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l. '!be first priority is that the Director of the Anadolu University 
Medicinal Plants Researdl Centre, Esld..$ehir, umertake a course in 
bJsiness managerent. Together with weekly staff meetings, this will 
lead to inproved planning and organization of the activities of the 
Centre. 

2. F\lrther training far the cherni.cal analysts and pennaco103ist is 
required. 

3. F\lrther transfer of expertise in chemical mg:ineerin9 and analyt
ical chemistry is required. 

4. '1he activities of the Centre should be extemEd to the ~epiratioo 
of p1re substances fran plant extracts and essential oils, as well 
as the productim of pll'ified mlvents by fractionatim • .Additimal 
equipnent will be required. 

5. '!be up-dated 'l'\Jrkish Phamecq>oeia wi 11 soon becane official. The 
quality-mntrol laboratmy of the Centre shoold be further equiEJ>ed 
so as to be able to carry out the full analysis d. p.arnaceutical 
products. 

6. '!be Docanentation/Infometioo Sectim .rust mw begin its wcrk am 
the library budget D'lJSt be increased to mable it to aaJJire ~ 
date journals and books relevant to the activities of the Cen'.:re. 

7. '!be Centre must oantirue to make its acti vi.ties mre wide1 y koown 
by advertising and p.Jblishi.ng scientific i:e~rs in rep.Jtable inter
national journals and by the attendance of staff at local and 
intemational oooferenoes and synposia. 
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1. Introductioo 

'Ihe first pese of the UNIDO project DP/IUR/83/003, •Prmuctioo 

of penna.ceutic:al netecials fIOlll mmicinal an:J aranatic plants•, ended 

in Deccnber 1987. ttE progxess achievm q> to M:ly 1987 was set out in a 

report by the writer dated June 1987. ~ the recxmren:Jatia'lS put 

fonerd in that r~ was that the project shwld be extended for a 

further 3-year period. Phase II of the pr-oject has beEn cela}ed by 

about 5 llD'lths because of the late si<jllirg d the Project l:bcunent ald 

did not begin until May 1988. In accordance with the cxnsultant's job 

description, the present report ex>ntains an assessnent of the i;rogress 

nade in the technical asp!cts of Phase I am an up-d:lted work plan for 

the 1988/89 period of Phase II. 

Diring the consultant's visit to TUrkey, the in-plant traini.DJ 

progranme on the Utilization of MaUcinal am .Aranatic Plants in the 

Phannaceutical and Related Industries was held fran 12 to 30 Sept:enber 

1988 at the An~dolu University Medicinal Plants Research Centre, 

Fski$E!hir. 'l11e develc:pnent of this Centre has been me of the nejar 

outprt:s in Phase I of the original project. 

2 • .Activities and Outputs 

The status of the tectmical activities and outputs of the 

1987/88 work plan are set oot in Annex I. The folladng par.:l9raphs 

discuss briefly various points arising fmn the w:>rk plan. 

2.1 • .Activities 

A. The buildings housing the pilot plant, laboratories, and 

offices, etc. were catpleted after an initial delay of about a year, in 

the autunn of 1986. Already it is evident that with the eJCpansi<:I\ of 

the activities of the Centre additimal pilot-plant and latotatory 
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space is required. An extensioo to the pi.lot-plant buildin;i will be 

cmst.r.Jcted during the perim of the 1988/89 wmk plan. 

B. 'Ihe current staff of tlle Centre is listed in Annex II. It 

cxnprises 24 part-time and full-tine enplo)"des, ac: follows: 

Part-time: 6 Phamacists (including the Director) and 1 chemical 

engineer (the Deplt.y Director) 

Full-time: 3 Pharneci.sts, 2 biologists, 5 chemical engineers, l 

librarian, 3 technicians,. 1 secretary, l labourer, 1 

general help 

The first sevm names oo the list (Annex II) are ttDse d. the seniQ[' 

staff of the Centre, including the Directer and Dep.lty Directer. All 

these people have part-time aE{>Ointments at the Centre; they are also 

staff menbers of the Anadolu University Faculty of Ptemacy. It is very 

U11SCJtisfactory that the entire senior staff of the Centre have only 

i;art-tine appointments. If the Centre is to functioo effectively, it is 

essential that smior staff hold ful I -time p:>si ti ms so that they can 

devote all their energy to the develqment of the Centre. 

Three new menbers of staff, two b~logi.sts and a phannacist, 

have recently been awointed. One of the newly recruited biologists has 

been taken on to look after the herbarimn and also to carry out sane 

botanical field M>rk. One of the part-time phannacists wil I be in 

charge of the pharmacology laboratory and will be assisted by the 

second biologist when the laroratory is finally established. 

Further staff is required in both the pi kt plant and the 

laboratories (Annex III), bJt it is questimable whethl?r the University 
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will fund the necessary awmntments. 

'lbe international project personnel have a:nplete:J their Ehase I 

assignnents am are currently (Septent>er 1988) carryirr:J out their first 

duties in Phase II of the project - for the chemical engineer sane 8 

DDnths later than originally envisaged. 

Qlly one of the fellowships listed in the p:-e1ious repcrt has 

been taken up am the p!rt·time piamecist/phaxmacol03ist is at present 

WJdergoirr:J 3 Jll)l'lths ini ti.al l.:..rctining abroad in screening tectniques -

this is a h>ld-over fran Phase I. 

D/E. Under the guidance of the consultant chemical engineer 

additional pilot-plant equipnent has been fabricated, mostly fran 

locally available neterials: 

150 L Fractionatioo assenbly 

2000 L Essential-oil distillatioo mit 

Battery of 3 percolators (aqueous), eadl having a capacity 

of 2000 L 

80 L stainless-steel filtratioo mit 

In addition, a tray drier and a basket centrifuge, both of local manu

facture, have been purchased. 

All this equipnent has been paid for ~ the 'l\Jrkish Govenunent. 

F. 'Ihe library and docunentatim mit is still not able to play 

its assigned role and the person app:>inted as librarian has net yet 

received appropriate training. 
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G. Collaboration with the r.Dy Hi.21Detleri EsJd~hi.r Aiaa;tJ..rne 

&lsti.tiitsu (Eski.$8ri.r Rural Services Research Insti.tut.e), EBrt of the 

fOIDer Tq>raksu, <X>ntinues and is exp!Ctm to expand duril":J the period 

of the present work plan. 

e. &:alani.c mapping of the medicinal -plant. flora is mt now oon

si.dered essential to the develqmmt of the project. 

I. 'l'he pilot-plant products d:Jtained up to Sept~r 1988 are 

listed in Annex IV. 

2.2. nrtputs 

Yl· '1be adaptatioo and developnent of techmlogy to meet local 

industrial needs in the field of aromatic and medicinal plants is 

caltinuing and sane of the prd:>lans dealt with are set oot in Annex v. 

In sane cases, progress in resolving the prd:>lens is very slow since 

<XXltact with the firms conoemed is at best intermittent; moreover, it 

also depems oo the willingness of the firms to try out the inproved 

technologies prt fonerd by the Centre. It is for this reasoo that nDSt. 

of the ac""...ivities given in Annex IV of last year's report are still 

included in Annex V of the present ooe. 

1· This output is no looger seen as essential to the projec;+: at 

this stage. It is only quite recently that a biologist able to under

take field work has been aw<>inted to the staff of the Centre. The 

najor effort so far has been in faniliarizing the staff of the pilot 

plant am laboratories with the ope1atioo and use of their equipnent 

and instnments. 
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.!· Ne progress has been made in developing the work of the 

library and cbcunentatim unit. 

anoog lc...:al imustrial finns to make it wcrtl'WlilP. organizing a local 

in-plant training programne. However, efforts in this directim are 

bein:J continued. 

A very successful international in-plant training oourse, with 9 

ptrti.cipants, has recently (Septeniler 1988) been cmpleted. 

3. Work Plan 1988/89 

Orinq to the late start of Phase II of the ~ject, the ootpits 

given in secticn II.F of the project docunent PUst all be rephased. 

The current work plan has been drawn q:> in OC11sultation with the 

Director of the Centre and the a(.pOi.nted intematicnal exEerts. The 

expected activities are listed in Amex VI • In sare cases it is not 

possible to give any further detail, since, althoucjl a nunber of finns 

have been in cmtact with the Centre, neither has the nature of the 

problems requiring investigatim yet been established nor has agreenent 

to undertake the work rEqUirea been reached. 

4. Recxmnendations 

4.1. The Director of the Centre has not yet \.Sldertaken a suitabl~ 

<X>Urse in bJsiness nenagenent. The lack cl. this training is evident in 

the rather chaotic organization of the activities of the Centre. It is 

therefare of the utmost Jriority that the Director attends a suitable 

<X>Urse as soon as possible. 'Jhis will oot mly help the crganization of 

the Centre's activities but it will also be of considerable help in the 

negotiatims with industry and carmerce. 
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At the sane time, it is inportant that the Di.rector hold regular 

weekly meetings with his staff, so that the work of the Qmtre can be 

prq>erly planned and executed. 

4.2. The training programne has not yet been canpleted and the 

follodng fell<MShip; are still requirm: 

Olenical analysts 

Phamecologist 

2 x 1 m/m (Note 1) 

lx6mAu 

Note 1. For the prq>er organizatioo of the cptli ty mntml work in the 
Centre, it is inp>rtant that the analysts in clerge be given further 
training particularly in record keeping (including canputerized 
systens) and product dorunentatioo and certificatioo. 

4.3. Further transfer of expertise is still requirm and appointment 

of the folloring intematiooal experts/coosultants is recxmnended: 

Olemi.cal engineer 

Analytical chenist 

Short-tenn coosultant 

1 x 8 nVm (Note 1) 

1 x 3 nVm Ui:>te 2) 

lxlm/m 

Note I. 'lb ce divided as follows: 3, 3, and 2 m,-in at yearly intervals. 

Note 2. '!\«> of the mi.ssicms to be piased before and ~ the chemical 
analysts have reoei\'ed their fellowship training alroad. 

4.4. The awainllaent of national mnsultants has not so far been 

very sucoessf ul. However, bearing in mind sane of the FCcblems to be 

solwd, it is reca111ended that, for example, CErtain yomger academics 

with appropriate qualificaticms in the unhersities at l1J11ir and Van be 

approached with offers of a local mnsultancy. 
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4.5. As indicated in the previous report, the activities of the 

Centre sh:>uld be extemed to the isolatioo of pl!"~ sli>stances fran 

plant extracts and isolates from essential oils. The additional 

equipnent required is listed in Ann-3.JC VII. h'i th the extension of the 

pilot-plant building in the caning year, it will te possible to set up 

the fractimating col'lA'l that has been coostructed with tl'e help of the 

dlemical-engineer expert. Producti.oo of p.irified solvents for pteona

ceutical, CXJSDietic, and industrial use will then te p:>ssible. 

4.6. The up-dated Turkish Pharnaoop:>eia will !D<:n becane official. 

'!he Centre should therefore equip itself to mdertake the full range of 

prescribed tests (cf. Annex VII) • 'lhi.s will exteid the capabilities of 

tbe quality-rontrol laboratory and enable it to carry out the analysis 

of phannaceutical products, and thus allow the Q>'ltre to develop closer 

oontacts with the imigenous pharmaceutical industry. 

4.7. The Centre should establish fran available statistics the 

nost important essential oils used within the oomtry arrl also the rrost 

important oils that are exported. This will help the Centre to 

orientate its activities mare effectively. 

4.8. The Doc\llentatioo/Infonnation Section of the Centre must new 

begin l.:> develop its activities and this means that the 1 ibrarian in 

charge nust receive training in the appropriate technology. It also 

neans that the library of the Centre nust reoeive up-to-date journals 

and books relevant to its activities (Annex VI II); and the budget of 

this sectioo of the Centre llllst be increased correspmdingly. 
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4.9. '!be Advisory Board has oot yet been aR>OintErl. It is suggested 

that it be coostituted as a Coosultative Board am that the Rector of 

Anadolu Univer.:;ity be asked to help in nani.ratin:J suitable nenbers. 

4.10. Report writing is oot yet at an ~i:rcpriate level am oogo:ing 

training by the project's internatiooal experts is still required. 

4.11. Publicizing the activities of the Centre has been p!rtially 

inplemented. But the Centre stx>uld also advertise in local tecmical 

joornals in order to make its activities nore widely krnm. A suitable 

brochure smuld be prepared for distriwtim at the 1989 Interretiooal 

Synp>sillll of Fragrances and Flavours whidl is to be held in New Delhi. 

'!be Director smuld attend this Symp:>Si\Dll and (resent several posters 

or cxmrunicatims on the essential -oil work that has been carried out 

at the Centre. 



ASSESSl£NT 0:- Tl£ PROGRESS HADE IN PHASE I Of THE PROJECT OP/ruR/8'/00J, BASED ON rt£ [L[ro£Nrs SlT OUT JN Tl£ ORIGINAL PROJECr DOCUfo£NT. 

Project tl ... nts 

A • .P.!velopeent O.!!Jecti ve 
Industrial development and utiliz
ation of the indigenous plant 
resources of the country 

e. Illllediate.!!!»jectives 

Succeas Criteria 

Development of the capability of 
producing plant-derived drugs and 
other preparations and essential 
oils for local uae and uport 

Setting up of a pilot plant and See below 
analytical facility at Anadolu 
lkliversity "8dicinal Plants Research 
Centre as focal point in developing 
and helping industry to produce 
lledicinal-plant preparations end 
essential oils 

c. Outputs 
Adaptation and development of 
tectvlologies for the production of 
phanaac:eutical .. terials fre111 
selected plant apl!Cies enc: of easen
tial oils for use in pha .... ceutical 
!Ind co..atic preparations 

Making available technologiea to 
industrial users 

Verifiers 

4'vailabilJty of 
producta for local 
uae and for export 

Testing of pro
cedures and 
products developed 
in the Centre by 
industrial uaera 

ProgrHI Made 

Producta available 
to local firms 

F1ctor1 Del1yi"g Progre1a 

Senior staff only part-t.ime1 
limited experience of junior 
1tarr1 m1nageri1l organization 
and 1uthority tno concentrated 
centrally 

Largely accomplished Inexperience in developing 
induetri1l cont1cta 

See outputs 1987/88 
work plan, below 

Limited pilot-pl1nt ind 
qu1lity-control r1cilitl~•1 
elow upt1ke of technologies 
by loc1l industries 

... 
0 

I 

~ 



Project [le9enta 

Building up or R 6 O aervicea 
(pilot plant and quality control 
facilities) for the local phariaa
ceutical and co8119tic industries to 
reduce illlpOrta and create export 
potential 

Econo11ic 1111PPing or the country's 
llP<'"taneoua IMtdicinal and ar01111tic 
plants 

library and docunientation unit for 
the acquisition and disse111ination 
of infor .. tion on plant-baaed 
pha...aceuticala and essential oils 

ChHlical technologieta trained in 
pilot-plant and quality-control 
..ork for the future develop114tnt of 
the phar .. ceutical industry 

Cultivation of selected 111edicinal 
and arOlllllic plants as crops 

o. Activities 
Construction or buildings and 
cultivation areas 

Succeaa Criteria 

Availability or these services 
at the Centre 

Availability or the appropriate 
staff and racilitiea 

Training cour~es r111 by the 
Centre ror appropriate p~raonnel 
from local industry 

Fialda or appropriate plants as 
raw ~•teriala ror ~roceaaing 

Verifiers 

Pilot plant and 
laboratories now 
eatabliahed at the 
Centre 

AvailabJlity of 
plant materiala 
ror processing 

Buildings 
completed 

ProgreRa Made 

Inadequate 

Inadequate 

ractorti Delaying Progress 

Not now considered essential 
to the project 

leek of aufficie1't relevent 
literature. leek or trained 
staff. Inadequate budget 
resource a 

Training or the Ce~tre'a staff 
not yet completed. Poor 
response from local industry 

Satisfactory. Agreement 
with other inat!tutiona 
and Government facilities 
about tht• plllnta to be 
studied by the Cantre 

Accomp Ji shed Gro~nd for cultivation 
not yet in uae 

.... .... 



Project Eleinenta 

Selection and recruitment of 
national and internaticnal 
project personnel 

Selection of trainees and execution 
of training progra .. iea 

rinalization of initial equipment 
needs 

~cquisition and installation of 
equipment 

Establishment of library and 
docunientation unit 

Experimental cultivation trials 

Econo111ic mapping of indigenous 
111edicinal and ara111atic plants 

Success Criteria 

Accomplished 

Accomplished 

Ace 'llpliahed 

Verifiers 

International and 
national personnel 
appointed or in 
post 

ProgreH Made ractora Delaying Progress 

International project Biologist/field botanist only 
personnel functioning recently appointed 

Pilot plant and lobo- Ongoing 
ratoriea operating 
with the locally 
recruited staff 

... 
rilot plant and 
laboratories in 
operation 

Certain modifications still N 

Some materiahl 
available for 
processing 

Inadequate 

Slow 

to be carried by the aupplier 
of the pilot plant 

Shortage of books and journals 
owing to inadequate budget 
allocation. Starr member lacks 
the appropriate training 

Agreement with other inatitu
tiona only recent! y reached 

Not considered ~aaential at 
this stage of the project 



Project Elements 

Pilot plant production of selected 
.aterials in accordance with report 
DP/TUR/83/00) -

Essential oils from: 
Laurus nobilis 
Salvia tri)~ 
Salvia sclarea 
Origant.9 species, etc. 

Oleoresin from capsaicin-rich 
variety of tapsiC!Jl!I 

expsophila bicolor saponina 

Extract of Clxcxrrhiza glabra 
Hono&111110niU11 glycyrrhizinate 

Success Criteria Ver Hiers 

~~~~~~~~Products availBble~~~~~~~

See Annex IV 

Extract currently being evaluated 
connercially 

--~~~~~~~Products available--~~~~~~~ 

See Annex IV 

Design and fabrication of 2000 L Operational 
•ild-steel/stainlass-atoal essantial-
oil distillation unit 

Design and fabricqtion of SO L 
stainless-steel Buchner-type 
vacuum filter 

Operational 

Progreae Made 

Accomplished 

Limited 

Adequate 

Limited 

Accomplished 

Accomplir.hed 

ractora Delaying Progress 

Insufficient raw material 
available 

Commercial firm interested, 
but has not yet requested a 
more deteJled study 

.. 
""' 



Project Ele11ents 

Design and fabrication of a 
fractional distillation unit 

Industrial solvent purification 

reaaibility atudv for a roae-oil 
distillation plenl 

Leboratory studies -

Cxeaaph!J.! 
Characterizatic; of aaponin(a) 
Screening of various apeciea 
for their sa~onin content 

Preparation of hope extract 

s~orax extraction and 
purification 

Extraction ,f ruacogenin from 
Ruscus aeyle~tyJ 

Succeaa Criteria 

Partly operational 

Product available ( Ann . .,x IV )J 
analytical methods developed 

Ver1'iera 

Report available 

Report available 

Report available 

Proore11 M1d1 

Accomplished 

None 

Ongoing 

None 

Accomplished 

r1ctore Del1yino Proore1e 

Unit requires a teller 
building1 construction to be 
carried out during the period 
or the pre~ent work plan 

rractionation column n~· yet 
fully in1tslled1 see previous 
entry 

To be reeterted 
Diecontlnued1 work he• been 
done elsewhere 

Discontinued because of lick 
or intereet 

Discontinued through leek of 
inter1t1t 

.... • 
I 



Project Ele1111nte 

Aeecin fr~ Aeecu.h!L.!!!al!!l· 
C!!tf!!l.lm 

Esall!'lti•l oil screening 

Carvacrol production 

CwsicUll 
Screening far capseicin 
C8PS•icin enrjchllent 

Medicin•l plents or Turkey 
literature survey 

Success Criteri• 

Extrection •nd enelyticel methods 
developed 

Products available 

l/eririer• 

Report eveilable 

Analytical dah 

Technical report 

ProgreH Mede 

Ongoing 

Limited 

None 

None 

None 

fectore Delaying Pro~r••• 

Commarciel intereat in the 
proceee being developed etill 
hea to be etimuleted 

Work being repeeted with a new 
more erricient glc column 

Discontinued 

Leck or appropriate raw 
materiel 

No report produced by th~ 

n1tion1l con1ult1nt 

.. 
"" I 
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A.'\tiEX II 

a.eml' S'l'Af'Fll(; CF 'DIE NWX>W m!VERSI'IY 
MmICINl\L PLANl'S RtSF.MClf CENmEr FSKl$FJIIR 

* Prof. Dr. K. H. C. ~ Pharnaci.st Director 

* Do;. Dr. M. KARA Chemical Blqineer DepUty Director 

* Do;. Dr. M. 'ItHEL Pharnaci.st Analytiml lab. 

* Do;. E. G0Im Pharnaci.st Phann. '.le::tl. lab. 

* ~- Y. m"IURK Pharnaci.st [ Phannacol03y Lab. ) 

* Do;. N. KIRIMm Fhanaci.st Phytochen. lab. 

* Mr. Y. I. AKYCI. Pharnaci.st Phytochen. lab. 

Mr's. M. ~ Chemical Blqineer Analytiml lab. 

Miss B. HlZAN Chemiml Fhgi.neer Analytical Lab. 

Miss S. FIPCioCw Chemical Blqineer Analytiml lab. 

Mr. S. H. BEIS Chemiml Engineer Pilot Plant 

Mr. T. atE< Chemical fD;jineer Pilot Plant 

Mrs. A. IEUIAYAT Phannacist Fhytochem. Lab. 

Mrs. H. TANRIVERDI Pharnaci.st Phytochen. lab. 

Mr. S. AYDIN 1 Biologist [Phannacol03y Lab.] 

Miss A. KAYA l Biologist Botany 

Miss N. l<UR'l'AR2 Pharnaci.st 

Mr. H. USLU Librarian 

Mrs. M. VATANSEVER Technician 

Miss B. N.:.M Tecmician 

Mr. ff. O'LKAIAY Technician 

Miss G. PEl<l>fMiR Secretary 

Mr. M. ~R Labourer 

Mrs. S. BAYDAR General Help 

* Part-tine staff 1 Very recent appointment 2 Recent AR:>ointnent 
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Laboratories 

1 Phytochemirt 

1 Phannaceutical .Analyst 

1 'nlxm<mist 

1 Qmplter Program Specialist 

1 Doalnentalist 

Pilot Plant 

2 Olemi.cal Blgineers 

2 Technicians 

1 Tato.Jrer 

ARmX III 
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AttiEX IV 

~ F104 THE PD.DI' P!Hlr, lP 'ID ~ 1988 

Material Product 

~la bicolor roots 95 kg Ol. 18 L sapooin extract 

Salvia cryptantha leaves 40 kg 6 Iii. essential oil 

Salvia scl.area leaves 138 kg 260.S mL essential ail 

Oriqaiun onites leaves 380 kg 5.01 L essential oil 

Ckiganun pcMier 1090 kg 6 L essential oil 

Mentha spi.cata leaves 1307.S kg 1. 93 L essential oil 

Mentha piperata leaves 53 kg 2.35.5 mL essential oil 

capsimn fruit 194 kg 42 kg extract 

Storax 248.2 kg 157.S kg pirified storax 

ISIOl leaf 27 kg 40.S mL essential oil 

Melissa off icinalis leaves 64 kg 18 mL essential oi 1 

Chananile flowers 18.6 kg 20 mL essential oil 

Iaurus nobilis leaves 31 kg 338 mL essential oil 



--~-----------------------------------------. 
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IJST tF CD"1mCIA1., :?Dl4S Ft.~ WID4 IO« JS Clff0.."'f~ BEDG ~ BY 
"l1IE AlWllW ~!TY MmlCINt\L PLANTS ~BUCH CDll'RE 

1. &lrtsan Il~lari A.~., lstanbJl 

July 1987: Analysed eucanenthol lazmges. 
February 1988: Asked to develop (antic.anoer) fanulatims for Nerim 

oleamer. 
"1Y 1988: A.11alyses of Serriel (fer halitosis), develq>ing nethcxl for 
t:he analysis of thyml/nenth>l. 

2. Koska Helvacisi, Istanbll 

E\e luation of Gypsqiri.la sapooin extract Erepared by the Centre 
still umenay. 

3. Si~ A.~., Istanhll; Factccy in Siirt 

'lbe Centre prepared a 13-pige :rep:>rt m the uses and goaJ and bad 
effects of liquorice; it has been sent tD the Minist:ey of Health. 
'lbe firm sent 2 eDJineers with mu: Eroblem; Niich were solved by 
the staff of the Centre; the finn is mw usi.rq the nethm develq>ed 
by the Centre. The Centre will undertake further training of 
persoonel in HPLC tedniques. 

4. Ot-Kocp, Bilecik 

A feasability rEpart oo the establishnent of a rose-oil factory is 
still being prer;ared by the Centre. Salle rose oil has been distilled 
for the Co-operative in the pilot plant of the Centre. 

5. GUlbirlik CUnioo of Agricultural Co-q>eratives for Rooe, Rose-oil 
and Oily Seeds), Isr;arta 

Mly 1987: Help was requested to inproYe the ~JCtion of rose oil 
obtained by distillation. A visit was paid by staff of the Centre to 
the distillery and after st00ying the trooess DDdi.ficatioos were 
proposed and successfully intrmuced. '!he Centre <Xlltinues to carry 
out analyses of the rose oil p-oduced by .le Co-q>erative. 
June 1988: Fonnulatioo of a rose crean re.pested. 

6. OrkOy Merkezi Silifke, s. s. Orman K0ylerini Kalkindirma Koop, 
Silifke (Silifke Far'est Villages Developnent 0>"1>perative) 

January 1988: Technical assistance requested for the rehabi. li tatioo 
of the more-or-less derelict bay-leaf oil distillation plant. Via 
the TUrkish Governnent, the Centre has app:mched UNIOO and a SIS 
project has been accepted in which the chemical eDJineer expert and 
staff fran the pilot plant of the Centre will help in the rehabilit
atioo work. 
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7. Zeki. lfonlr (am klba-r.et >, nr. Isparta 

Analyses of r~e oil and rose concrete requested. Help of the 
Centre in organizing an intematimal ~un m essential oils 
also rEq>ested. 

8. ~ Co., Bhemi.t 

August 1988: Request for analyses of their tr<Xlucts - hgt:t. am 
heavy pine oil, rosin, (pine) tar fran pine stunps - and .for 
tedni.cal advice and research. The finn has sent 500 .kg of crude 
pine oil to det.endne the best cmditions fer fractimation. Sane 
preliminary work has been done. An agreement to carry out the 
researeh will sooo be ananjEd. 

9. Jrali.kimiya, Ist.anbll 

The managing directer of this <Xllpll'IY which ~ perfunes, 
etc. has visited the Centre. R> further a>ntact bas yet been mde. 

10. Ya9Jur Ltd.~ F.ski.$ehi.r 

Rose-oil analyses for this local E!lCpOI't c:xmpmy have been carria:'J 
oot by the Centre. 

11. B6ke A.$., I2111ir 

Smll1er 1987: ~· 1 tame of finely (XMler:a:'J Ck'iqarun (sweepirr:J5) "85 
sent to the Centre for distillatim of the ail. 
SeptedJer 1988: 380 kg of a>arser criganm "'85 distil led durirr:J the 
in-plant training ca.JI'se. 



DIC PlAN FOR It€ l'ERUIO ENDING DECEMBER 1989 - ACTIVITl'" 

ActivitiH 

NW,YIIW LMOMTOBY 

l. Anely••• or •t l .. •t • further lS ••••nti•l oila, 
including tho9e in th8 110at c01110nly uaed ar011111tic 
product• in Turkey end 6 ca111ercial aeed product• 

2. Jnetall•tian or and r .. ilieriz•tion with th8 new 
HPLC equiP119"t (er. Anne• V) 

). Development or e (new) HPLC analytical 111ethod ror 
Crp!Ophila aeponina 

•· Develop119nt or • HPLC/TLC enalytic•l .. thod for 
th8 constituent• of Ar!'!lbi• •xtrmct1 i•ol•tion 
8nd Jdentif!cation of th8 ' .. Jn COllpOnenta 

s. Routine analy••• or pro<luc:ta rre111 exiatin9 end 
future projach 

6. htr11etion and anelyaie or the cerotenoide and 
neturel colouring COlllpOUnde frCMt ~'!! 
ror poaaible uae Jn foodeturra 

7. Anelyticel CJe• chrC111Bt09r .. a or pilot-plant end 
lebor•tory aolventa 

C~l•tion d•te 

September 1989 

December 1988 

December 1989 

On90in9 

December 1989 

On9oin9 

Rem•rk• 

D1t1 aheeta to be pr•p•red fur aech oil 

Jncludea1 B•y le1r and berry oil• (from 
L•uru1 n9bilia), oil• rrom ~ 
1p1ci111 cineole-rich rr1ctlon1 1 pine oil, 
ruael oil (--> 9111yl 6 i101111yl 1cetate1), 
eeacin, liquorice, ro1e oil• 

Tn be integr1ted with 1tudle1 an the 
COncftntretJon Of Clpl8iCin1 poe~Jble 
demand to be eetabliehed 

Date 1heet1 to be prepared for e1ch 
eolvent 

i-

11 
llC 

c -



Activitiea 

a. See t.U21..~ 1. 

9. Routine llNlyticel •th»d for J!l.W.! elkaloida 
to be <.:eveloped 

?J.J~.h.l!l.t 

1. Reh.ttilitation or the Silince eaaenti•l-oil 
distillation unit 

z. Distillation or .Q.r.!51!!!Y!!. oil for Stike A.$., 
lz•ir 

'· Distillation and fractionation or crude pine oil 
for Drhf, Edr•it 

•· Fractionation or ruael oil and ecetylation 
or the .. yl/iaOllllyl alcohol fraction 

s. Laurus nobili! - fr1ctionation of cineole and 
cineole-rich fraction• = Support for the Silifke 
SIS project; aee l, above 

6. Integrated ayat .. for the purification and 
refining of atorax 

7. Liquorice extraction, scaling up 

e. ~ extraction, scaling up 

C0111pletion date 

December 198~ and 
ongoing (2-year project) 

November 1988 - May 1989 

December 1989 

December 1989 

Ongoing 

Ongoing 

RltNrke 

At le ... t 100 e1111plH to be enalyaed on 
bahelr or K&y Hizmetleri Eekitehir 
Arattitma EnatitUteU 

A SIS project being undertaken by the 
chemical engineer expert and the atarr 
or the Centre'• pilot plant 

'O tonne• to be proceaaed 

o.s Tonne crude oil aupplied1 technical 
problem• not yet identiried 

Procea1in9 material on behalf or Kurtaan 
Jla~lan A.$. 

Jnduatrial collaboration with Siat•t A.$. 

Jntegrated ayatem (concentretora 
required) for Koake Helvac1a1 

N 
N 



ActivitiH Completion data 

9. Aaecin axtr11etion, acaling up Ongoing 

10. Service to induatry - roaa oil production Ongoing 

Remuka 

Aleo purification and formulation 

V1rioua r1rm1 involved, ••Q• Ot-Koop, 
Bilacik, and Zaki Konur, nr. lapart1 

• 

N 

""' 
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~VII 

AOOITICNU. ~IPMml' REWIREMENI'S (subject to hldget) 

In order of priority: 

Analytical Laboratory 

HPLC equipnent with autanatic injection systen 

Sotax 6-channel c:lisso.hJt.i.an tester 

Disintegraticn tester for tablets 

canbined gas chratetograpi/mass spectroneter 

Pilot Plant 

Niro atanizer spray drier 

Liquid-liquid extractor 

Pdditional steanHJenerating capacity (1 tcn/h) 

water-cooling tower and chilling unit 

• 



• 
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ANNEX VIII 

~ LIBRARY ltCQUISITims 

SUbscriptims to at least sane of the follOiing journals will 

help to keep the Centre up-to-date with what is going m in the field 

of essential oils: 

Soap, Perfunecy & Cosneti.cs 

PerflBll!Z}' & Flavorist 

ParfmLS, Cbsmetiques et Savons 

Soap, Perfumery , Cosnetics 

Perf\lnezy & Cosnetics 

Dragoco Reper l 

Olemical Manufacturer 

Flavour & Frqance Joomal 

ParfmLS, Cbsmetiques et Ar&es 

'ltle follaring plblicatioos are alS> recamemed: 

1. B. M. Lawrence, Fssential Oils 1976-1978, Allure:J PUblishing 

Corporatioo, P. o. Box 318, Wheatoo, Ill. 60187 

2. VIIIth Intematiooal Coogress of Fssential Oils, C>=tober 1980. 

Technical Data, Cannes - Grasse, Perfunes and Flavours SynJJhony 

of Nature, 1982, Fedaran, 7 Rue Gazan, 06130 Grasse, France 

3. IXth International Conqress of Essential Oils, March 1983, 

Singapore 

4. Xth Internatiooal Cmgress of Fssential Oils, ~, Washingtoo, 

to be p.iblished 

A range of reference books a>vering llBSS spectra, gas chranato-

9raphy, lerpenoids, phytochanistry, etc. should also be acquired. A 

list will be provided by the phytochemist/analytical chenist exp!rt. 




