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ABSTRACT
Title of Lhe project: Strengthening the Essential 0ijl
Industry in Korea
Number of the project: DP/DRK/83/001/A/01/37
Nunber of the wmission: DP/DRK/85/001/11-52

Descriplion of job mission: Analylical chemist

fhc UNIDO consultanl fulfilled his Lask at Lhe Pyongyang
tssential 0il Research Centrc (PEORC), during his mission, in
Junec 1991.

The special tasks were,

- Lo instell the laboralory equipment, deliverd fFrom Gerwany, in
accordance with the contract of acd-ayro consult, Dresdcen;

- to pul the laboralory cquipment inlo operation and to train
the PEORC leboratory staff in operaling it;

- Lo discuss Lhe organization of the laboratory work and Lhe ana-
lytical methods (ordering solvenls, glass ware, yases, and ser-
vices);

- to discuss the research program for esscntial oils oblained by

n-hexane cxtraction.




I. INTRODUCTION

inis rcporl is given by Or. Thomann, hecad of tihe food tech-
nology department at the Institute for Cerecal Processing, in

15U5 Berghol z-Rehbricke, Germany. Special objecls of his depart-
ment are essential oils, their production, quality control, and

markcting.

The report yives a survey on the activities which were done at
i.£.0.R.C.

- to install the lavboratory equipment,

- to train the laboratory staff,

- to prepare the field purchasc order (solvents, glass ware),
- to inspccl the extraction unit in the fields,

- to organize some further activities for marketing.

ihe mission in Pyongyany slarted on June 8, 1991, and was finish-
ed on July 2, 1991, followed by debricfing stop in Vienna.

ALl thc objectives planned in the analytical field were atlain-
ed and connecled with technological, commecrcial, and scientific
questions which have Lo Le solvcd by the P.C.O.R.C. staff, in

future.

'he mission was cumbined with the mission of &ir. Langner, CTA,

for Lhe instailation of bLench scalc cquipment, at P.E.O.R.C.

i1. IECHNICAL REPORT

A. Laboratory situation

as described in Lhe reporl of L. llylands (1987), Lhe level of
laboratory equipment docs not meet wilh the requirenents, ot
presenl. The few exisling yloss ware is available only in singlc
items. The use for different samples is connected with lony wail-
1ny periods duc Lo clcaning. Instruwcnts and devices for quanti-
tative and qualilalive analyses did not exist, with Lhe exceplion

o an antiqualed gas chromalograph (CSFiv = poacked columns).




The availablc solvents and chemicals do not suffice to clean the
ylass warc and instruments uscd or Lo produce Lhe required solutions
and standard mixtures for the adjustment of the instruments and to

cvaluate the cssential oils produccd.

The supply of mcdia (cooling water, cleclricity, highly cleancd

gascs) is irregular and difficull.

The installation of media (especially of electricity) is hazardous

Lc the necalth of the operators and the function of the equipment.

The laboratory is staffed with five members. The conversation 1n
english was possible with Lhree of them. They have good knowledgce
in chemical and analytical problems and arc very inlerestcd in ex-
tending their knowledge. (Parlicipotion in a TLC Lraininyg coursc,
in China, in 1989.)

Aall the instrumenls have been adjusted or tcsted. Operaling instruc-
tions (check-=lists) fFor all new instrumcnls have becen cstablished

together with Lhe laboratory staff.

Due Lo the missing appropriate standard subslances/mixturces and

glass warc for Lbeir preparation, simplificd tests had to be per-

formed.

atfter the realizotion of the ficld purchasc orders for solvents
(Annex 1V), ylass ware/standard substances, and misccllancous, Lhe
lavoratory staff immecdiately will be able to proclice all thesc we-
Lhods.

ror TLC, Lhe drying oven and desiccalors have nol been available
in Lhe required size (20x20 cm plates) so Lhal il was neccssary
Lo improvisc by a hand-madce drying oven and devceloprienl chambers
filled wilh drying agents. The gas chromalograph was operated at
110 V/60 1z, The standard clectricily vollage in Lhe laboratory is
200 Lo 230 V. A Lransformer wilh limiled performonce hod Lo be

uscd (warning!).

fhe gases Lo be used (nitrogen, hydrogen) should be pure
(99.995 %) bul o qualily certificale was nol available, The capacily
of VARIAN-GC installed gas fillers is limited, o morce frequent re-

placement has Lo be- token into account..
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It would be uscful to connect the gas chromatoyraph with one of the
personal computers at P.E.O.R.C. The dclails should be discusscd with
the regional service office of VARIAN, in Hony Kong.

v. New laboratory cquipuwent

According Lo Lhe contract wilh agro-consult, Uresden, the laborat-
ory cquipment was installed, at the P.€.0.R.C. leboratory. Any
tronsport damaye or defect of singlc items was recorded in a proto-
col. The supplicr was infermed correspondingly. He will scnd substi-
tutes, as soon as possible. Thanks Lo the rclatively unimporlant
tunction of the damaged parts, Lhe laboratory aclivities/performance

as a whole was not affccled scverely.
ihe new instaliation consisls of,

- top load balance (Annex VI, fig. 1)
- precision balance (Annex VI, fig. 1)
- thin layer chromatography cquipment (Annex VI, fig. 2)
. automatic and manual coater
. development chambers (diffcrent sizes)
. glass platcs
. UV chamber
. different tools and reagent fceceder
- automalic polarimecter wilh micro tubes (Annex VI, fig. 3)
- AbLe refractometer (Annex VI, fig. 4)
- rolational vacuum evaporator (Annex VI, Tig. 5)
- gas chromatograph (VARIAN 3400)
. wilh split/splitless injcctor
. dgiffercent packed and capillary columns
. FIUD and TCU as dctectors

C. Lssential oils and Lheir processing

The managemenl of P.L.0.R.C. organized a Lrip Lo the cxlraction unit
tor rosa rugosa, al Chony Pyony. ¥ild rojga rugosa plants and flovcers
could be inspected. The area ncar Chonyg Pyony which is designated

tor harvesl has an acrcage of aboul 100 ha.




A further area of about 2000 ha is said to exisl near the Chinecse/
norcan border. In the area near Chong Pyong, 400 workers can be
employed for harvesting. Every one of them will collect daily

5 to 10 kgs of flowers. 1500 tons of rosa rugoso flowers will Le
collected and extracted annually.

ine tlowers (Annex VII, fig. 1 and 2) are ‘picked in .he morning.
The extraction with n-hexane was performed in onc of Lhe five cx-
tractors (240 1, cach)(Annex VII, fig. 3, 4, 5, and 6). The flower/
solvent relation is 1 : 3. The extraction time for the first step is
1 hour. dosl of Lhc essential oil (especially Eugenol) is extracl-
ed. In a second extraction step, the flowers are “washed with fresh

n-hexane,

The nexane has not the required quality (perfume grade). In an ana-
lysis of two samples, perforwcd in Germany in July 1991, conlents

of r-hexane of 25 ¥ and 40 %, respectively, were detecled in the re-
agistilled sample (Annex V). 2000 ky flowers (70 & moisturc) are

yielding 1 kg of “concrete oil".

Ihc five extraction vessels may be used daily up to three tiwmes,
Lhus facilitating Lhe processing of 3 Louns of rosa fiowers.

the extraclion residuc is stcam trcated to oblain the remaining
n-hexane. The extracl is concentrated on a normal-pressure fall-film
cvaporator which is situaled outsidc Lhe extraction building. Water
steam is used as heating medium. The residence time of Lhe extract
In the fall-pipe is 7 scc. at a capacity of about 10 N/ (Annex
VII, fig. 7, &, 9, and 10).

Somctimes, @ stcam-hcated dislillation unil is usecd for solvent

refractionation (Annex VII, rig. 11).

after experimenlal tesbing Lhe bench scale fall-fill vacuun cvajior-
ator, in Pyony Yany (iime of delivery November, 1991), the cequip-
ment in Chony Pyony will be reconstrucled according Lo Lhe possiii-
lities of Korcian enyineering and Lhe dewands of Lheir commercial

partners.




'hc enriched extracts werc subjectcd Lo vacuum rectificalion in a
beneh vacuum evaporator or a laboratory scale evaporator (Annex VII,

fig. 12), in Pyongyang.

The situation of extract processing will be changed drastically

with the new 2cuipment which will be deliverd, in autumn 1991.

A verbal report on the water stcam distillation was given by Mr.
Or. Choi. The technical requirements to this technology are realiz-
able and can be met without any probleas. It is estimated that the
size of Lhe equipment, which exists in the D.P.R.K., will coverr Lhc

demands of Lhe industrial production of diffcrenl Korean plants.

ine following plants for watcr stcam distillation arc planncd,

Acorus calamus L. var. angastatus Berrer

Angelica gigyas Nakai*

- Acorus gramineus solunder

- Agastache rugosa (Fischer ct Mcyer)

- Thymus vulgaris L.

- Angara schnifolia Cugler

- Thuja orientalis L.**

- Leduin palustre L.

- Convallaoria Keiskei Hig.

- Syringia dil«tata Nakai

* 1000 kg cssential oil of the 1950 harvest available
~* 5000 kg csscntial oil of the 1990 norvest available

If the planncd objectives, such as

- bench scale cquipment installalion,

- glass ware,

- solvents vor laboralory and 1000 1 for exlraction tests,
- miscecllancous,

VARIAN scrvice,

arc rcalized by thc management of P.C.0.R.C. and the startcd acti-
vitics for commercializalion of essential oils (LIsl step - walcer
steanm disLillaoles, 2nd step - hexane exlracts) arc conlinued, Lherc

will be gyood chonces for fulfilling Lhe planncd oulpuls,




II1I. RECORMELDAT ONS

A. Tecimical scclion

1. For the conlinuous work of the gas clhiromatograph the acquisition
of four new gas sleel-flasks (2 nilrogen, 2 hydrogen) with preci-

sion manometers 1s recommended to the institute.

2. Sufficient clcctrical connections sould be available Lo tace la-
boratory cquipment in order to mecl wilh the safecly requirencnts

for the operaters and instrunents (sockects with earthing).

3. Water supply should be installed in separatec water traps with

thrcads and belonging counections Lo rubber/plastic Lubes.

4. For strengthening the inlernational connections, conputer sofluare
proyrams should be uscd which will increase the efficicency of

writing letters, offers, requests.

9. It is recomucnded Lo raisc the budgel 1991 by Lhe following po-

sitions,
- 1000 1 hexane (perfumc grade) 1000.- US-5
- stock of solvents (Annex IV) 1000.- US-3
- VARIAN service consullation

in November 1991 1000.- US-§

. Staff seclion

Any participation in the international communication is advisable.

ihis could be done by

- continuation of English language Lraining to Lhe laboratory
staffl,

- subscriplion to scientLific publications (journals, reprints, or
copics),

- parlicipation in inlernational workshops,

- organizing national vorkshops vith universilics, phariao-cntoer-
priscs at P.L.O0.R.C.,

- parlicipaltion in the 1st Vorld-Congress on ticdicinol and Aromal-
ic Plants for Human Welfarce (The ANetherlands, 1992) by presenl-

1ng a poster on P.L.O.R.C. activilics (Annex VIIL),
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intensificotion of the correspondence with essenlial oil process-
ing cnterp~ises, universities, and research centres (contact let-
Lers have been drafted),

issuing publications on results of Libcir own as “short informa-
tions” to intcrnational journals and publication bulletins,

working out a P.E.0.R.C. offer.

C. Coumercial section

Promising prospects on the market are cxpected, first of all, for

the essential oils From

Angelica yigas and

Thuja orienLalis.

Contacts to different irading organizations should be advisavle

for price and quality comparison purposcs.

LBefore of fering the Rosa ruge.a extracts, investigations on
hexane extracts (perfume gradec) for quality delermininy criteria
should be performed (import of 1000 1 pure n-hexane - at a price
of 1000.- US-3).

Ucpending on thc demands on the international market, further
essential oils should be offercd, if the plants arc avaoilable, in

v.P.R.K.

High prices should be arqgucd as follows,
natural, wild growing planls arc uscd;
no usc of plant proteclion subslances (anolytical data);
utilization of pure solvents (?!) or water slcaw;

qualified quality control (when eslablished).
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UNITED NATIONS INDUSTRIAL DEVELCPMENT ORGANIZATION

JOB DESCRIPTI()N
DP/DRK/88/001711- ¢

Post title Amlytical Chemist
Duration 1 month

DCate required Hay or Junc 1991
Duty station Pyongyang

Purpose of project  Utilization of indigenous essential oils to deselop suitable fragrance
materials for local industry and exvort.

Outies The expert will work under the supervision of the National Project
Coordinator and will have particular responsibility for assisting
in the design and fabrication of iwproved distillation and extra-.tion -

equin—.nt for local construction and supervise their initial fabrica- .
tion.

The experr will participate at the preparatory stages for evaluation
of the project and assist in form:lating proposals for a time-framed
workplan of future activities for che project.

The expert will prepare a full rejort on his findings and recommendations

Apolications and communications regarding this Job Description should be sent to:

Project Personnel Recruitment Section, Industrnial Operations Division

s m . e e m e - T o T I R, A sesla
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A chenical design engineer with a thorough grasp of the
up-to-date technology of distillation and extraction of essential
oils who will assist local personnel in the design and
fabrication of improved stills for local construction. The
expert should have recent experlence of field distillation,
preferably in a developing country.

Qualifications

Language English

Background information As part of a new initiative, the Government of DPR Korea has recentliy
established the Pyongyang Essential Oil Research Centre (P.E.O.R.C) to act as a central
body to supervise the production of essential oils and related products, principaliy from
rose, lilac and lily of the valley, to serve a growing domestic market for scented
toiletries as well as export. The Government is receivinz assistance from UNDP through
a UNIDO project designed to facilitate the development of P.E.O.R.C. The project wiil
enhance rural development and provide raw materials for local industry (including that
with high added value such as comestics) in a hitherto somewhat neglected sector cf the
economy .

Ultimately, by producing material for export, will contribute to foreign exchange
earnings.




Annex II: List of partners

M. Dr. Choi Duny Guang dircctor of P.E.O0.R.C.
wr. Dr. Li Myony llo assistanl director

Miss Hong Dong Suk laboratory staff

miss Kang Gum Suk laboratory staff

sir. Dr. Kim Dyony Chol technologyist

mMr. Liun Si Sony interpreter

Mr. Dr. Karcher U.N.D.P. represcntative
ars, Williams U.N.D.P. assistantl representative
r. Li U.N.D.P. senior officer
miss Ricger U.N.D.P. junior officer
Addresses: Pyongyanyg Cssential Oils

ikesearch Cenlre,
Bucksu, Daedonggany,

onnqyanq

D.P.R. of Korca

L.N.D.P.
P.0. box 27
Pyonqxanq

D.P.R. of Korca




Anncx III: List of recommended cquipment for 1992 fF.

- water thermostales

- precision manometers

- drying ovens (for TLC)

- semiautomated burcttes

- apparatus for csscntial oil determinalion (Clevenger)

- store flasks (glass and aluminium)

- collectors for used solvenls, scalcd for solvent recycling and
water protection

- rubber and plastic tubes

- opparatus for distilled or decionized water

- clecctrical cxtension flex

- watertraops with thread

- desk exhausters (toxic gascs)

- eye glasses (window glass)

- refrigerator for saaples and standards

- fasteninyg for steel flasks

- transformer 110 V

- compressor for low oil air (gas chromatography)

- gas filters/absorbers (gas chroratography)

- VARIAN service (check/consultation/PC adaption)




Annex IV: List of solvents
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solvents, analytical grade Variant 1 Varioant 11
1 or kg 1 or Yy
n-hexane 15 25
n-heptane 1 A
n-octane 1 2
mcthanol S 10
elhanol 10 20
n-butarnol 1 5
i-butanol 1 5
u-propanol 1 2
benzene 10 15
toluenc 1 5
acetone 5 15
cyclohexanc 1 2
dielhyl elher 5 10
acctic acic¢ (yglac.) 1 z
ethyl butyl cther 1 5
ethyl acetaulc 5 10
petroleum ether 10

chloroform
tetrachloromelhanc
methylene chloride
1,4 dioxan
tetrahydrofuran
trichloroethylcene
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Annex Vi: The new equipment

Figure 1: The top load balance (lefr) and the precision balance (right)

Figure 2: The TLC equipment. The 'V chamber (in operation) and four
developing chambers.




Annex V1

Figure 3: The automatic polarimerer 'POLAMAT A"

Figure 4: The Abbe-refractometer
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Annex VI

vacuum evaporator.

The rotarional
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Annex VII: The oil processing equipment

Figures | and 2: The rosa rugosa flowers.




Annex VII

Figure 3: One or the extracrion
Vessels

Figure 4: Director Choi presents
the mobilirv ot the vesse!




Annex VII

Figure 5: The extraction Vessel,
filled with rose flowers and
n-hexane (1:3)

Figure 6: Four of rthe five extraction
vessels (two of them filled)




Annex V11

Figure 7: The fall-film evaporator.
The extract 1s pressed into the
storage contalner (A) by pressure.

Figure 8: The fall-film
evaporator and the condenser
for the solvent (left).

- U WU > MO 4.
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Annex VII

Figure 9: The evaporation speed is observed at the window between fail-
pipe and the collector (decwn)

Figure 10: The enriched extract can
be taken at the bottom of the collector,




Annex V11

Figure 11:

Rt o1 WPYa

. _— v 4
- - (ST Sy N,

The fifth extractor, prepared for evaporating the
residue of solvent from the extracted rosa flowers
(lefr), the cooler (middle), and a distillation unit (right)

Figure 12: The laboratorv scale
fall-film evaporator.
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Request for Information
| am interested in receiving the 2nd circular of the
First Wor.J Congress on Medicinal and Aromatic Plants for Human Wellare
20 -7 v, 1992, Maastricht, Netherlands
First World Congress
Family name:
on
First name : . . .
s o Medicinal and Aromatic Plants

Member of ISHS 0 a fOl'

FIP a a

UPHAR O 0 Human Welfare

_LZ_

Address:

. IUBS

k-
3
_gv« - ;
Phene . . e . R ' ' W »
. y <
o~
Fax : : . . . E
Telex . . . o o @
1 intend to present
yes no title
a paper 0 Q
a poster O ]
1992
20-24 July

Maastricht, Netherlands

European Community



Fowe...ng viguMiZanoas
> k-3

International Society for Horticultural Science - ISHS
International Union of Biological Sciences ~ tUBS
International Unmon of Pharmacology - IUPHAR
Feaération Internationale Pharmaceutique - FIP

sponsored by

United Nations Indusirial Development Organization - UNIDO
Un:ited Nations Educational, Scientfic and Cultural Organization - UNE3SCO
Food and Agricuttural Organization - FAO
Commission of the European Community - CEC

Centre Internationat ce Hautes Etudes Agronomiques Méditerranéennes — CIHEAM
and
vorld Health Organization - WHO

invite you, scientists, technicians and managers engaged in reseacch, teaching, public and
private service, production, transformation and consumption to meet in the first

WORLD CONGRESS ON MEDICINAL AND
AROMATIC PLANTS FOR HUMAN WELFARE
- WOCMAP -

20-24 July, 1992

Siant originated products are becoming ever more popular these days. A 'Green Wave' 1s
criving people of many industrialized countries to ‘return to nature’. In developing countries
traditonal medicine reflects their therapeutical qualities.

The Medicinal and Aromatic Plants Section of ISHS would like 1o accumulate data on the
sselulness of these plants. The 500-year anmversary of Columbus' arrnival in America is a
:mely occasion to evaluate the plant resources of the Western Hemisphere. Only 109 of
altflowering species have been examined so far in this respect. Loss by extinction is threaten-
ng.

WOCMAP will outline aspects of:
~ raw materials

- geneuc improvement

- agro-systems

~ environmemal conditions

- processing

- Quality control

- energy.

Other topics of interest are:

- product innovation

- pharmaceutical and pharmacological aspects of plants
- international projects and networks

- commercial aspects, marketing

- trace and product regutations

- preservation of natural resources

- qualty of Iife, lood. healthcare

The demand for pharmaceuticals, cosmetics and flavours derived from the plant resources
is estimated a1 30 billion US Dollars, materials used by healers are not included.

All colleagues dealing with the cultivation, breeding, processing, marketing and socia! im-
pact of these plants are invited 1o the WOCMAP meeting in Maastricht, Netherlands, in July
20-24 1992, where sxchanges and contacts among researchers, producers, users and con-

sumers can be made.
Scientific Committee

Chairmen - Prof. Franz Austria
Dr. Craker USA

Members - Prof Adjahnchoun France
Prof. Berndth Hungary
Dr, Cassini France
Prot, Celaveau France

Mr. C. Economakis

Greece

Prof. Fritz Germany F.R.
Dr. Gotlieb Brazit

Dr. R. Hardman UK,

Prof. Palevitch Israet

Prol. Shzbana Egypt

Protf. P. Tetényi Hungary

International Organizing Cemmittec

]
[
[«

Dr. T. Younés Executive-Secretary  1UBS, France !

I H.H. van der Borg Secretary General ISHS, Netherlands

Prof. Portas Director INIA ISHS, Portugal

Dr. D Steinbach Congress Coordinator  FIP, Germany, F.R,

Or. F. Rossetto Project Manager CEC. Belgium

Or. H. Heltmann University Bonn GA, Germany, FR.

Prof. P. Lechat
Mile. Roupakia

ade and Technical Exhibition

University Paris
Administrator

IUPHAR, France
CIHEAM, France

The Congress Center ot MECC (Maastricht Exposition and Congress Center) offers excellent
possibilities for expositions next 1o the main conference hall and 1o the restaurant.

Hote!l accommodation

Accommodation in ditferent price lavels is available in Miaasiricht, Aachen and Lidge.

Correspondence should be addressed to:

IUBS - 51 Boulevard de Monimorency, 75016 Paris, France

ISHS - Englaan 1, 6703 ET Wageningen, Netherlands

or the Local Organizing Committee - ISHS
Englaan 1
6703 ET WAGENINGEN
Netherlands. |
Phone: (0)8370 - 21747 |
Fax :(0)8370 - 21586
Telex : 45760 ISHS-NL



Backstopving Officer's Technical Comments on
Technical Report by Dr. Raloh Thomann
DP/DRK/88/001/11-52

The report describes the present status of the activities at the
Pyongyang Essential 0il Research Centre (PEORC) and the recommendations for
developm. nt of processing and the achievement of objectives. The installation
of equipment have been described together with photographs of the available
equipment for processing. The training in the use of gas chromatograph for
quality control and analysis has to be extended further in order to achieve
the objectives as envisaged. The duties of evaluation and formulating
proposals for future activities as given in the job description have been

carried out.






