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i\USTIMCT 

Strengthenin!J the Essential Oil 

lndus try i 11 l~orca 

UP/URK/So/001/A/01/37 

0 P /0 l\K/8~/001/11-52 

Description of job mission: Analytical chemist 

lhe UNIIJO consullm1L fulfillcu his l.;1sk al the ryonu}t111~ 

Essential Oil r~escarch Centre (PEOHC}, durin~ his mission, in 

June 1991. 

The special tasks were, 

Lo instcll the laboratory equipment, llclivcrd fror11 Ger1:1m1y, i11 

accorduncc with the contract of ucd-agro consult, Dresden; 

- to put the lalJor<itory cquii1111c11l into operation amJ tu train 

the PEOHC l i!lloratory staff in opcralin!J it; 

- Lo discuss the org<mizulion of the 1 <1lJoralory work and Lile <ma-

1 ylical methous (ordering solvents, !Jluss "'arc, yascs, and ser­

vices); 

- lo discuss the research pro!Jram for essential oi Is ol.Jt<1i11cd hy 

n-hexa11c cxlructio11. 
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I. INTIWUULT ION 

lllis reporL is !JiVP.n by Or. Thomann, head of t:1e foou tech-

nology department at the Inslitutc for Cereal Processing, in 

1t>u5 Der~hol z-r~ehl>ruckc, Germany. s1,cci al ol.J jcc Ls of his tlcpar L­

men tore essentiol oils, their production, quality control, ancJ 

marketi n!J. 

The report !Jives a survey on the activities which 1~ere llone at 

1".t.O.ILC. 

- to install the lal.Jorntory cc1uipmenl, 

- to train t.hc 1 ol>oratory staff, 

- to prep ore the field purchase or<.lcr (sol vents, !Jl ass \Hire), 

- to inspect the cxtroclion unit in the fields, 

- to organize some furLl1er activities for mnrketi119. 

Ille mission in Pyonuynny sLarLecJ on June 8, 1991, and 11·<1s fi11islt­

ccJ on July 2, 19!.ll, followed by delJriefin:J stop i11 Vienna. 

All the ot>jeclives pl<mnccJ in the C.111Ulyt.icol ficlll \\ere .:illni11-

cd a11cJ con11eclccJ 1\i th technolo!Jical. co1111i1ercial, ancJ sci en ti fie 

questions 1.hich huve lo I.Jc solved l.Jy I.he P.[.0.1!.C. sloff, in 

future. 

11lc raissio11 r.ns co:.1L>inecJ with t.hc mis::;io11 of ~.:r. La11u11cr, CTA, 

for the installation of bench scale equipmenL, at P.E.O.R.C . 

.i. i. I tell~HCJ\L l!E r'Ol!T 

l\. Laboratory !iilui.llio11 

l\S uescril.Jcu i11 L11c 1·cporL of r.;r. llyla11us (l~H.;7), Lile level of 

lal..Joratory equipment clocs not meet 1dll1 ll•e rcquirc1ac11t.s, at 

prescnl. T!1c fer. cxi~Li11~ ulass ware i:; <1vailai'1e 0111) i11 sin~;lc 
items. The use for lliffcrc11t samples is co11ncclcd 1·.itlt lon!J \\aiL-

111u perio1ls cJ11c Lo clci.111i11!J. l11~lr111.1c11ls .::;11d ucvic'.:s fur qurn1Li­

laLivc mul qualiLaLivc analyses cJill not cxi:;L, \dlh Lile cxccplior1 

or nn ur1Liq11&.JLcll ~1<J;; chro111;1l.o~ruph (csri.: - paclo.cll colu11111~;). 
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The uvailal.Jlc solvents anti chemicals llo not suffice Lo clean the 

!:Jlass ware und instruments uscc.J or Lo pro<.Ju•::c Lile rcquire<.J solulions 

and standar<.J mixtures for the adjustment or the instruments and to 

~valuate th.c essential oils proc.Jucec.J. 

The supply of media (cooling water, electricity, hiuhly cleaned 

~ascs) is irrcuular ond <.JifficulL. 

The installation of media (especially of electricity) is hazur<.Jous 

Lt.; t,hc 11cal th of the operators and Lhc func Li on of Lile cq11 i pm en L. 

The l al.JoraLory is s taffcd with five 1i1c1auers. The conversati 011 in 

tn!Jlish wns possible with three of them. They have goo<.J knowledge 

in chemical and analytical rroblems mid arc very inlcrcslcc.J in ex­

tending their knowledge. (Participatio11 in a TLC lrainiriu course, 

in China, i11 1989.) 

All the instru:ncnLs have been adjusted or tested. Operating instruc­

lions (check-I is ls) for all nc\r instrumenLs twvc l.Jecn eslal.Jl ished 

Loucther with Lile lal.Joratory staff. 

Uuc lo the miss i nu appropr i ale s tum.lard sul>s lances/mi xl.urcs and 

glass wore for Ui,cir preparation, simplified test.s h.J<.J lo uc per­

formed. 

M'ter the realization of the field purchase orders fur :.olvcrils 

(Annex IV), ~lass u·arc/s tm1<.JarcJ sul>::; lances, mu..I mi sccl 1 ancous, Lhe 

lafJornLory sl<1ff in11ilcdialcly \rill he aulc lo pracLicc all lhc5c mc­

LhocJs. 

ror TLC, Lhe clry i nu oven ulll.I cJcsi ccalur·t; llnvc 110L lJcen :.ivai l <1lll e 

i 11 Lile rcqui recJ si zc (20 x 20 cm pl ales) so Lhal. i l wus 11cccssary 

Lo improvise lly <1 hand-made dryi11!J oven nm.I llcvclup1;1C:11L cl.amlil!rs 

~illcd wi Lh dryi11~ agents. The ua~ clll"Olllt.1Loqrapll \~"LIS opcr0Lc1.I ill 

11U V/GO llz. The standard clccLriciLy vol La~~: i11 Lile lal1orntor·) is 

~00 lo 230 V. A lru11sformcr wi Lit l imi Lc<I pcrforma11cc hall Lo l11; 

11 s c cl l " a r 11 i " !J ! ) . 

fhe ~Jnscs Lo L>c used (rti lroge11, hydro!1c11) shoul cl he pure 

\~~J.!195 ~b) hul iJ quulily cerLific<1l.c \\ilS 1101. ;1v;iilablc. Jhc capacil.y 

of VAJ~ IAN-c;c i 11s lull eel !J as f i l Lers is I i 111 i l c1l, ii 111or·c fn:q11c11 t r·c-

pl 11c;cmc11L has l.o he· Lal..c11 i11Lo ;1cco1111I.. 
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It \rnuld be useful to co11nect the gas chromatoyraph with one of the 

perso11al computers ot P.E.O.rLC. The llclails shoulll l>e cJiscussell with 

the regional scrv_ice office or VARIAN, in Uony Kong. 

u. Ner; lal>oraLory equipment 

Accordin!J Lo Lhc contract wi lh agro-consul t, Uresl.icn, the 1 al.Jorat­

ory equipment was installell, ut the P.E.O.R.C. ll!IJoratory. Any 

trunsporl damage or llefect of sinyl e items \ms recorded in a proto­

col. The supplier was informcll corresponcJinuly. lie will send substi­

tutes, as soon ;;is possible. Thanks Lo tile relatively unimporLa11L 

runction of the dor.1agcd parts, the 1 ntioratory aclivi lies/perforir.~mce 

us a whole was not affected severely. 

111e nc'' instaliation consists or, 

- top load l>alunce (Annex VI, rig. 1) 

- precision balance (Annex VI, fiy. 1) 

- Lhin layer chromatoyraphy equipme11t (Annex VI, fi9. 2) 

. nutor.ialic mal manual COitter 

. llcvelopment chambers (different sizes) 

. gl o;;;s pl ates 

• UV chamber 

. cJi ffcrcnl tools and reagent feeder 

- automatic polarimeter \dlli micro tulles (Annex VI, rig. 3) 

- Al.Jue rcfractoneter (Annex VI, fiu. 4) 

- roLaLionul vacuum evaporator (Annex \'I, rig. 5) 

- uas chromaLo~rapl1 (\'ACU·\~~ 3~00) 

. wiLh split/split.less injector 

• cJifferc11t pach.ell a11cJ capillary columns 

. FIU and TCU as dct<:clors 

~- lssc11lial oils •111d L11cir· 1woccssinu 

The manaucmcnl of P.E.O.ILC. orga11iLcli a trip Lo the ext.raclio11 unit 

tor rosa ruuos<1, at Chun!i Pyo11u. :~ i I ti ro:J'l ru~1osn pl mils nnll fl cmcrs 

could lie i11spcc;tcll. The arc<1 11car Cllon~J Pyonu which is llcsignalcll 

ror harvc:>L hos ;m ncrcau<: of a!Jo11t. HJO 11.:i. 
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A further areu of atlout 2000 ha is sail.I to cxisl near the Chinese/ 

r..orcan IJorcJcr. In the area near Clwnu Pyun~, 400 workers can IJc 

employed for harvesting. Every one of them will collect llaily 

5 to 10 kys of flowers. 1500 tons of rosu ru~osa flo,\·crs will lie 

collected and extracted annually. 

lhc flowers (Annex VII, fiu. 1 and 2) are 'picked in ,.he morning. 

The extraction with n-hexane was perfurmetl in one of Lile five ex­

tractors (240 1, each)(Anncx VII, fiu. 3, 4, 5, u11ll 6). The flo"cr/ 

solvent relatio11 is 1 : 3. The extractio11 timr: for Lile firsl slcp is 

1 llour. Alosl or the e~sential oil (cspecinlly Euucnol) is cxtract­

etl. In a second extraction step, the flowers are "washed· with fresh 

11-hexane. 

The nexane has not the required quality (perfume !.Jradc). In an ana-

1 ysis of two samµles, performed in Germany in July 1991, conLcnLs 

of r.-hexane of 25 % and 40 X. respccti vcl y, were dctcc led in the re­

oi sti 11 cd sam11Ic (Annex V). 2000 k~ flo,tcrs (70 ~~moisture) are 

yieltling 1 k9 or "concrete oi I·. 

lhe five extraction vessels may !Jc uscl.I uaily up to three times, 

thus facilitati11y the proccssinu of 3 Lons of rosa flowers. 

11lc extracLio11 residue is steam treatcll lo olJLain Lile rcmuiniriu 

11-hexane. The extract is concentraletJ 011 a normal -pressure ful 1-f i 1 m 

evaporator which is situalcll outside the cxLr<H:tio11 i>uill.linu. \\ulcr 

steam is used us heating medium. The residence Lir11e of L11e extr<1c:l 

in the fall-pipe is 7 sec. al a capncily of alHHIL 10 1-..u/11 (Arincx 

v I I I fig. 7 I g, 9 I illl d 10) • 

~omclimes, a steam-heated <lislillation unit is usccJ fur solvent 

rcfraclio11ulio11 (Annex '.'II, fi!.j. 11). 

"'rtcr expcrimc11LL1l tc:slinu Lil<: hc11cll sc1de full-fill vac11111;1 e\.apu1·­

alor, i11 l'yo11u Ya11u (lime of liclivcry NuvcmiH.:r, l~~H), Liu: eq11ip-

1ae11t in Chonu Pyo11u will he reconsLrucl.ecl acco1·cii11~i l.u Lill: possii>i-

1 i ti cs of Korc11n Crl!.J i ncer i "!..I mid the <Jc1.11,r1<ls of Lile i r com111c1·c i u I 

partners. 
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1he enrichcc.J extracts were sulJjectcc.J Lo vacuum rectificalio11 in a 

bench vacuum evaporator or a lalloralory scale evaporator (An11ex VII, 

fig. 12), in Pyon!]yung. 

The situ a ti on of extract processing wi 11 tlc changed drasli call y 

"ith the new .!quiµmcnt which will uc <lcliverc.J, i11 autum11 1991. 

A verlJul report on the water steam distillation was uiven IJy i\lr. 

IJr. Choi. The technical requirements to this technology arc realiz­

able and can IJc met \Yithout any prolJlcms. It is estimatel.I that the 

size of the equipr.1cnt, \':llich exists in tile O.P.1\.1~., will cover Lile 

l.lcmands of Lile i nllus trial production of di ff er en L Korca11 pl an ts. 

lhe followin!:J plants for water stcrnn llistillatio11 arc plunncd, 

- Acorus calamus L. var. angastatus Ocrrer 

- Anyclica giuas Nakai* 

- Acorus 9rnmi11eus solundcr 

- Agostache rugosa (Fischer ct Meyer) 

- Thymus vulgaris L. 

- Angurn schnifolia Euglcr 

- Thujo oricntalis L.** 

- Lcdum palustre L. 
- Convallaria iZeiskei r\li!.J. 

- Syringia dil•.t.ata Nakai 

* 1000 kg cssenli al oil of the 1990 hnrvcs t avu i 1 al>l e 

..... -5000 kg essential oil of the 1990 ilarvcsL availulllc 

If the plani1cd objectives, such as 

- ucncll sculc cc;uipr.1ent insLallaLio11, 

- !JI ass ware, 

-· sol vents i·or l a:10rnLory ancl 1000 1 for extraction Les ls, 

- mi sccl 1 a1ll!O'JS, 

- v Ar\ I Ail\ s er vi c ~, 

arc realized hy the mauaucmcrit of f'.[.0.ILC. und the started acti­

v1t.ics for cow.ll:rcializalio11 of essential oils (l~;L step - r;alcr 

sLcma llislillalcs, 2nd slcp - hexane cxt.racLs) arc co11Li11uell, Lhcrc 

,~ i 11 l> c ~oou c hanccs for ful f i 11 i "~J Lile pl a1111ccl ou Lpu Ls. 



- 9 -

III. 1~Ecma.;Er~UAT or..;s 

;\. Tecimical section 

1. For the continuous ,,·ork of the !JdS cllrOG1<.1tograph the LJcquisi ti on 

of four new !JDS slccl-flasks (2 nilrouc11, Z hydrogen) with preci­

sion manOfTlcters is recommended lo Lite inslitule. 

;;..:. !::iufficic11t electrical connections s'1ould IJe avaPuiJlc lo t:ie li1-

boralory equipment in order tu meet wilh the s<.1fely requirc;;ac11Ls 

ror the operators auLI instrui.ients (soclcts r:i th cnrthinu). 

3. \tater supply should be installcu in scµarate \tater traps with 

tllreads and ilelongin!.J co11ncctio11s Lo ruiJIJer/plastic Lulles. 

4. For s tr enuthcni ng the in Lerna ti on al connec ti 011s, coi.1pu ler sof Lr.urc 

pro!.Jrums should be used which will i11crensc the efficiency or 
writin!.J letters, offers, request~. 

::>. lt is recom1:1cndcd Lo raise the buc.J~eL 1991 by Lile follo\dng po­

sitions, 

- 1000 1 hexane (perfume grade) 

- stock of solvent~ (Annex IV) 

- VARIAN service consultation 

in Novcraber 1991 

u. !::itnff sec Li on 

1000.- US-~ 

1000.- US-$ 

1000.- US-~ 

Any participation in the intcrnntionnl co1nmunicatiu11 is acivis.:iiJlc. 

iliis could ilc done hy 

- co11tinuation of E1t!.Jl h;h 1 anuuauc lrilini11u to Lhc 1 n:H>rolory 

staff, 

- suhscriplio11 lo scic11Liric puulicillio11s (journals, rqwi11Ls, 01· 

copies), 

participation in i11Lcr11;:1Lional norkslwpi;, 

- orumli.d11!.J nalio11al \.orh.sllops r.ill1 univcrsilic!;, pl1<ir;,1a-c11l1:1·­

priscs at f'.[.0.R.C., 

- parl.icip<1Lio11 i11 Lile l:;L \'iorlcl-Con~Jrcss 011 ~.iccJici11;Jl <1111! .\1·0,;1;11.­

ic Plunls for !luma11 li'clfarc (The rwthcrla11cJs, l~q:!) l>y fH'l::;1~11l.­

ln!.J a poster 011 P.l.O.i\.C. acliviLic;s (1\1111cx \'Ill), 
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- intensific.ition of the correspondence with csse11Lial oil process­

ing cntcrp""iscs, universities, anc.J research ce1!trcs (cont.act lct­

Lers have l>een draftee.I), 

- issuing put.JI icolions on results of li1eir O\rn ns ·short informa­

tions· to international journals and pul>lication l>ulletins, 

- workinu oul a P.E.O.R.C. offer. 

C. Cowmcrcial section 

- l'romisinu pro5pects on the 1.rnr~et arc expected, first of all, for 

the essential oils fro;n 

Angeli ca !..Ii gas am.I 

Thuja oricnLalis. 

t.;ontacts to different i:.radin!J or9anizatio11s should lJc <H.Jvisaillc 

for price and quDlity compariso11 purposes. 

- Ueforc of fer i nu the r~osa rugc.. ~ .J ex Lr acts, i 11vcs Liu ati ons 011 

hexane extracts (perfume grac.le) for quality deter1aininu criteriu 

::;t1ould be pcrforrncc.I (i1i1port of 1000 1 pure n-hexane - ul u price 

of 1000.- US-~). 

- ucpcndinu on the dcma11c.ls 011 the i11tcrnational morkeL, further 

essential oils should IJc offercc.I, if the plDnts ore availulJlc, in 

u • p. l! • K • 

- lliUh prices slloul<.1 IJc ar!Jucll as follcms, 

natural, ldlc.J uror:inu pluilLS c:trc u:;cd; 

no use of pl<.mt µrotcction su1JsLa11ccs (unalytical ll.:iL1); 

utilization of pure solvents(?!) or wntcr slca111; 

qualified quality control (whc11 c~lal>lisllcd). 



Post title 

Duty station 

- 11 -

Annex I 
KDJerbeck/deon 

• t;::'lllTED ::'llATIONS INOl:STRIAL OEYEL~P~ENT ORGANIZATIQ:.i 

.Am.I:Ytical Chui.st 

1 month 

Hay or ·June 1991 

Pyongyang 

JOB OESCRIPTt0N 

DP/DRK/88/001!11·j2 

Purpose of project Utilization of indigenous essential oils to deJelop suitable fragrance 
materials for local industry an<l ex?ort. 

Ou tin The expert will work under the sup~rv1s1on of the National Project 
Coordinator and will have particul~r responsibility for ass~sting 
in the design and fabrication of i~proved distillation and extra·.tion 
equin~~nt for local construction and supervise their initial fabrica­
tion. 

The expert will participate at the preparatory stages for evaluation 
of the project and assist in form1.'lating proposals for a time-framed 
workplan of fu~ure activities for (he project. 

The expert will prepare a full rei-~rt on his findin~s and reconunendations 

Aopl1cat•ons •nd communiuuons rtqard1"9 this Job OfiC:ript1on should be sent to; 

PTo1ect P1nonntl Recru11mrnt Stct1on. lndustrtal Operations Division 
- - - - - - - ... ...-"'A 4 •• - - - " .... : .. 

.... I .. 
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A che~ical design engineer with a thorough grasp of the 
up-to-date technology of distillation and ~xtraction o! essential 
oils who will assist local personnel in the design and 
fabrication of improved stills for local construction. The 
expert should have recent experience of field distillation, 
preferably in a developing country. 

English 

Backgroundinformation As part of a new initiative, the Government of DPR Korea has recentl: 
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, p~incipally froc. 
rose, lilac anrl lily of the valley, to serve a growing domestic market for scented 
toiletries as well as export. The Government is receivit·~ assistance from UNDP thro~~h 
a UNIDO vroject designed to facilitate the development of P.LO.R.C- 1hc project wi i.1 
enhance rural development and provide raw materials for local industry (including that 
with high added value such as comestics) in a hitherto some~hat neglected sector cf the 

economy. 
Ultimately, by producing material for export, will contribute tc foreign exchange 

earnings. 



,\nnex II: list of partners 

'-:r. Ur. Choi Du nu Gu ang 

i\1r. Or. Li ~lyonu llo 

'-ii ss Uong Dong Suk 

i\ii ss Kang Gum Suk 

i.ir. Or. Kim Oyony Chol 

l\lr. r.iun Si Sonu 

Mr. Or. Knrcher 

l\lrS. W i 11 i ams 

i.ir. Li 

1d ss Rieger 

Addresses: 
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director of P.E.O.~.c. 

assistnnl llireclor 

l alJOrutory staff 

l ~boralory star r 

teclmol oy is t 

interpreter 

U.N.O.P. representative 

U.N.O.P. assistant rf::prcsentative 

U.N.O.P. senior officer 

U.N.U.P. junior officer 

Pyonu'y«m!J Essen ti al Oil g 

l<escarch Ce11 Lre, 

Oucksu, Oacdonu~anu, 

Pyonuyrn1u 

0 • P. IL u f Kore a 

l.J.N.O.P. 

P.O. L;ox 2.7 

Pyon~.JYrniv 

D.P.R. of l~orca 
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Annex Ill: List of recommended equipment for 1992 ff. 

- water thermostalcs 

- precision manometers 

- ctryi n«J ovens (for TLC) 

- semi au tomotcd lrnrcttes 

- apparatus for csscnti al oil dctcnli nul ion (Clevenger) 

- store flasks (glass and aluminium) 

- collectors for used solvcnls, sc~1lccJ for solvent recyding and 

~ater protection 

- rub~er and plastic tubes 

- upparotus for dis ti 11 cd or deionized wo ter 

- electrical extension flex 

- wolertrups with thrcacJ 

- ctcsk cxhousters (toxic gases) 

- eye glasses (window glass) 

- re fr iuerotor for saaapl cs nml s lmH.JanJs 

- fastenin~ for steel flasks 

- tronsformer 110 V 

- comµressor for low oil air (gas chrrn11atoyraµhy) 

- gas f il tcrs/al>sorbers (gas chror· ulogrnphy) 

- VAIUAN service (check/consul talion/PC adaption) 



Annex IV: List of solvents 

;:,ol vents, analytical grac.Jc 

n-hcxanc 

n-hcptane 

n-octane 

r.1ctlrnnol 

ethanol 

n-buttmol 

i-uutanol 

11-proponol 

benzene 

toluene 

acetone 

cyclohexanc 

llielhyl elhcr 

ucctic aciti (ulac.) 

ethyl uutyl c ther 

ethyl acetutc 

petroleum ether 

chloroform 

tctrachl oromclha11c 

methyl cue c hl or i de 

1,4 llioxan 

tetr ahyllrof ur rn1 
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Annex V: Analytical data of soh·ent used (n-hexane) 
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Annex VI: The new equipment 

Figure l: The top load balance (left) and the precision balance (right) 

Figure 2: The TLC equipment. The PV chamber (in operation) an<l four 
dev~loping chambers. 
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Figure ) : The automatic polarimeter "POL..\l'oL.\T A" 

~· 1gurP 4: Thf' Abbe-rp t racr omctcr 
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Annex \'I 

Thr ror Jr io'.1al vacu11rn P.varorat.or. 
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Annex VII: The oil processing equipment 

F l~ures I ;rnd 2: The rosa ru~osa flowers. 
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ext r ;:ic ~ lO'.l One or the 
Figure ]: Vessels 

Figure 4: 
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A!lnex i.'II 

• 
Figure S: The extraction Vessel, 
tilled with rose flowers and 
n-hexane ll:J) 

Figure 6: four of the five extracr1on 
vessels \two of them f 1lledl 



Annex VII 

Figure 8: The fall-film 
evaporator and the condenser 
for the solvent (lPfl). 
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Figure 7: The fall-film evaporator. 
The extract is pressed into the 
storage container lA) by pressure. 
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Annex Vll 

Figure 9: The evaporation speed is 0bserved at the window between fall­
pipe and the collector (~own) 

Figure 10: The e!1r1ched extract can 
be taken at the hotrom of the co!lecror. 
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Annex VII 

Figure 11: The fifth extractor. prerared for evaporating the 
residue of solvent from the extracted rosa flowers 
lleft), the cooler (middle), and a distillation unit (r1~htl 

Figure 12: The laboratorv scale 
fall-film evaporator. 

L 
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Backsto~ning Officer's Technical Comments on 
Technical Renort by Dr. Ralnh Thomann 

DP/DRK/88/001/11-52 

The report describes the present status of the activities at the 

Pyongyang Essential Oil Research Centre (PEORC) and the recommendations for 

developm. ·1t 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 tte 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. 




