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!.:....Summary 

The basis of this report is concerned with the aspects of the 
instrumental equipment, installation and maintenance, training 

of personel , to bring the TBAM \Tibbi Bitkiler Arastirma 
Merlcezi) up to the standards of a modern research laboratory. 

Seccndly a working program consisting of defined projects for 

the coming year was considered of great importa.1ce since this 
will influence the training and experience gained by the per­

sonell. 

The situation in Turkey is favourable for the establishment 
of a research laboratory liY.e TBAM in connection with the 
University of Anatolia. However, standard methods for the con­

trol of the products must be established and applied. This 
is especially important for perfumer industry raw materials 

like e~sential oils. The export value of raw materials will 
increase if quality certificates are accompanying the products. 

I t~erefore regarded this as an important aspect to s~ress in 
the training. 

~he.evaluation of indigenous plant material and products there­

of as industrial raw materials is a lengthy process. From the 
analytical chemists point of view it is therefore the field 

of quality control/quality assesment which r~quires most time 
to acknowledge. 

One of the main obstacles for future projects is the estab­

lishment of a •1tbrary• of industrial standards. For the 
futu%·e marketing of essential o.ils, aroma products or •cuts• 

of es~ential oil, samples for comparison are needed. It 

should be realized that such l'.amples may not be commercially 
available Qnd that the procurement of suitable samples may 
take some time. 

This mission was approved as a split mission which proved 

very successful from the experts point of view. It provided 

me with the possibility of entering into the planni~q of the 
laboratory at an early stage, giving instructions ~nd recom­
mandations (part I), and finally following the completion of 
the laboratory facilities, recruiting of personeli and instal­
lation of equipment (part II) • 
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This gave me a sound background for the initial training of 

persone~ As the backgr~und of recruited personel i$ va­

ried and they are young people (preparing for their final 

university examinations) one must expect that necessary expe­

rience in practical analysis will only be gained after several 
years. However, the· energy and enthusiasm they show in their 

daily work will ensure that the laboratory, ·even at this pre­

mature stage, can provide quality reports. Regular g~idance 

is, however, necessary. It is my opinion that this laboratory 

has now almost reached a stage where it can function as a 

selfsupporting unit. Regarding the analytical equipment, 

some extra instrumentation units are necessary, but more im­

portant is that the training of the staff is to be emphasized 
in the next stage. 
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~Recomreadations. 

1. The Medicinal Plant Research Center (TBAM) of the University 

of Anatolia has started out well but will need further support 

to get all the way to international standard. 

2. The library is inadequate and needs further strengthening 

both in books and journals. Several stancard textbooks of 

chromatography is lacking. 

3. The laboratory badly needs industrial standards of essential 

oils. These can also be bought from chemical companies. 

' ~. 

It is realized that this may take some time to procure. In 

the meantfme some of the most important terpenes should be run 
as ~~a~dards. 
Mor~ training for the local staff in the use of English 

is necessary. 

5. Top priority for new equipment should be another HPLC with 
fluorescens detector. ana a·fluorimeter. 

6. The standards, kept at low temperature in the refrigerator I 
must be controlled regularly. 

7. Regular technical reports should be made by means of the 

IBM PC AT to familiarize the staff with the use of word 

processinq and English. 

8. It is highly reconunended that 40 - 50 essential oils of T'Jrkey 

be analyzed by standard methods for their content of main 

constituents. 

9. The above-mentioned results should be published as a product 

of TBAM for the bene!it of potential customers of Turkish 

essential oils. 

10. The making of a brochure to market and infotm about the acti­

~ities of the center. 
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11. Encourage the staff to have regular meetings and discuss 

their projects. 

12. The director needs to have some training in project manage­
ment. The change from academic life to a research labora­

tory requires more effective administrative skills. 

I would therefore strongly reconunend a monthly course in pro-

ject management. 
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to devel'D the industrial utilization ~f medicinal and aromatic 
plant resources for the production of pharmaceuticals. 

the expert vill be expected to work in the Medicinal Plants 
Research Centre. University of Anatolia. arid guide and assist 
th' Dirf!~tor u.d his staff in the analytical quality asses ... nt 
of plant-derived pharmaceuticals and essential oils. the expert 
vill specifically be required co: 

t. Develop rapid phytoche•ical screening 111ethods based on 
instrumental analytical techniques such as ga~ liquid 
chra11atography 0 high performance liquid chromatography anc 
spectroscopic techniques; 

2. Develop methods of quality assess:nent based on the above. 
for plant-derived produc:s; 

3. Develop methods for the analytical assessment of lo~al 
essenual oils; 

4. train local staff in the lllCthods and practice of instrumental 
analysis, as applied to plant. natur~l products. ~ 

The expert will also be expect~d to prepare a final report. 
settin1 out the findin1s of the •ission and recOlllle"cfations to 
th• Covern.ent on fu~~h•r •ction vllich •isbt b• tak9n. . .. . I .. 

.,.,1a1t1••=sus41·a-.,...... ....... n • ..,__... .. _..: 
,.... ....... ~iktilft, .....w o..c.-.OhiaiM 
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IV General status of the laboratory. 

The laboratory building was completed in 1986, but small 

amendments has been carried out until the writing of this 
report ~epth987). Laboratory furniture (writing desks, car­
pets etc.) has been installed lately. Blackboards in the 
laboratories are still missing, but will ccme in the near 

future. Facilities like water and electrisity is functioning 
well with only 2 short cut-offs during my last stay. 
Water pressure may give some delay when rotating evaporators ar· 
being used for the .. concentration of water extracts. The dust 

problem will become _less irritant ~he~ ~_lawn has been made all 

around the laboratory - not only at the front. The construction.of the 

building has been lucky and the temperature can be maintained 

within reasonable limits as well in the sunaner as in the 
winter. This ensures proper functioning of the analytical 
equipments. A vacuum-cleaner is being used regularly and 

the instrumental rooms are maintained well. So far I can see 

there are no malfunctioning of the laboratory. 

Analytical equipment. 

In the first part of my mission I was able to make small 

amendments to the list of equipment, but the purchase of 

instruments has been done mainly according to a previous list 
with no interfering by me. Consequently there are some 

chan9es which has to be made and additional equipment. to be 

bought when the"real" need of analytir.al laboratory is known. 

In general the equipment purchased will allow the personell, 
when more training and experience has ~een gained, to perform 

quality control analysis which meet inter~ational standards. 

The equipment has been installed and put to work on the on­
going projects of TBAM. Some results are shown in the appen­
dix. Direct analysis on equipments like spectrophotometers, 
cptical rotation, refractive index instruments give few pro­
blems. Proper 11saqe and experience with the gas chromato­

graph and liquid chromatograph requires more skill and train­
in~. I found it necessary to concentrate my training on these 
equipments. Likewise thin layer chromatographic densito-
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metry is also a technique that requires skill and experience. 

Emphasis had therefore to be given to the training on these 

particular instruments. Initial training were given during 

my second visit and the results thereof could be controlled 

during my ti1ird visit. 
The following equipments has been installed and put to prac-

tical use: 

1. Gas chromatograph (Shimadzu GC-9A) 
2. High performance liquid chromatograph (Shimadzu LC-SA) 

3. Infra-red spectrophotometer (Shimadzu IR-435) 

4. Ultra-violet spectrophotometer (Shimadzu UV-240) 

S. Shiniadzu Refractive I~dex Instrument 
6. Automatic optical rotation equipment (Optical activity 

Ltd. AA-5) 

7. Heraeous thermostats 
8. High speed thin layer chromatographic scanner 

(Shimadzu CS 920) 

9. Lyovac - freezedryer 

10. IBM-PC-AT, computer 
11. Hewlett Packard 85B, computer 

12. LKB - fraction collector 
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Some of these equipments still need some extra parts and 

some new equipments need to be added. My recommendations 

would be as follows. This is not on priority form: 

1. High -pressure Liquid chromatograph including gra­

dient pump, injection system, UV/refractive index/flu­

orimetric cetector, electronic integrator, columns, 

spares and accessories. 

2. HPLC Equipment including applicator,plates, template 

for densiometric evaluation. 

3. Memo titrator with spare parts and accessories 

4. Two electronic integrators for chromatographic 

analysis. 

5. IBM PC/printer/turkish word processor for the secre­

tariat of the laboratory. 

6. IBM PC/printer/turkish word processor for the libra­

ry/documentation section. 

7. HPLC columns (Silica, -NH2) for specific analysis. 

8. Spectrofluorimeter 
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3. Training of the employees. 

Most of tee employees of the laboratory will get their M.Sc. 

during 1987. They should then be trained in providing industry 
with technical reports, and the more fundamental backgro~d 

of quality control. 
Regular discussions must be continu~d. Lack of language skills 

is still an obstacle for smooth =unctioning of the laboratory. 

The fundamentals of chromatography has oeen provided through 

daily discussions. According to my experience another ye~r 

of varied training on the different instruments will do good 

for their practical experience. A number of projects has been 
discussed and the practical solving of their analytical pro­

blems likewise. Instruments are run on routine basis regarding 
the on-going projects. The basics of instruments maintenance 
is also understood and the handling of the instruments between 

my 2. and 3. visit clearly showed that this part of the training 
was well absorbed. 

The people working in the analytical laboratory now know more 
about the choice of analytical instrument.~o solve a specific 

analytical problem which eventually should lead to better use 
of the instruments. 

The fellowing analysis were discussed and evaluated (These ana­
lyses are applied routinely at the time of my leaving Es~icel). 

1. 

2. 

3. 

4. 

s. 
6. 

7. 

8. 
9. 

10. 
11. 

12. 
13. 
14. 
15. 

General essential oil analysis (Ge-column chrom.) 

Setting up a program for the screening of essential oils 

for comparison with GC-MS analysis at the University of Oslo 
HPLC-anal. of Ruscus extracts/ruscogenin 
TLC 

HPLC-anal. of Capsicum oleoresin 
HPLC-anal. of capsaicin 
TLC-anal. (qual.quant.) of capsaicin 
HPLC-anal. of Liquorice extracts 
HPLC-anal. of glycyrrhizin 

TLC-anal. of B-qlycyrrhetinic acid 

TLC-anal. of saponins from Gypsophila spp. 
TLC-anal. of sapoqenins ft 

TLC-anal. of carotenoids from Capsicum species. 
HPLC anal. of aescin from Aescitus hippocastaneum 
TLC-anal. of aescin " 
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4. Projects and actions to be taken 

The most impcrtant action to be taken during 1987/1988 will be 

the establishing of regular contact with local industry. 

The~e has already been made substantial progress in that direc­

tion. I feel, however, that the making of purifie~ solvents 

for analytical laboratories will be the most e~sily realizable 

goal. Establishing good standards and quality of usual solvents 

should be a natural spin-off of the laboratory. This could 

also help markEting the services of the TBAM. 

Another project concerns t.~e mapping of essential oils of 

Turkey. By collecting plant material, distilling essential 

oils, runninr Ge-analyses etc. - and given a GC-MS control by 

my laboratory in Oslo, a book on the essential oils of Turkey 

cou~d be realized, in manuscript, by August 1988. This would 

be a necessary and valuable exercise in systematic analysis. 

The period 1987-1988 should also be spent in marketing the ser­

vices of TBAM, establishing the center as an analytical labo­

ratory. This would necessarily lead to the training of the di­

rector in project management. 

I would also consider the production of an annual report as 

necessary for the marketing. The laboratory must also estab­

lish a board of directors where rurkish, chemical industty is 

represented. 

TBAM has, at the moment, some very interesting plans for in­

dustrial cooperation {i.e. rose oil production in Isparta and 

alkaloid produ~tion in ) which : would like to see in 

normal industrial reports by 1988. TBAM has been established 

now as a well-e~uipped laboratory {although more equipment will 

be needed) that can take on industrial projects of a greate~ 

variety. However, regular contacts on the proper use of ana­

lytical equipment is necessary and training in basic statistics, 

technical English and the making of technical reports is neces­

sary. In my view the prospects of the future for the IBAM looks 
promising. Enthusiasm and energy among the employ~eis is a va­

luable asset. There are, of course, a constant need for support 

which ought to be given as a result of formal contacts with lo­

cal industry. Starting-up and finalizing projects with local 

industry is very beneficial to the staff of TBAM. 
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Appendix l 

Prrsons contacted 

Doc. Dr. Erden Guler 

Eczaclik Teknolojisu Bolumu 

Anadolu Universitesi 

Eskisehir 

Pro. Dr. Kemal eusnu Can Baser 

Eczaclik Fakultesi 

Anadolu Universitesi 

Eskisehir 

Doc.Dr. Mustafa Kara 

Eczaclik Fakultesi 

Eskisehir 

Doc. Dr. Serap Kara 
Eczaclik Fakultesi 

Anadolu Univ~rsitesi 

Eskisehir 

Prof. Dr. Ekrem Sezik 

Eczaclik Fakultesi 

Hacettepe University 

Ankara 

Prof. Dr. Mekin Tanker 

Eczaclik Fakultesi 

Anakara University 

Ankara 
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Appendix 1. 

Prof. Dr. Nevin Tanker 

Eczaclik Fakultesi 

Ankara University 

Ankara 

Prof. Dr. TUrhan Baytop 

I~tanbul University 

Istanbul 

Prof. Dr. !Casim Cemal GGven 

Istanbul University 

Istanbul 

uoc. Dr. Gunay Sariyar 

Istanbul University 

Istanbul 

Prof. Dr. Sevil Atasoy 

Council of Forensic Medicine 

Istanbul 

Mr. Iskender Efe, director 

Incekaralar Cp. 

I.M.C.l Block 1425 

Unkapani Istanbul 

Mr. Serdar Oztunaoqlu 

Incekaralar Cp. 

I.M.C.l Block 1425 

Unkapani Istanbul 

Dr. Hisashi Ishizawa, general manager 

Shimadzu Mid. East Co~sulting Office 

Cairo 

Mr. Hideki Ohnishi 

Shimadzu Mid.East Consulting Office 

Cairo 
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APPENDIX 2 

Plant species that can be obtained fr<llll Izmir 

l. .Atropa belladonna 

2. Datura stra.onii 

). Vithania somnifera 

4. Mentha species 

5. Salvia officinalis 

6. Salvia triloba 

7. Origanum tarkesii 

8. Lavandulae officinali~ 

9. Thy.nus vulgaris 

10. Digitalis turkesi 

11. Pyre thrum cinerarifolium 
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Appendix 3 

The following companies are involved in the activities 

of the research center through requesting consultancy: 

l. Kurtsa' Ilaclari A.S. - Istanbul , 

Formulation of Storax soap 

Evaluation of Storax ~?lsam 
Literature survey of skin effects of Storax balsam 

2. Koska Helvacisi A.S. - Istanbul 

Use of Gypsophila saponin as neutral emulsifying 

agents in helva production. 

3. sistacs A.s. Istanbul, Siirt 

- Purification, production of Liquourice extract. 

- Production of monoanunoniumqlycyrrhizinate 

4. OT-KOOP A.S. - Pazaryeri,Bile9ik 

- Production of Rose oil 

5. Gillbirlik A/S - Isparta 

- Evaluation of pilot-plant rose oil distillation 

- Analytical control and issuing of quality control 

certificate 
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Employ~es at TBAM~ Eskisehir ..-

1. Prof .Dr. Kemal Husnu can BASER Pharllilcist Director 

2. Doc.Dr. Mustafa KARA 

3. Dot.Dr. ftlzaffer TUNCEL 

4. Dot.Dr. Erden GOLER 

5. Dr. Yusaf tJZTORK 

6. Dr. Nese K!RIMER 

7. Mr. Yusuf t. AKYOL 

8. Miss. Mine ERSOY 

9. Miss. Serrin BOZAN 

10. Miss. Samiye FICICIOGLU 

11. Hr. Sedat Hakk1 BEIS 

12. Mr. Temel OZEK 

13. Mrs. Aytac BERHAYAT 

14. Miss. Hulya TOMSUK 

15. Mrs. ftfuheddc:: VATANSEVER 

16. Miss. Beyhan ACAR 

17. Mr. Hamdi OZKALAY 

18. Mrs. GUler PEKDEMlR 

19. Mr. HUsnU USLU 

20. Mr. Mehnet SAGIR 

21. Mrs. Servet BAYDAR 

Cheaical Engineer Deouty Director 

Phar111cist Analytical Lab. 

Pharllilcist For11Ulation and 

Pharllilcist 

Pharllilci st 

• 

Pha1'111ilceutical Technolor 

Lab. 

Pharmcolooy 

Phytochemistry Lab. 

• • 

Chemical Engineer Analytical Lab. 

• • • • 

• • • • 

• • Pilot plant 

• • • • 

Pharmacist Phytochemistry Lab. 

• • .. 

Technician 

• 

• 

Secretary 

Librarian 

Laborer 

Laborer 
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On-going projects at TBAM, Eski~ehir July 1987 

1. t:e~e Kinmer 

2. Yusuf i. Akyol 

J. Jfine Ersoy 

4. Berrin Bozan 

5. Samiye Fic;1c1oglu 

6. Sedat Hakki Be is 

1 .. Temel Ozek 

8. Aytac;_ Berhayat 

9. litilya Tomsu.k 

joint Projects: 

- Ruscogenin 

- Essential Oils 
I.lint~ Rose, Cyperus 

- Liquorice 

- Storax and Hovenia 

- Capsicum oleoresin 

- Gypsophila saponins 

- Humulus 

- The.lictrum 

1. Salvia 

2. Laurus 

J. Origanum 
} 

Sede.t H. Beis 

Temel Cizek 

Mine Ersoy 

4. Aesculus (aescin) Serrin Bozan 

Mete Koc;kar 
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Necessary journal for daily consultance 

1. Phytochemi stry 

2. Planta Medica 
3. Journal of Natural Products 

4. Natural Products Reports 
5. Plantes Medicinale~ et Phytotherapie 

6. Fette. Seifeti uncl Anstrict.ittel 

1. Perfumery and CoS11etics 

8. Oragoco Report 
J. The Chemical Marufacturer 

lCi. Soap. Pem.ery and Cosmetics 

11. Flavour and Fragrance Journal 

The above journals will be placed permnently in the library of TBAM 
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Appendix 7 

Mass spectrome~ric analysis of the essential oil obtained 
from Liquidambar or~entalis.Material was collet::ted in the 

Marmaris region on the south coast of Turkey. 
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Liquidambar orientalis 
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Procedure for the analysis of an essential oil • 

Plant material 

Extraction 

Distillation 

Total oil analysis 

(Refractive index 

Optical ro~ation) 

Gas chromatography of 

total oil 

Gas chromatography of 
hydrocarbon fraction 

Every essential oil ~ be 

tested like this before a GC/MS 

is carried out to identify the 

main constituents. 

..... 
This pentane must be tested 

by GC before use. Otherwise 

there will be ghost peaks 

on chromatograms. 

0.5 ml oil 

~ 
Column chromatography 

l • Elution with pentane p.a. 

Evaporated at o0 c 

lUl1tion with etber p.a. 

Evaporated at o0 c 

Gas chromatography of 

oxyqenated fraction 

Essential oil certificate 
l. Gas chromatogram of total oil and indication 

of the ma in constituents (qlr"•·i·,.aeive-quant tr:~v,..··analysis) 

(2. Refractive index and optical rotation.) 
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Gypsopiila saponins 

Different chromatograms of products/fraction = produced at TBAM 

TLC SYSTEM!. FOR SAPONINS 

S.l: n-BuOH/EtOH/H2o (7:2:5) 

Spray: 10% a
2
so

4 
and heating at ll0°c for 10 min. 

S.2: EtOAc/glAcOH/H20/n-BuOH (4:2:3:4) 

Spray: 30% a2so4 and heating at ll0°c for 10 min. 

S.3: EtOAc/glAcOH/H20/n-BuOH (4:2:3:4) 

·-- Spray: Anisaldehydeand heating at ll0°c for 10 min. 

- - -. - ·-- -

..,, .... .. 
~ -r 

~ ' T "' ·' ... It • 
l ~~ 
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GypsOphila saponins 

TLC SYSTEMS FOR SAPOGENINS 

S.l: CHC13/Et0H (25:1) 

Spray: 10\ a
2
so

4 
and heating at 110°c for 10 min. 

S.2: CHC13/EtOH (25: 5) 

Spray: 10\ H
2
so

4 
and heating at 1lo

0
c for 10 min. 

M T M 'T_ 
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ROSA DAMAS CENA ESSENTIAL OIL: 

TOTAL OIL 
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Carotenoid extract from Capsicum sp. 

Ethanol extr.(oleoresin) dissol~ed in aceton to give 

standard solution. 

TLC standard Sio2-Merck 

Mobile phase: Petr.ether/Benzene 50:50 + 2 ml acetone 
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Ori9anum orites essential oil: 

Hydrocarbon fraction 

=-
-· •·J . 

·., ,:. 



.. 
-....... --

::::;,::: - -- - . - 34 -·-

. 

-

-

' 

I j \_ l . ... ...... la . - - !:_ 

- -
I I I I I I I I I 

., .:.-., .-., ... •Z. ., .;; •"•J •.,;, 

-· -. •"•J . ·.,, .-.J ,.,., ..... 

. 

. 

Oriqanum onites essential oil: 

Total oil I 
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Oriqanum onites essential oil: 

Total oil II 
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Precipitate in Liquoric.e extract 

R 
0 

Lal :::c 
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« 
a.. 0 0 
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0 a.. 0 °' z:: a.. ::c « w 
U I.I) (II: 

Reversed phase c18 - H20/HOAc/CH3CN-

61/l/38 

254 nm/ 2ml/min. 
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Glycyrrhiza qlabra extract: 

Reversed phase.c18 

H20/HOAc/CH3CN 

1 ml/min 
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Ruscoqenin standard analysis 

Reversed phase c18 

CH3CN/H2o 6/4 

200 nm 

CD 
(\I 
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A: Capsaicin standard 

..... 
"' -a: ·-•.i".• 

B: Capsicum ethanol extract 

Reversed phase c18 
264 nm 
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Oreganum onites essential oil: 

Hydrocarbon fraction 
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Teutative work plan for 1986/1987 (12 months) 

second phase projP.ct DP/TUR/83/003 

Activity Technical report 

expected 

Essential oil 

screening 

July 1988 

Liquorice extract: 
Block,powder,yellow 

Monoammonium 

glycyrrhizinate 

Essential oils of: 

Laurus nobilis 

Salvia triloba 
Origanum sp. 

Carvacrol pro­

duction 

Aescin 

St yr ax 

Capsicum 
Laboratory scale 

screening for cap­

saicin 
Capsaicin enrich­

ment. 
Pilot plant extrac­

tion of capsaicin­

rich variety 

December 1987 

July 1988 

August 1987 

(interim rep) 
December 1987 

July 1988 

C interim rep) 
December 1987 

July 1988 

Remarks 

30-40 oils to be studied 
to build up an essential 

oil library for future de­

velopment. This work has 

to be coupled to selective 

literature search. 

On-going 

Pilot plant investigation 

Terminal report 

On-going 

Pilot plant production 

Terminal report 

On-going 

Pilot plant investigation 

On-going 

Technical report expected 

Combination of laboratory 
• and pilot plant report 



Appendix 10 (cont.) 

Gypsophila 

Characterization 

Screening of other 

G.species for saponin 

content 

Hops 

Oleoresin 

Essential oil 

Medicinal plants of 

Turkey 

Ruscoqenin 

Solvent purification 

Modifications to 

existing pilot plant 

facilities 

Design and fabrication 

of a fractional distil­

lation unit 

--
- 42 -

December 1987 

December 1987 

Desember 1987 

July 1988 

July 1988 

Qality control of Rose oil July 1988 

Commercial evaluation under 

way 

Closer study of the saponins 

Laboratory and a pilot plant 

report. 

Laboratory investigation anc 

report. 

Literat~re report by 

T.Baytop 

Laboratory investigation 

Terminal :-eport 

Technical reports on each 

solve:nt. 

To be completed by Dec.1987 

" 

Terminal report 
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Appendix 11 

UNIVERSITY OF ANATOLIA 

MEDICINAL PLANTS RESEARCH CENTRE 

ESKISEHIR 

TURKEY 

TRAINING COURCE 

IN 

THE UTILIZATION OF MEDICINAL AND AROMATIC 

PLANTS IN THE PHARMACEUTICAL AND RELATED INDUSTRIES 

(TRUMAP) 

May 1988 

Eskisehir, Turkey 

Under the auspices of: 

United Nations Industrial Development Orqanization 
(UNIDO) Industrial Traininq Branch-Department of Industrial 

Operations 
PO.BOX 300 

A-1400 Vienna, Austria 



M.T. 9.15-10.00 

M.T. 10.15-11.00 

- 44 -

Analytical Techniques 

Pharmacopeial Methods-Examples. Demonstrations 

- Identification reactions 

- Limit test 
- Thin-layer chromatography 

- UV and IR spectroscopy 

- Optical rotation 

- Refractive index 

- Essential oil determination 

Analytical Techniques 
Pharmacopeial Methods-Examples. Demonstrations 

- Chromatogr~~hic techniques "(other than Thin-

layer chromatography) 

Limitations and advantages 

M.B.N.11.15-12.oo Pilot Plant Operations 

14.00 

M.K. 10.15-11.00 

H.B. 11.15-12.00 

M.T. 9.15-10.00 

Theory and practice of essential oil distillatior 

Practical sessions 
Group B: Pilot Plant Groups A and C: Analytical 

LaboratoriE 

Pilot Plant Operations 

Scaling up 

University of Anatolia Medicinal Plant Research 

Cent~e 

Analytical Techniques 

Application of spectrophotometric methods 



14.00 

J.K. 9.15-10.00 

J.K. 11.15-12.00 

J.K. 14.00 

N.B. 9.15-10.00 

R.O.B. 10.15-12.00 

14.00 

E.S. 9.15-10.00 

- 45 -

Practical Sessions 

Group C: Pilot Plant Groups A and B: Analy­

tical Laboratories 

Analytical Problems concerning Essential Oils 

- Selection of appropriste analytical method 

- Total analysis 
- Hydrocarbon-fraction analysis 

Oxygenated-fraction analysis 
- Reqcirements of Industries utilizing essen­

tial oils 
- Evaluation of analytical results 

- Analysis of mixed products 

Pilot Plant Observation 

Practical Sessions 

Group A: Pilot Plant Group B and C: Analy­

tical Laboratories 

From Plant Materiel to Product II. 
Important plant materials in current use: 

- Plant material as such 
- Extracted natural products 
- Natural products for hemisynthesis 

Essential Oils 

Practical Sessions 
Group B: Pilot Plant Groups A and C: Analy­

tical Laboratories 

Essential Oil Plants in Turkey 



N.B. 10.15-11.00 

R.O.B. 11.15-12.00 

14.00 

E.G. 9.15-11.00 

--
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Post-harvest Treatment of Plant Material I. 
Collection methods: 

Wild 

Cultivated 

Cleaning 

Drying 

Deterioration 
Enzymatic 

Chemical 
Biological 

Post-harvest Treatment of Plant Material II. 

Essential Oils 

Practical Sessions 
Group A and B: Analytical Laboratories 

Group C: Pilot Plant 

Formulation of Products for Industry and Con­

sumer. 
Pharmaceutical Industry 

Cosmetic Industry 

Natural products as active ingredients or 

as formulating aids. 

Special equipment for drug formulation 

Requirements for natural products used in 

drug formulation 

Encapsulation process 
Natural products in cosmetics 
Natural products as stabilizers for formula 

ted drugs 

Spices. 



J.K. - N.B. 11.15-12.00 

14.00 

--
- 47 -

Eccnomic Aspects of plant products 

Areas of application 

Economic viability 

Market research: 

local 

reqional 

foreign 

Quality control implications 

Manaqement of R+D 

Natural molecules as templates 

Summinq-up 

Round-table Discussions 

Additional Practical Sessions 




