sri Lanka manufacturers of soaps, detergents, toi

letries, household chemical products, fl-voured food products, soft 

drinks etc. in use of locally manufactured fragrance and flavour can

pounds. 

3. The most important issue in essential oils and related products 

project is selection and training of sr~cialists who will evaluate 

odour and/or ta.'3te quality of all materials 211d nroducts prepared 

wit:-:in the project. This basic part of R&D in f!'.'agrance and flavour 

area was not specified in the project (not in Annexe 1 - project nor 

.in Annexe 6 - work plan) although ·,~ithout this kind of ~ecialist<> 

there is no way the project can be successfully cO!!lpleted. 

4. There is man!'ower, technical, qualifications level and space base 

in CISIR (see Annexe 2B) for set u~ of: 

a. R&D Group with laborato-..y ;nd ~ilot plant faci~~ties,, 

which will elabor:;.te extensiVP., co,nplete .,t'O.'.;l'a."fl of full 

utilis~tion of es~ential oil~, their components a.~d deri

ntives in aim to achieve :ia:ti11um added value on the pro

ducts for export and local us~. 

(!latural Prorlucb Section "i :~ coop~ration of o-.:"ler ;_;ections 

i.e. :,nal~ical, Instrument, Pilot Phnt, .~r,ro :i:ndustries) 

b. Odour ?»aluation Tanel anri erfurnery Labora.tOI""/ for control 

of' odour rruali ty of essential oils anrJ all fra..·;r?.J'lt product'J 

and for creation of fr::iP,rance compou.~~s. 

('.:'~.t·;.rP..l P:rorlucb :~ction) 

c. ?l,:i.-:our .vc-.luation an-! Com-pour.dine r,r~11p for 'co':l~ rol imd 
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developnent of food flavours with use of locally 

available raw materials. 

(Food Technology Section) 

5. Ther is no equipnent in CISIR to introduce UNDP project ( .:..1mexe 1) 

within specified framework on pilot plant and snall production scale. 

The multipurpose unit ordered for this project will be not sufficient 

to perf'o1'11l all necessary R&D works ?s describP.d in the project. Addi

tional rectifying (10-20 capacity) glass unit will be necessary for 

preparation of conditions of fracticnation of essential oils on larger 

stainless steel unit. Multipurpose arana chemical synthesis unit with 

stainless steel and glass lined reactors shall be installed in pilot 

plant area. This can be partially manufactured anddesigned by Cism. 
On the same manner small fr<>.grance compounding unit shall be made. 

6. Apart from R&D work.49 on distillation and extraction of plant ma

terials with use of the multipurpose unit field/backyard hydro-distil

lation units should be pur~ased, or fabricated locally on the basis 

of purchased or own design and tested in field conditions. ne"!'.ilts of 

experiments on multipurpose unit can be used as source of know-how for 

such design but in this case ti.me factor should be considered. 

B. RIDCl1MENDATIONS 

Considering limited time and data available the recommendations which 

follow may not cover all problems which will arise during development 

of the project or ma\Y specify actions which are already undertaken, 

of which the Consultant was not aware. 

1. Illlllediate action ahould be started in aim to select and educate 

Odour Evaluation Panel ,,,i t1tln CISIR. 'f'his action ::ih.ould be included 

in UNDP project (Annexe 1) as itn inte~l pa.rt although it was not 

explicite specified in the text of ~he project. The full pro~ of 

such selection and training elaborated by the Consultant is presen

ted in l1nnexe 8. 

2. crsm should be assistei:l hy UiIDP conF.JUltant in reconsid.era-:ion of 

details of '.fork Pl;=iJ'l (see Annexes 6 and 7) in a~T;'l to extend it~ scope, 

increase nunber of proiucts to he obt~ined, ~.nd 'elaborate more speci-
' r'tc :proe-ram of preparation of fr~rance compounqs, their appJ =-~tion 

, and marketing. 2:rn/m including preparative study• Arana' chemicals ad 
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f~ce chemist "'!ith Ph.D. in organic che-nistry :md teclr.ology. 

3. CISIR should be assisted by UNDP oonsultant in selection, desi

gning and menufa.cturing of J:lultipurpose pilot p .. _ant L""<IU. chemicals 

synthesis unit and small canpounding unit. 'a1a/• Arana chemicals 

and fragrance cmpound chemist with chemical engineering degree• 

4. CISIR should be advised by UNDP uonsultant in selectim and/ar 

designing of fielci/be.clcyard Rimple and inexpensive hydrodistill.&tion 

unit for use by small tamers/distillers (mainly for cinnamon oil), 

and mobile field unit (for citronella, lemongrass oils). 1 m/m 
Essential oils distillation specialists with engineering experience. 

5. UNDP/U?..'IDO will be requested to purcb?..se vaimum fractional dis

tillation glass unit with appropriate control system (e.g. 1"T La

bortechnik unit as purchased for DP/YIF./84/010/es project in Hanoi). 

6. UNDP/UNIDO will be requested to ptJ.rChase necessary parts of the 

pilot plant equiiment (stainless steel and gi.as1 lined reactors, 

control systems etc.) for aroma chemicals synthesis unit and snall 

fragrance caapounding unit as designed by CISIR and UNDP consultant 

according to above ~ecamnendatfon 3. 

7. UNDP/mrrno will be requested to purchase hboratory equipnent 

and materials for settinjup Sensory Evaluation 1aborator;r (see Recm

mendation 1 and An.~exe S \ 

B. UNDP/UNIDO may be requested to purchase model field hydro-distil

lation lmit as described in Recamnen~~tion 4. 

9. UNDP/UNIDO will be requested to provide fellowship for 3 months 

training of C!SIR organic cher.iist '"ith M.Sc. degree in organisation, 

chemistr/ and specific aspects (odour quality) of synthesis of aroma 

chemicals (2 months in research centre, 1 month in manufacturing 

company) 

10. CI~IR should be advised by UNDP consultant on marketing of essen

tial oils, isolates, arana chemicals and fragrance compoundaproduced 

and to be manufactured un1er this projeot on intemational and local 

marketa. T~·is can be done after completion of dat:a BJ>~cified in 

ftnnexe 4 by cr;r;, ~.rith or wi tho•1t a.saistance of, conirul t1J,J1t. 2 weeks 

to 1 m/m a.ccordir:t to d3.t.,. available from cr::rn~ Marl: i":g specialist 
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in area of fra.5rance an:! fh.vours ra<1 :"l;>.t.erials and products vith 

ir-tecnational background. 

11 • New Custan Tariff in 3ri L-.nka. should 

include fragrance compounds, food flavours, f~"T81lce and flavour 

s~'!!cialities =>nd mixtures with unidentified chemical. contents as well 

as -:-econstituted essential oils under heading nChsli.cals and their 

?!lirlures req_ui.red as L""lP'.lts for '.:la.-iuf'acture~ ~Ingle identified aroma 

c."'t'Mli.cals ?..nc natural es--er.tial oils should be considered as inte-me-

~iate or raw materials. 

~-~:"uur: RecO'Jl!'!end.ations 3, 5, 6, 9 s.11ould be considered necessary if 

aim of th~ project is to develop production and use of essen

tial oils and their derivatives up to technology and produc

tion scale. Other recamnendations •dth special emphasize of 

pos. 1 ?..re c:rucial for S"".iccesful canpletion of the p:rr.jest 

in any scale. Recommendation 11 is considered. :LS protection 

of Sri ~a."lk:a ~~.nufacture=g of flavours and fragrances once 

S":.A.ch production is started. 



.. 
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Aoneg l 

EXCERPT fll<JI PROJECT oocomrI 
"TECllNOLOGIES FOR. Tiii FOOD AND AGllO-MSED DmUSTltIES"' 

Essential oil products 

2.1 Mxlem pilot scale distillation ande-1tatim plant and 
pxooessi.ng technology for distilling and fractionating 
of essential oils fran spices and extraction of oleoresins 
fran essential oils: practical expe~noe in operating the· 
nultipuxpose unit gained fran field tests. 

2.2 Higi geraniol fraction from indigenous citronella oil 
and flavour m1pouents: test batches of soap with these 
flavour ca1ponents produced in the local soap industry. 

2.3 Spioe Oleo.resins extracted from l.oca1 raw naterials for 
intei:ested parties on a cost or fee basis: the extracted 
neterial to enable the industry and exporting trade to 
test the export potential. 

2.4 Transfer of operating know-how by enabling industry to use 
nultipuxpose lmit or a cost or fee basis. 

2.5 Desi~ and construction of a prototype snall. scale still for 
distilling ci.nnan::xl bark and other fine spices with attributes 
such as, reasonably low cost of construction, "1hi.le providing 
i.nproved yield of higi quality oil whe:ce oxidation and polyneri
sation of sen-;itive cmpounds are minimised. This will be base<~ 
on experienoe with nultipuxpose unit and p:cevious CISIR work: 
practical operating experience with prototype still fl:an field 
tests, .inproved unit to be based on results of field tests. 

2.6 Quality standards for 4 produ::ts of added value derived fi:on 
essential oils 

2. 7 . Two scientific staff and one technician tmined in essential 
oil distillation and extraction technology 

2.8 Preely available p.lblications of the p:rooesses, product for
nulas, quality standaros and estinBted p:roduction costs in 
the forms of brochures. 
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Annex z 

A. Pi!:il)ON3 AN> I:GTITUTIONS CON!'.&.CTED: 

1 • MII-71:-:TRY OP TI\DUSTRilS 

Hr. b'!ll'anda 3. J ~en.a Secretary 

2. CEYLC>il IN=::'!TL"B OF ~EH'l'IFIC &: INDUSTRIAL RESE-~~ (cnra) 
Dr. E.R. J211sz 

nr. P.H. J9-_vatissa 

Dr. C.M. SenanA.yake 

Dr. T. Habarak.IMla 

!'ti.SS N. T •. -imarasinghe 

lil'. P.M. Muthukwla 

3. m;rro 

Hr. J.B. Gorski 

Director 

Deputy Director 

Head, Natural Products Sections 

Office~in-cbarge, Pilot Pland &: Design 

Research Officer 

Research Officer 

UNIDO Country Director 

B. &<>SElrrIAL OILS .'LJID RELATED PRODUCTS IN CISIR ORG_:.!:ISATim .3Y~ 

Production an~ processing of es~ential oils 2l'ld related products are 

or should be bcluded in research progran;s of the followi.'1.e; sections 

of CI3IR: 

1. Natural Prod11Cts Section 

Distillation of oils frm plants, extraction, fractionation, c!lemival. 

tran.:;fomation of isolates, blending, compotmdi.ng of fragrances, odour 

evaluation, sta.'ldardisatian. 

2. Analytical C~e-~istry Section and Instrl!llent Centre 

Physictt-chemic:.l analysis of essential oils, their dP.rivatives and 

rel~ted products. 

3. Pilot Plant & Design Section 

Developnent of field/baclc;yard eRsential oils hydro-dicrt.illation units 

comissioning L"ld/or designing synthesis, blP.Ilding, fractionaction and 

cOClpounding eq·.apment. 

4. .i\gro Industries Section 

Application of !"r~rance compounds elaborated in ?:at·.a-al ~!'O-!';lcts 

Section in soa~s 2nd dete~ents. 

5. ?ood Technology Section 

Developnent an:: prepR.ration of food flavours b"?.Sed on ra.w --:a°:e?'ids 

prepared by ilat·.:.ral ?roiuct~ Section 
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Amlcx 3 

VOUllE AND VALUE OF EXPORTS OF ESSENTIAL OILS. !.976-1988 

Vol..e Value 
kAr (thouaanci ") (Mil lion Sil1) 

1976 363.0 10.5 
1977 248.8 ll.7 
1978 253.7 25.4 
1979 734.6 25.5 
1980 281.9 29.2 
1981 253.3 36.5 
1982 354.4 40.2 
1983 2.199.4 68.6 
1984 346.6 49.1 
1985 291.3 45.8 
1986 (a) (b) 3.295.4 76.8 

1st Qtr. 563.0 20.5 
2nd Qtr. 2.074.6 28.1 
3rd Qtr. 556.3 15.0 
4th Qtr. 101.5 13.2 

1987 (a) (b) 1.246.7 95.4 
lat Qtr. 569.9 21.7 
2nd Qtr. 377.8 23.8 
3rd Qtr. ll3.3 22.3 
4th Qtr. 185.6 27.6 

1988 (a) (b) 902.5 135.6 
lat Qtr. 74.7 26.2 
2nd Qtr. 147. ~- 38.4 
3rd Qtr. 79.5 24.8 
4th Qtr. 601.1 46.3 

1987 January 15.4 6.4 
February 522.3 10.1 
March 32.1 5.2 
April ll7.5 6.4 
May 107.4 8.3 
June 152.9 9.2 
July 35.5 7.9 
August 36.4 4.8 
September 41.4 9.6 
October ll6.2 9.3 
Novellber 26.2 6.0 
Decellber 43.3 12.3 

1988 January 15.9 5.5 
February 35.4 9.2 • March 23.3 11.5 
April 66.7 16.1 
May 15.7 7.6 
June 34.7 14.0 
Jul) 49.7 12.8 
Auguat 23.6 8.4 
Septellber 6.3 3.5 
October 380.31 22.0 
Novellber 95.21 10.7 
DecUlber 125.61 13.5 
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Annex 4 

DATA TO BE GATIHl-=.:D BY CISB FOR ~.u,u_;.!.'iOlI "'F MA~ POIENTIAL :rn 

FR.;GRAJl'.!E CQ·tPOUNDS AND FOOD FLA.VCCJRS .. um .w AIL.4.BILITY' OF RAV HA= 

TERIALS. 

A. Essential Oils 

1. Camaercial and botanical ngmes of all essential oils produced 

for canercial use. 

2. Quantities or each oil produced. exported and used locelly. 

3. Prices achieved in exports and on local market. 

4. For what purpose are the oils used locally? 

1. Local product.ion {in metric tons or pieces) or: 

- Soaps: ,eallJldr,y 

Toilet 

-Detergents:~~ing powders 

Washing liquids 

Household and other cleansing agents 

- Toiletries: Shampoos 

:Ba.th products 

others 

- Cosaetics 

- Perfmes and toilet waters 

2. What is main source or fragrance canpounds used for e.b<JV'e products? 

Iaports ••••••••• Where rran.......... Local production •••••• 

3. Is there my production or aroma chemicals? 

4. Is there my working installation !or production scale f:racti~ 

tion and/or deterpenation of essential oils? 

5. Goverment policy (if specific) on imports of fragrances, aroma 

chemicals, essential oils. Custom duties. 

6. 'A'hich brand or market products listed above under 'i is most popu

lar? What kind of fragrance is most camnon? 

7. Is there any local production or organic chemicals which can be 

used as serniproducts in fragrance che'llistry (e.g. benzaldehyde, 

acetic anhydride)? 

c. Flavours 

1. Which d- ily use food flavouringR are moAt can;nonly use~ - ready 

m?Ae seasonings, powder~ spioes, sauces, herbs etc.? 

2. Vol\l'Dt? of local production of: 

Prese:rY'ed food 
' 

Ready mad,e •uoes 

• 
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Soft drinks 

?lavoured. alcoholic d~nks 

Candies 

Flavoured pastries 

Pet food 

3. ~-!hat kind of flavours are produced lot::all.y - oleore-:ins, "!xtracts, 

spray dried powders, alcoholic solutions, emulaionsZ 

4. Are there any Governagnt regul::o_tions exi.3ting or in prep=-J"S.tion on 
, 

um! in food of natural, n!!.ture identical, :md synth~tic flavouring 
ingredients? 
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Annex 6 

WOU PIM, "ESSENTIAL OII.S AN!' OLEORESIM"' PREPARED BY CISIR 

1. Local selection of staff for tra.ini.ng , selection of fields of training and 

location ( tentative) for training .=-- 1 a./ 

2. Literature suzvey on extraction & fractionation of essenti'?.l oils and prepa-

ratiO?l of oleoresin 2 - 5 
3. Ordering of Pilot Plant ~uipnent 5 
4 • Shipaent of equipaent - 8 
5 • Send staff for training at centres abroad -

target date 01 Sept - Mid Dec. 

2. Graduates 

2. Teclmicals 

1. Engineering tec~cian 

6. Arrival of equipnent - 10 

7. Cleaning of goods fran post , installation and caimission of equipnent - 12 

a. Ordering of raw materials 

(i) Leaf type essential oils for fractionation - 10-12 

(ii) Spices for trial distillation of essential oils 10-12 

9. Trial o~ratians:>f essential oil 

Distilling unit - 12-16 

Distilling th.? f olloving : Nutmeg , clove end , clove stem , pepper , 

CiMamom bark , Ginger 

10. Trial operations with oleoresin extraction unit by extractionating 

Ginger , pepper , chillie , tanneoil 

11. Quality control methodology for assessment of above productions 13-16 

12. Detemining chenical parameters of products that could be used in 

feed back to change operational conditions 14-18 

13. Fractionation of 3saential oils Order of fractionation • 

.!! Ci~on leaf to obtain • 

(i) Elugenol (technical grade) 

~ iso eugenol ( reaction) 

1-1so eugenol esters ( reaction) 

~high pure iso-eugenol 

----i~ High purl ty eugenol 

(ii) Non-eugenol fractions 

l>evelo? Application 

' ' ' 

18-22 

a/, Nµllber pf month(1) frQll comnencement. 
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Citronalla oil fractionation 

(i) Lov boiling point fractionation 

Terpene hydrocarbons 

consent to value added product • 

{ii) Citronella , Barneol-Linalool fraction 

{iii) Citronellol-Geraniol & terpene ester fraction 

{ii) +(iii) used for , blending into 

soap fragrances 

22-24 

convert into esters us~~ Fonnic Acetic , Coconut 

fa.tty acid 

{IV) Attempt to separate the ester mixture into pure substance -

{v) High boiling point fractions 

Hlenolic/sessniterpinic : to be evaluated for use in was.'ti.ng soaps, 

deesterants , and as fixativer 

Lemon Grass oil 

(i) 

(ii) 

Low ":>oiling point fraction 

Lcot\Sent to value added product 

citral { a+b) fraction 

L consent to Ionones { oe. &: ~ ) 

!ones ( Methyl ionones ) 

(iii) High boiling point fraction 

Pinus Turpen.tine 

(i) o(. + p Pinene 

28-30 

L Chemical conversion to 0( 

LPine oil -( Technical) 

(ii) other terpene hydrocarbons 

- terpineol-pure 

L value added product by chemical conversion 

(iii) Middle fraction 

(iV) High boiling point fraction 31-35 

26-28 

.. 

24-25 

25-26 

.. 
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2.1 Field test the varions Pilot flant units for distillation, 

fractionation, oleoresin extraction and che!!lical consersion • 

::.valuate performances 35-40 

2.2 Provide services tc Producers/S:xporters for manufacture of 

oleoresins to evaluate local & export market - 38-45 

Produce appropriate amounts of perftDDe canponents & suitable 

bends of perfumes ( Eg. inexpensive F.au de colognes ) 35- om•ards 

Design and construct based on e:qienence during the presions 2yrs 

a prototy!Je still for distilling of fine spices - 35-onward~ 

conduct field trials on above still 42 ---.... 

Compute results of develoJ;lllent 

work & make available tested ~ill 48 
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Annex 7 

BY cnr~ 

1. Although scr.i~ sa.:ie · . ..-ork~ are :planned for chemical tr;uiS:or.:iations 

of isolates obt?..ined by fr-c..etional distillation of es~ential oils no 

liter~ture ~urvey of selected chemical reactions has been fcrseen • 

(see p. 2 of the pla.'1). It was gathered by the Consultant fran discus-

sion with few ju."lior staff member39 that SOOle attempts to try new 

chemical routes a...-..e planned without full knowledge of works already 

p-11blished. Li.!ni ted literature sources on chemistry and tech."'lology 

of arana chemicals (specialised literature) are one of the reasons 

but as Che:nical _.:,.bstracts are available, time conSllDing, but detail 

literature study of the prot-lem should be made before any laboratory 

or larger scale study of synthetic methods will be started. 

2. Mo training of the perf".llllers nor odour and taste evaluation spe

ci ;.lists has been forseen in the work plan. Such goals as l!se of 

essential oils .fractions in soap fragrances (see p.13 mider "Citro

nella oil fractionation'!') or "Produce appropiate amomits of !Jerfume 

components and suitable blends of perfumes (e.g. inexpensive eau de 

cologne)" in p.2.2. page 3 can not be achieved without skilled crea.

tive perfumer. ?uthemore any product obtained fran this work plan 

- oil, isolate, chemical, fraction, blend etc., should be first of 

all evaluated as an odorifeous canponent i.e. its odour should be 

described. 

3. The range of chemicals which are selected as derivatives of iso

lates obtained fran the oils is rather limited and should be extended 

by all possible products which can be prepared by simple syntherais. 

E.9. mett~lisoeugenol, hydrOJCYCi tronellal, terpineol esters, Schiff 

bases of aldehydes, geranitryle, and few others can be easily synthe

sized fran materials obtained by oils fractionation. Formic acid 

esters are not very common in perflDDery, acetates and higber acid 

esters shouldbe the first target. 

4. Except one reactor (which should also serve as extractor and steam 

distillation unit) in multipurpose unit ordered with this project 

there is no equiJDent in CISIR which can be used for reacticr.is listed 

in the work plan on scale larger than laboratory one. Also one fractio· 

nation column ir. the multipurpose unit will be not enough for thP. 

program and tin1e planned. 

,. 
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Annex 8 

PR<>.;RA?-~ OF TRAilffilG OP ODOUR ctUALITY ?V .U.UATIQrT PA!L~LISTS AND 

CEA'!'IVE PERFm·BRS rl 

Step 1. At the location of trainees 

On the basis of p::."eliminary selection test as d~scribed in paper 

"Simple method of odour quality evaluation of es1'3ential oils and 

other fragrant substances" by Dr. w.s.Brud published in Perfumer 

and Flavourist Vol.a, August/September 1983 p.47 (ccpy enclosed 

test !!larked) 7oup of 10-20 people should be selected. The test 

should be perfomed by trainees management• without p::irtfoip-.tion 

of outside speci'=.list. If necessary more detail description of t~e 

t~st and samples can be provided by the Consultant. Candidates se

lected in preli~inary test will be then tested a.gain an.a selected 

for training as described in step 2. 

Duration of p7-'elirninary test: 1-2 da..vs 

Time: cny as deci'ied by interested party 

St~n 2. At the loc~tion of trainees 

Testing of preliminary selezted people for their oabili :.i~s ":o 

?"eCOf5Iliz~, differenti~te and percept and associate odours. :':-Us 

testing should be organised 21"1d re!"'1lts evaluated by the Consul tmt 

-:md/or Consultent r~rfumer indicated by the Consultant accordir:g to 

testing and training method elaborated and used in ?OLLr1!A-.:,_ ~o:~-~

-;/arsaw in their 'Perfumery School. The full test will 3elect trainees 

who will be capable to be trained as odour quality evaluation pa.-ieli

sts and also sel3ct people who will be potentially creative perfumers. 

The Consultant or Consult~.nt Perfmner will bring all necese:ry 52.'.!lples 

foms etc. to organize the test. Few small rocms will be necesst.:"Y 

to perfonn the test. (Candidates are tested indi·:idually). 

Duration of the test for 10-20 candidates: 10 working days ·"1th 

appropri~te preparations m::i.de on location i.e. traineespprelL~inary 

selected, free rooms ready, all people to be tested present dur:!.."lg 

all test. 

Time:to be agreed with the Consultant. 

R'J1A.lUC 1: The test as dP.ncribed under -=>tep 2 should select: 

- Odour quality evaluation panelist with ab~lity to run 

daily works of Odour ~aluation Panel ( OjF Chief) 

-Odour qu·-li ty ev~luation p-.nelists to work 'i~ the ~ anel 
I ' ' 

- Candidates for training as Cwative perfum'!rs {fluent 

knowledge of English obligato,r.r) ' 

, a/ See allo W. s. Brud "Simple method• of odor quality evaluation of 
•••ent;el n41e end e•h•• #·····-• L 6. ft r 
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step 3. At the location of trainees 

Introduction tr-dning for all trainees in fonn of lectures on theory 

of odour, methods of quality evaluation, basic differences of odour 

quality of the products and sources of differences with presenta

tions, trial testing, discussions, seminars etc. "'his training is 

nece5~ry for all t!"ai.nees selected in step 2. '!be introduction 

will also provide the candidates vith adequate knowledge of their 

future duties. This should allow th'9m to decide if they are interes

ted in their future work. Tl'i..is especially i.inportant for OEP Chief 

and potential Creative Perfumers. Consid~ring certain psychological 

abilities needed the candidatee shoul1 freely decide to carry on 

with training end further work. This tr-o-ining "fill ~bo allow to 

~ather better kno•:ledge about the c~didates. ThP. introduction 

training can be given by the (;onsult~nt and '!onsu.lt"!."lt Perfumer. 

Dur:?.tion of the introduction training: 6-10 ~orki!!g days. If cO!Tlbined 

with step 2 and both steps perfonned together by both t~e ~onsultP.Dt 

anC. Consultant ..:'erfumer these two st<?ps c2n be nerfo:rmed '.-Tithin three 

c -·lender weeks with 6 days week. 

Time: best inlllediately after step 2. 

IfiKli.RK 2: Further steps are different :or groups of c 0 ndid:?.tes as 

specified in remark 1. For Odour Qu~-li ty .;valn:>.tion 

Panelists Introduction training will be enough and their 

further work will be organised by 03P Chief after his 

.3tep 4. 

-
Odour Evaluation Panel Chief (Secretary) 

Step 4. At the location of the Conmtl.tant. 

Training on practical methods ofprepa.ration and organisation of 

routine work of Odour Evaluation Panel. 

Duration of training: Minimum 1 month, preferably 2 months. 

Time: a.s.a.p. after Step 3. 

Step 5. .At V"U'ious locations. 

Training visits to leading compo'lll'lding Comrianies (1 weel: each) in 

Europe or USA or India to leam and compare various methods used by 

potential customers and sup,Uers in e'1alUA.tion of quality of raw 

m~terials and products. 

Dur:i.tion of training: 4 - 6 weeks. 

Time: after ca 1 ygar work as OEP Chief. 

Creative Perfumer Candidate 

Step 4. ·t the )ocation of the Con~ltant 
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Ba.s;.c training and testing or c~didate':; abilities in creative 

work. This training may result in rejectim or the candidate. ':!hen 

accepted after basic training the individual program villbe prepared 

by the Consultant for next step of training at the location of the 

candidate. 

Duration of Step 4: 3 months 

Time: a.s.a.p. after Step 3, according to agreement witl. the Con

sultant. 

Step 5. At the location of candidate. 

Individual work according to program obtained fran the Consultant. 

Organisation of fragrance compounding laboratory. 

Duration of step 5: 6-9 months. 

Time: immediately after Step 4. 
REMARK 2: During step 5. at tr..ird or fourth month of its durati"1'1 

visit of Consultant Perfuner at the location of uandidate 

is nec~ssary to assist in arrangement of :perfU!8I"y laborato

ry and preparation of further .. .,ork. 

Step 6. .At the location of the Consul::ant. 

After examination of work perfomed during Step 5 second degree of 

training in creation of fragrances, practical. work on basic c<7.npoun

ding of fragrances. Preparation of program for further individual \·•ork 

at heme. 

Duration of step 6: 3 months 

Time: a.e.a.p. after step 5 according to agreement with the Consulta.."lt. 

Step 7. At the location of candidate. 

Individual work according to program prepar.ed by the Consul t::i.nt. 

Duration of step 7: 9-12 months 

Time: ·mmediately after step 6. 

Step 8. At th~ location of the Consult2nt. 

After examin-.tion of work performed durine •;tep 7 third der;ree of 

training on creation of fragrance compounds, application tnsts, 

fragrance U88ge in market products and introduction to msrk~ting 

and customer service. 

:mrntion of step e: H months 

Time: .a.s.a.p. after step 7 according to &.!1'8ement with th,.~ Consultant. 

Step 9, At the location of the candidate, 

Individc.al work ?.ccording to proP,ram prepared by the ';onmiltP.nt 
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and local needs. study of advanced Fterature on fra.:;rance theory• 

markets. history, t:::ip class perfumery et.c. Direct contact with 

custaners. 

Dur:ltian of step 9s 9-12 months. 

Time: immediately after step 8. 

RHIA...'JDC 3. At the end of step 9 a visit of Consult::::.nt rerflEer at the 

location of candidate rill be necessary to evaluate final 

results and work out further :nethods and p::-ocedures of 

candidate - now independent perf\?ller - accordi.l"lg to lo~.al 

situation. Sy~tem of tn.:ining j'W'lior 1-..!rfir.?ers in the can

p=:ny vill be also elaborated. 

Dur."ltion of visit: 2 weelr..s. 

Step 10. At various locations. 

Training-study visits of the trainee-·perfU!!ler to lea.ding Fragrance 

Compounding Canpanies in aim to fa.TGili~ise ···i th ne~ products used 

in compounding, methods of testing of fr~ances ir. '!la.rket products, 

ne• trends in perfumery etc. 

Duration of step 10: 4-6 weeks ( 2-3 co;:.?a.""lies) 

T:i:le: md after step 9. 
REMA.'IU{ 4: If more than 2 Creative Perfumers will be t~ained it is 

advisable to change location of step 6. a.'"lC. possibly also 

step 7 fran the Consult~nt place to the location of the 

candidates. ~hi~ however will depend on availability of 

Consultant Perfumer. 




