
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


• 

.. 

• 

• 

RBSftlICTBD 

11-016 
PROCBSSIRG OP S'RYIA 

SI/mlK/87/802 

Dm>CRATIC PBOPLB'S RBPUBLIC OP KORBA 

Terainal report• 

Prepared for tbe Government of 

tbe DetlOCratic People'• a.public of lorea 

DP/ID/SBR.B/630 
21 5ept~r 1988 
ORIGIRAL: BllGLISB 

by tbe United .. tiona Induatrial Development Organization, 

acting aa executing agency for tbe United .. tiona Development Progr.-

Based on tbe work of Peter J. Brlanda, UlllDO conaultant 

Back•topping officer: a.o.a. Wijeaekera 
Ch•ical Indu.triH Branch 

United Ration• Induatrial Develop11ent Organization 

Vienna 

}1 

• ~hi• docu .. nt ha• not been edited. 

v.11 211ss 

- 1 



Wlf PXS 

A. S1IBllY 1 
B. FillDDIGS fr OllSIRV.&rIOllS 2 

1. Bactgrcnmd 2 

2. Scientific 'bacJcarcnlad 2 
2.1 ?Ile prodacta 1lllder •tliQ la DPK 2 

• 2.1.1 P.&l!ULLY PUUPDD SDYU JITUCT 3 
2.1.2 SD9IOSIDB 3 
2.1.3 ...SIDS 3 

• 2.1.4 ALPllASIDI 3 
2.2 CCI •mt Oil the productioa of ALPIU.SIDB 3 
2.3 ?Ile decree of indutrialiutioa 4 

3. Current •tatua ID DPK 4 
3.1 Steria ae.earch Project of tile Food8tuff Reaearch Institute 4 
3.1.1 lhlilclhlp ad Laboratoriea 4 
3.1.2 Penomael ad actiritiea 5 
3.1.3 Steria reaearch pl.a a4 actintiea 5 
.1.1.4 ~i• 6 
3.1.5 lztractioa 6 
3.1.6 Parificatioa 6 
3.1.7 CJ:78talllaatioa 6 
3.1.1 Trau&l11eM;ftti• 7 
3.2 State of :lndmtrialiutlon I 

4. Coaaultmt'• actiritlea 10 

5. Couultmt'• c1•eaU oa Section 3 10 
5.1 Steria Reaearch Project of the Food8t11ff ae.urch Iutitate 10 
5.2 State of :lndmtrialiutioa 14 

c. COISULDl!'S llCDlliiiDilIOIS 14 
1. ActlTitiea of the Stnia r•earch proar-. 14 
1.1. LaboratorJ' acale 14 
1.2. Pilot acale 15 
1.3. Trana&luco~latioa atudl .. 15 
2. Induatrial proc•a 16 
3. S-.ry of reca•endatlcma 17 

D. &IDllS 

• 1. Project propoaal, SI/Dll/17/102 
2. Job deaeriptloa, SI/DIE/17/102/11-51 
3. Structurea of aome Sttyit &lycoaide~ 

• 4 • Li•t of peraona coatac~ed Gld their affiliationa 
5. lef erencea 
6. Scheaatic of exiat:lD.a actiTitiea at Foodatuff leaearc:h In.titute 
7. Scliematic of plant for Stcyia e:ztract production 

•• Typical jA~ f eraentar 
9. Pbotoarapha taken at Stcyia leaearch Inatitute 
10. Plaoto1rapia8 taken at S• auk Jla.ia factory 



• 

-l-

A. S!!ftU 

'Dle Coualtaat llaa lnYuti&ated the carrmt atate of Stuia 
proceaa1Dg ta DPK. A cn4e e&Uact la alread:7 ta procluctloa, 
•ed prlDcipalb ta the aoft-dri.Dk 1Dlh.'8U7. Dae Coanltmt vu 
able to Mb aped.fie rec mdetlcma rep.nl1D& t.prnmmta to 
daia proceaa. 

The rr.aearch actlrity of the Stma reaearcll tutitate vu also 
nal:aated and the Cmlnltaat vu able to Mb propoaala about me 
earreat reaearcll (•tn1~ directed tovarda the iaolatim of 
parified ~ ad their biotrmfomatlona) aa well aa 
nautlcma for fUtve actlrity. 

'Dle Min prool• witll tba proar- mq be a• ·riaed aa lack of 
inYutmmt. Proncti• ...i..-at allnl4 be 1INRde4 - the 
proYlai• of atallll .... teel ..U..-t, reaearcll req11irea 
reaearc1a appertm ad tntntna. !be prodactioa of stma ta DPK 
la wrtll cmtf-tna, ad .-.id be acoarqad, bat ccmaiderable 
iaYeatmmt la reqgind. Utillaatl• of Stma Jiu rapld.17 
reacbed a •ta&• of 11blcll cmalclerable cleYeloimmt la naceaaU'J' 
bat it la tec:lml~ feaaible a4 wald be of conalderable 
bmafit to tba ccnat17. Por -...ple, the mtire aoft-drinb 
flldaat17 fn. wllo~ clepmdeat oa daia Mterial. 

If the GoTenmeat vlahea to fn.ltiate a Dnelopment Project froa 
daia a~, the report and ffndfnp below voulcl fora the buia of 
ncll a Project Doc.mt • 
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a. rumDGS •• OBSllJUIOIS 

1. 1tt1r•roPP4 

Vlth lta lack of arable land, and in aQ' cue lta clillate not 
peralttln& the aucceaaf111 cul.tiTatlou of 'beet or cme, the 
proriaiou of naar to the foodstuff IDduatr)' for a &roviD& market 
la a anere problm for the C:OTenaen.t of DPK. '!he Goftrllmellt 
baa therefore encouraged the iDTeati&atic;u of altematiTe sources 
of neeteniq •terial. 

A ujor iDitlatlTe vu the eatablislmmt, in. 1979, of a Stma 
research prog~ in. the Foodatuff Research Inatitute of the 
Ligllt Induatr)' J.cad-.y of Science in. Pyonaang, currently in. 
uaociatlou with the l:oru bltwll Jea• Tradln& Corporation. 

Tile GoTermmt of DPIE therefore reqaeated help in. dneloi-eat of 
Stma proceaalng - a letter of 17th Ju].y, 1917 frca the Deputy 
Director-Qeneral, Fifth Department, llin.iatr)' of roreip Trade. 
'!he 811baequmtl7-prepared project deacriptlon. la attached aa 
Annexe 1. 

Stma rebtpdip• (Bertoni) Bertoni, the aoarce plat for this 
study, la a shrubby peremaial plat, ori&iD.alb in.trocluced in.to 
DPK frca Parapay na Japa. It proc:blcea a range of 41.terpene 
gl7coal4ea vllich Jlaye the property of 'beln& ezeepti~ neet 
in. taste. 'Dleae campcnmda my be extracted fr• the leaTu and, 
vhm parlfied, ued in. lov ccmcmtrationa in. foodstuffs to 
replace naar. For aample, lt la ued at a lnel of O.lS 
atmoalde in. frult-fiayoured fruit 4rin.b. 

One tome of Stma leaYu con.tain.a about 50q of atnioalde, the 
•ill principle (vllich, bein& 200 tt.ea as neet as aacroae, la 
equlYalmt with about 10 tomaea of naar), ad a 20q 
rebauclloalde A (vllich la 300 tlaea as neet as aacroae and baa a 
110re pleaaat taste than baa atnloalde) vllich la so equlYalmt 
vi.th a 6 tomaea of naar. Other IWlor neet compouenta are also 
present. Since about 2 tnl'388 of Stn:la leaYea my be barY·..!ated 
per hectacr.e, the tota1 eetmaiD& potential of Stey:la la about 
40 tomaea naar equb. dllU/hectacre, compared with 4-5 tomaea 
aucroae/hectacre fr• beet or cae. Structures of SOiie Stey:la 
5l7coaldea are ahovn lD ADDeze 2. 

Iutematloaall7, Stnta neetmera are ued eztmalYel)' in. South 
Allerlca (Para&11&7 and Brazil) and Japa. Recent estillatea pat 
the pro411ctlon. of ateYloalde ht Japa at about 1000 tODDea/year. 
Furthel'llOre, no adYerae effects baYe been reported frca the ue 
of Stp:la pro411cta iD. lama foodl tuf fa. 

It la tll1l8 highl.7 desirable and ecOllOlllcall~ 8oaad to cultlYata 
IU!i& le&YU and atract the neetain& qenta for ue 111 the 
foodstuff lndutr,- iD. DPIE and as a .. terlal for export. 

z. Sctcnt:lf:lc h1s'•rppp4 

2.1 Th• product• under study in DPIE 

Four dlf f erent Steyt1 products are currllltl7 under iD.Yeatl1ation 
in DPB: 

• 
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2.1.1 Stena leaves are extracted vith vater, partlall.7 purified 
(either by a liae-procesa or electnc:hmicall.7 and by 
ion-ezclulnge chrollatograpby) to give a yelloviah-greeu. solution 
conta:lntng about 2S dry •tter of which a 60S ia aveetener 
campoUDda. One L of this dilute solution haa a aveetening power 
equivalent vith .a 2 Jee ncroae. It ls either aaed u such or, 
more frequently, concentrated llllder vacum (see 3.2) to give a 
more concentrated extract with a total aveetening pover of a 
17k& sucrose equivalent/I.. The solution :la certa:ln food industry 
applicationa, particularly soft clr:lnb. It i• aubaequently 
referred to :la this report u umAIJ.J PVIJrtlD sm;u QDW. 

2.1.2 Al.ternativel.7, this latter •terial KY be purified by adsorption 
chrollatogra~ and dried to give a yelloviah solid conta:ln:lng a 
74X of aveetenera. It ia further purified by c1711talliaation 
frcm 95X methanol to give a colourleaa solid, said to conta:ln a 
90S atevioaide. The illparitiea are Mf•lJ' rebaudloaide A amt 
other a:lnor neet ccmpoaada together with other polar organic 
molecules. !Ma la the mterial lmava :la SPK aa, and 
aubaequently referred to :la this report u, STIYIOSIDI. 

2.1.3 '!he mother liquors frcm tlaia Cl'Jlltalliaaticm are rec1711talllaed 
to give mother colourlua solid said to COllta:ln a 90S 
rebaadioaide A. The illparitiea are •iDlJ' ateri.oaide and other, 
~. •teriala. !hi• la the aubatance Jmcnm. :la DPB u, and 
nbaequently referred to aa, llBl)SIDI. 

2.1.4 'Dae mother liquors fr• the aecoad c1711talliaaticm KY then be 
abjected to m eDZJm&tic proceu (aee below) to yield a 
7ellaviah solid ccmtahalng a complex aixture of •iDlJ' mono- and 
digluco13J"lated atevioaide derivatives (about 50S :la total), the 
r-iDder being polyglucoQ'lated product• and SOiie anreacted 
aveet glycoaidea vith other DOll-aveet polar organic nbatances. 
!Ma la the •terial Jmova :la DPK u, and nbaequealtJ' referred 
to u, ALPllASIPI. 

2.2 C91Mnt1 on QC productfop. of ALPQSIPI 

SlDce r.tevloalde ball a aoaevbat bitter tute vb.ereaa rebauclloaldc 
j. haa not (ita amaory behaviour very cloael7 approziaating to 
that of aucroae) and i:I :la ~ cue 1.5 tlau u neet u 
atevloalde, a pro&r .... vu :lnltlated to att..,t the 8'Dthe•l• of 
rebauclloaide A froa atevloalde, ao lDcreaaing the total 
neetenlng paver available fr• the leaf eztract and at the aae 

• tllle laproTiDg the qulltJ' of the taate. 

Stralahtforvard c:healcal 9711theaia i• not possible alDce there ls 
no aeana of czclaaively directiA& the glucose moiei,. required to 
the specific site f.1. tlle«-naar (position 3) on the existing 
di•accllaride cbAiD iD atevioaide. AD 9DZJ111tlc trm111for111tion 
vu thua proposed. 
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'l'he first taalt of the Sterta research progr-. vu thw to 
locate a source of the en.z,ae capable of perfoming thia 
tranaforaation. To do thia, -n:r soil H11Plea frcm lcoationa all 
o•er DPH vere obtained. 'l'heae vere teated for their abilit7 to 
mulertaJce thia ~ -glucoaylatlon rnctioa. Bacteria contained in 
the prcmiaiDg amplea were isolated and froa theae oae vu 
selected for further atvQ ad a kclll• •train vu iaolated. 

'!'he procluct of the reactioa vu hoveTer fOUDd to be not the 
desired rebaadioaicle .A. bat a nnae of new aubatancea, hn1ng -· _ 
extra &lucoae reaicluea ID. the & -ngar of the cliaaccharlcle 
(attached at C-13) and alao ttie •ill&le &lucoae attached to C-19 
in atmoaide. Orgmoleptic aaaea•ent e;f thia llhture shaved it 
to ba•• a desirabl.7 sweet taste (not bitter) but leas intenme 
than that of atetioaicle. 

llcmetheleu it la the viab. of the Go•enmmt to clnelop thia 
proceu to the pilot ecale in order to ue the realclue fr• the 
proclaction of smJOSIDI and ll>IQSIDI. 

2.3 '!'he dgree of tp5riall11tiaa 

pamH,J,J PVUlIID STIUA m!ACT la procluced OR m in4118trial 
scale in nrioaa foocl proceuilla factories all o•er DPK and la 
uecl in local foocl applicatioaa. , llJIQSIDI 11114 
AJ,ftASIDI are procl11cecl ODl7 in the scma research project Of the 
Fooclatuff llueardl Inatitute. latch-vt.ae procluctlon of 
myJOSIDI and ll>Jl)SIDI Jiu bee ncceaaful OD non-coatimloua 
proceaa• •tartiD& frcm g 20k& batc:Jaea of Stnia leaTea. 
ALPllHIDI has been procluced in TerJ' mall, aperiae!lltal 
quantities only. 

3. '111:7:cpt Statu in Pm 

3.1 lm!A UBABCI PIOJIC"i or m roonsmrr QQABGB :mtITDD 

3.1.1 BulldiDga and laboratories. 

'!'he Fooclatuf f Research Imtitute comprlaes a tvo •torey buildiDg 
with 3 laboratories of m area of .a so.2 on the 1romd noor 
and officu oa the flrat noor. '!'he labori.toriea are equlppecl 
with tiled benches ad coacrete noon 11114 are aer'Yiced with 
water, clrainaae and electricit7. 

!lore details of the equipaeat ip place is pro•icled below. 

The pilot-acale tacilit7 i• a separate buildinl of total area 
4IOll2 compriainl .. inly ODe room about 4.1• in heipt. Thi• ta 
serviced by water, draina1e and electricit7. A .. 11 boiler 
provides ateaa. 

• 



• 

- 5 -

A -11 roca to the aide aenea aa a alcroblolo~ laboratol'7 and 
a larae cupboard proTi.du hu:abatlq apace for 2 oaclllatlq 
shalcers, eacll capable of bol4111& 24 25o.l. fiaalca. Beatina la by 
...... of m infra-red lmp bat ao fine cantrol of coaditloaa la 
poaalble. 

3.1.2 Pera9111le1 'Pd actiyltiea 

the Foodstuff auearch Imtltute mplOJa la total 207 ataff (113 
acleatifically t1·1:lned). Of tlaue, the Stnia reaurda proar­
hu:luda about 2• staff hu:ludlq 3 c:llmiata, 3 food aclmce 
tec:Jmologiata, 2 acterloloalata ad 3 c:llmical -alneera. 

Ia addition. to th£ Stcria work, other actlritla of the J'oo4 
auearch Imtltute illc111de atadiea • alllet, tobacco ad fnit 
ad Yegetable procualq. 

3.1.3 Stnia raearch pJ.aa ad actlritla 

!he ·~ be&a vitll a pl.a& bneH•1 prop a, carried o.c by 
ataff of the Cea&ral lotmic '8zda, r,wuaa. wllO Jurve acldned 
the effectln Mlectl• of a htat 7l•ldt111 8trala: total 
wt-111& c '!121 •...U ll.SS lllc11lllfJll 6. 7S atm•lde ad 3.9S 
rebndioalde A, at the - tim atntwt•lll& the lnel of the 
bitter •terlal re1mldl•lde C (or dalC08lde a, 0.16S). 

1'hi11 atraia l8 ..., belq cdtlnte4 la 9ftl'7 comt?7 of DPS ad 
the GoY~t Jlaa mdertaba a pzosr- of eal.tlntl• -4 the 
proci11Ctl• of 10000 t-· Syria leaTa. c:arrmt proactl• 
u.lcl to be abcnlt 2000 t-- per 79&r fr. the cdtlntlaa of 
1000 beetacr• aroaad the comtl'7. 

LaboratoQ' Kale reHU'Cll llM 'beeD mdertUa to optial .. 
coadltlou for the 8tnetlGll ad JKificatiGll Of ICnia eztract 
ad parifie4 C t1111..ata, •Illa YeQ' mil Hale eqU(llmlt 
(nfficimt for the procaaiJll Of 0 1 q 1Uft8). 1'hia Jiu been 
ncc ... f11117 (la ,.rt) tnaaferr.S to 1arpr Hale: ...,, 'batc:hea 
of 20k& leaY• ca be dealt vttll •ID& a Mtcll-wtae procua 
clucriHd Hl.ow, bat tnufer htwm mlt oteratiou la poor. 
Couiderable dlfflculti• vttll the tram&111CoaJl•tlcm reaction., 
prtulpall.J' clae to probl- la the acalia& 1IP of the bacterial 
arovtll cb...,.n. Pilot Kale equipunt Jlaa hea coutructed for 
the arowtll of bacteria ad the ltolation. of the cleriTed eaQae 
(capaclt)' of laitlal grovtll chaaber 200 L ad that of fiDal 
arovtll cb...,.r 1000 L) bat till• baa failed to produce acceptable 
renl.u. 

Details of die optiaiaed proC: ..... are aplaiud below, to1etller 
vttll detalla of die nccuafal lnduatrial procua for the 
proc111cti• of PAITJIU,J mxpn smu ADACX· 
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3.1.4 •p•lnis 

Analytical proceclurea in the laboratories dnoted to the Steri.a 
research progrw uae atuutard tecJmlquea. .&aaesaaent of the 
purity of Stcyia extracts and iaolated products is difficult 
because of their bigbly polar nature ad the cloae sillilaritiea 
betvem the deriTAtiYu. C11rrmtly till• ia attempted bu the uae 
of thln-lqer chromato1raphic Mthoda (ailica gel Cbromoroda SII; 
CBCl3:11eOB:BzO (30:20:4) aa solYent) vbich ca ODlJ' &iYe 
partial ruolutioa of the in41Yidual aubataacea. Quantification 
ia achined b7 aal.yaia uaing an UDOSCAll 'IB-!.O. 

3.1.5 l&tractiOll 

Dried (13.5S •iature) Sten.a le&Yea arrift ~ track fr• the 
fielda wllare duty baYe beea dried in the na for about 7 days in 
thin lqera spread Oil •ta laid cm the aroaad. 'Dae 1IAll baneat 
tme i• October. ~ are extracted in utcha of .a 20 It& into 
bot water (50 - 6d') for 1.5 - 2 hr in open YeHela ca 1 • in 
di-ter). 'Dae dark browa-arem liquid i• tr1111aferred in 
aliquots •iD& ataiDl ... ateel lnlcbta to be filter.t thro1Jl]l 
cloth and the filtrate la aillilarly tr1111aferred for f11rther 
pariflcatloa. 

3.1.6 Pgrific;atiqp. 

'Die filtered estract la acidifl.t vith coacd BCl to pB 3 a4 
trllllaferred to ope el•~trol7tiC Cbeeben ca 50 Z 50 Z 50 ca) to 
be parified by the paaaqe of ST (3 - 4 mp/L for 20 - 30 llill) 
betvem a aeriea of 19 parallel il electrodu (.a 40 z 40 z 40 
ca) placed 2 .5 ca apart at 40 - 50" , duriD& vbich the '8 riaea to 
g 6. The aaterial ia then tr1111aferred u before to a atainleaa 
ateel flltratloa T ... el .sad filtered tJarOlllh cloth. The f lltrate 
Clilht yellow in colour) la puaed, mder srnltJ', through a 
collml g 1 a hip (l.d. 15 ca) of Allberllte II 120 (s+) ad 
chm throqh a •illilar collml of .&aberllte 45 (or). 'Dae pale 
7ellov aolutloa (of the PAmU,LX PIJII!JIP SDfll JUIAGT) l• 
chm aelectlTelJ' abaorbed oato Dlaioa BP 20 ruin in a aillilar 
vq and the elute la reject.t. Wlaa the ruin la aatvated 
(uauaed - taste of the elute), paaaqe l• •topped and the 
cnda lgnta alJ'co•ldu are duorb-4 b7 el11tloa vlth 50S ltOB (3 
z the Tol_. of the bed). the alcobol l• r.-.ed by Tacmm 
diatlllatlOD (60~) to 1lTe a allptlJ' yellowish aolld. 

3.1.7 'gytgetlllfglqp. 

'!hi• •terial la dluolTed in 951 lleOB C•iD& velpt of aolTmt 6 
s tJaat of aolld) at 60", filtered, cooled to .a 10° for about 1 -
2 clqa, vllarnpoa colourleaa cryatala of smIOSIDI fora. ?he•• 
are separated fr• the nperaatat liquid by batc:ll-wi•• 
cmtrif11pl ..,.ration ad dried at ao - 100°. '!U paritJ' i• 
aaid to be .a 90S, the •ln illparitie• beina rebaadloald• A a1ld 
other aveet and DOD-aveet orsaic aubatacea. 

• 
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A. second, identical c179Ul.llaation of the •t.'ler liquoia fraa 
the aboTe procesa (without addition of fUrtlaer Hl'ftllt) is said 
to produce another crop of C17Btals, thia tlM of llllQSIDI. 
Again, the purity is claiaed to be 90S, the ..m blparitiea- being 
stuioside and other neet and noa-met oqllllic •lecules. 

'!he mother liquors f raa the aecaad C17Btalliaatiaa are •ed u a 
substrate for the t.raaaaJ.ucoaylatiaa reactiaa. 

l.1.8 Trepealucosylatiop 

The procesa for thia reation la a TU7 ccmplez procedure to be 
undertaken. in DPH. 

Belov are details of the laborato17 scale pr~eu. 

Th~ pure strain of bacteria la arown up (..U.a ad aravth 
cODditioaa in a 25C .i flaaJt h&TI.n& bem opttat a.S): .U.ze starch 
2S, com steep liquor 0.6S, E:zBP04 O.JS, lfsS04.7BzO 
o.02s, sa2co3 o.on at: ?5 - 40 for 32 hr. AD ...U.t:ioaal 
0.03S SazC03 la then added to maintain the ,a Mar to 10 and 
the culture -inu.ined for 72 hr, after wbicb. tlM no more _.,_ 
la liberated t:o the aedi• and the titre of the ...U• la about: 
40 u/91 (1 111lit: bein& defined aa that qaaatity of eDZJm capable 
of effecting the tranaaJ.ucoaylation of 1 llicrcmole 
steYioside/ain). the liquid la thm filtered with the aid of 
kiesephr to 7ield the eDZJM-COlltatntna liquid. 

At: the saae tiae, starch la diauted to proride alacoae vlaich la 
then reacted vith the ~oatatntn1 fi11id and bf ceatrlfuaal 
separation to re110Te unreacted starch, a aoludaa coatatnfn1 a 
trUU11lucoaylatioa eDZJM/alucoae ccmplez la obu.iDed. It la 
stored at 4~, the actltity apiD bein& maitored bf the ccmplez'a 
ability to perfora the tranaaJ.ucoaylation reaetiaa. Laboratory 
condltioaa for the aboTe preparato17 procua• haTtt beea 
optilliaed. 

The coaplez is then added to another Teasel contaiDin& more 
117drol7aed atarch solution and -1t eztract and to thia, the 
dried mother liquors fr• the c17atalllaation of ll>IQSIDI 
(prepared bJ uaporation of the •thaol and wter mder reduced 
pre .. ure) la added. The reaction la allowed to proceed for 12 -
13 hr. Wl th a 6 fold ezceaa of tranaa111Coaylation 111ZJM 
coaplez, the de1ree of reaction achined la about 70 - ·1ss. The 
solution is bolled for 10 - 20 Ilia-to atop the reaction, filtered 
act then the liquid b aelectiYely absorbed on a col1m1 of BP 20 
resin. As before, all neat 1l7coaidu are Wtially absorbed 
but, bJ careful adjuataeat of the flow rate, the 
trana1lucoa7lated product• (vllich baTe a lover affinity for the 
resin than do the unreacted (more polar) compoaada) are deaorbed 
in favour of the latter. 
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!he early eluate from th• col1ml la tJma a aolutian con.Ulnin& 
principally the tram&lucoqlate4 products. Vhen mreacte4 
•terial la detected la the eluate, pre-colatioa la stopped and 
the eluate la coacentrate4 1IDller re4ace4 preaaure to &i'Ye •· 
yetlovim aolid Jmon u !Lnf§IDI. llutioa of the colcm vlth 
50S BtOB pro'ri.dea a aolutioa of mreacte4 atartia& •terial vhich 
DY be reqcle4. 

!he •pp•IDI l• Jlnroacopic and tnical ml.7tical renlta are 
ahcMl la the Table below: 

tr .... &lucoqlated proacu 

polftl11C087laterioftdea 
tri&111C08Ylat-1oalde 
di&l11C087latni..tfe 
moaoalucoqlatnioaide 

rebaudioalde A 
rebaudioaide C 
atnioaide 
rebaudioaide B 
dulcoaide A 
atniolbioaide 

llJdrolyaia products 

6.0 
16.0 
25.0 
22.0 

11.5 
6.0 
7.0 
2.4 
1.8 
2.1 

0.2 

It ca be ••• that trm&lucoQ'lated products accomt for about 
70S of the total. 

It mt be mphaaiae4 that the coaditlou described abo'Ye haTe 
bem optiaiaed oal.7 on. a laboratory acale (laltial culture veaael 
capacity 25o.l). 

A achmatic of the ai•tia& proceaa at the Foodatuf f leaearch 
Iutit11te 1• attachd u Amm 6. 

3.2 nm Of IllllmIALISUIQI 

Of the 2000 tOllllU St;lria lNYea currmtlJ' produced la DPB, 50S 
i• proc ... ect la mall 11111ta Ca 10 - 20 tomaa/yr) throaaho11t the 
comt17. '!he balk (1000 toaau/yr) la lumdled at the 
parpoae-lnlilt facto17 at S• Suk Diatrict, about 15Jaa eut of 
PJ'onaa111, in a reaion of coulderable ltnia cultwattoa. It 
baa a ataff of 21, vorJdaa 24 hr/clay !n 3 ahtfta of 7. 

kt;ractiOD here uae• a coatimlou8, acrn-cype mttractor with a 
jacketed estractton pipe of 60 ca dt .. ter vbich raiaed dried 
lea••• aaatut a currlllt of deaceadia& water at 60•. 
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Contact tiae la about 90 llin. at a rate of 150 kg/hr. '!he e:-:tract 
so produced (500 - 600 L/hr) ls stored ill 200<' L Teasels before 
bein& digested vi th liae at 40 (pB~ 10). After Yacuma 
filtration through cloth, the extract la passed through towers of 
cation then anion ezeban1e reaill at 50 L/hr. the total sweetener 
con.tent la about lS which la raised by vacuma concentration. at 
10 to lOS. 'lhia solution la the c.-ercial product - vmAT,J,y 
rvungp STIYll JIDAct. It la about 17 tiaea aa sweet aa solid 
ncroae and the solution la ~eked ill 50 L plastic clrma for 
ahii-ent to aoft drlnlt proceaaln& factories. 

the moat •icnificaut factors about this factory are (a), since 
the equipment ia of llild ateel, the quality of the product la 
poor - •HQ dark ill colour due to diaaolYed iron ad (b) a .lm 
pgrific;ation la 1111ecl. Beca1111e of the lability of the aveeteners 
at high pB ftl.uea, this is kept aa lav aa po:salble ( 10) and 
this leads ~ to ,artial parlficatlon.. 

Quality cctrol at the facto17 vu achined by a sillple •thod of 
~l711la, mttraction. ill chloroform and graviaetric 
deteralnation. r~ .1.-proceaa controls were 110D.-ezi.•tmt. 

the facto17 vu not operating duriDg the Yiait of the Consultant. 
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4. Conaplttnt's actiyitie1 

The Ccmaultant apent hi• time in DPS ta detailed an4 intmai•e 
cliacmaion with penGlm8l. of the Stnia reeearcll pro1r-, 
Foodstuff lelearch. Iutitute, ri1ited the Iutit11te•1 
laboratories an4 pilot 1cale facilitiea Oil a 1lmber of occuiODI 
and Mde one riait to the ~ S.. S1lk !'actol'7 (aee Job 
Description, outpat l). Be at111lled ta depth the 11borato1'7 and 
di1cmaed probl- with ataff an4 _.. a amber of practical 
nueat'iOlll (aee 5 an4 6 bel•; cnatpat 2). Be wu able to obtain 
a thoroap mderat....S1n1 of the work of the Stnia reaearch 
proar-e an4 ita propoaed pilot ac:ale project an4 ao eatabliah 
the required 1cale of the bach/pilot ntraction and purification 
facility an4 time pro411ce the required proc ... now alaeet (011tp11t 
3). Be vu al.80 able to make ftQ' detailed an4 apecific 
rec• •md•tiOll8 with reaard to the pilot •cale trm1l:aco.qlation 
facility itaelf (output 4). 

5. Ccmagltant1'• ru 

5 .1 smu ppngr PIO.JICt or m IOODSXQtt !lllt!R' I mugu 

5.1.1 B11ilding1 and laboratoriea 

The analytical laborato17 ia an adequate facility, aaffici•tb 
well aer'Yiced with water, clratuae ad electricity ad 11114 the 
air of bein& well-nm. Anabtical eqaipmmt vu llowftr 
:lnacleqaate for vork on the polar Stnia 1l7coaidea, the reliwe 
on thtn-layer chrautoarapllic 1eparatlon beinl lDappropriate. 
Bawner, the ai1tin& equipment cli4 1i•• wrbble nnltl an4 wu 
operated 11 effici•tb 11 po .. ible liTell the preTailina 
lhortaaea of ccmamable it-. 

'lh2 pilot laborato17 vu a aomd baildinl but 1er'Yiu nre 
:lnaclequate. •o •t .. Um vu a•allable, nor vu a pf,pecl coolJ,na 
SJ'•t•. Pmpa were f ev and maatlafacto1'7. Jqalpmmt for -· ·.,,. 
continuous pilot •cale utraction vork (nch 11 jacbted .... ela 
for extraction and naporation), coadaaen, pmpa, ream tovera 
of appropriate aize, etc. wu not prea•t. ill cleTel0Jm9Dt vu 
eztemporuaeou, the tranafer• ~ 1umd betvea mit operatlo.-, 
ulna 1tatnlu• •teel buckets, belna partlallJ' maatlafacto17. 

The alcroblolol1' laborato17 wu also •tlrelJ' 1111aatiafacto17. 
Thia la not nrpdaina •ince at ao tiM in the earl,. •taaea of 
the research ~roar-. clicl the ued for on •e• 100.,. and ao ita 
later provi•ion wu an afterthought vla8ll the need for a 
microbiolo1ical 1ta1e vu ••en. Thu DO prOYi•ion for clean air 
had been made, incubation facllitiea were prtaitiTe an4 growth 
conditions were therefore not controllable. Cont .. iDation wu 
very likely to occur under these conditions. 

l 
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5.1.2 Penggpr! pd actirttiw 

The •mior •uf f of tile sun.a reaurcb. prop-- were bard 
worldD& and eztrmel.y capable. llach effort ha4 o'brioaa~ bee 
pat into the 1111eceu of the project ~ the •en.lot scleatific 
officer vlthla the llllltatlaaa of Ida facllltiu. Be vu al• 
copt.cat of recmt deYel.0(11181lta lD Stnia procuaiD& ~ canf'a1. 
atuit-1 of the foreip •cl•tiflc literature. The jmlor •taff 
vera aho capable lllld the J.Uorato17 vu well-na. Bftl7 
uabtace vaa &!Tm to tile eaa.altat. 

5.1.3 Stai& rgpm pip lllfl actiritia 

'!he actlritiea of tile Stnia reaurcb. proar- hffe bem. carried 
eta lD a loalcal -nner. LaboratoQ' Kale •hdl• were carried 
out •ticaloua~ lllld aoe CGMlateat real.ta. !be •tlaod for the 
product!• of nmmx ftllllQCP sm;u RDAGT 11u 1MNm 
nccuaf11lll' tnnafernd to tlle food proc ... iD& illdmt'l7 ( ... 
5 .2) lllld tlaNe for the preparatl• of lllld mm to 
the 'batc:h-wi•e pilot ca 20 Ira) lD the former procaa. The •taff 
are Jumpered ~ lack of eqalJllDt cm all leYeh. 

Vltll reprd to tile __,..tic proc.... -11 Kale work Md beml 
partially ncc ... f111 (bat aot lD tile orl&iDal aia of COllftrtiq 
stninide to re'ba111U.oalde A) lllld • tld• 'baal•. .-e pilot 8Cale 
equi,._t ha4 bem. c..atncte4 vlth lDtemediate ad fiDal arwth 
cbmber capacitiea of 200 L amt 1000 L rapectiTely (nfficieat 
to procua the outpU of 50 Ir& 'batchea of Staia lea•ea at a 
total lncl of 15 tonnu/yr). lloDe of tlaia eqalJ11811.t vu of me 
hovner becaue of tw reuoll8: (a) the 1acJt of iatemediate 
scale fe:metatiOll equlJllDt lD order to optllliae &rovth 
conditlona lD deep calture (abortiTe attempts ha4 bea ade to 
trauf er directly frcm tile 250 Ill •cal• to 200 L ad tlla to 1000 
L but tlaia vaa without 1111ec ... ), ad (b) tile total lack of 
control o't'er the 1rcnrth c:oaditiona (p&, temperature, aeratl•, 
aaitation, etc.). 

5.1.4 •n•luil 

Vithia tile aiatiD& llllitation of equipmmt, aal7tical 
proceclurea are adequate. llot moaah attention llaa botN't'er bem 
paid to quality of tile fiaal prod11ct• ad lD-procua coatrola. 

5.1.5 Jxtractiop 

'?he procea• for eztraction on tile pilot •cal• ia aatlaf actoQ' bat 
vaateful. lo real poaalblllty of abaaati•• estractlon la 
poaalble without a cont:lmlou estractor. AplD., adeqaate 
temperature control 1• not poaalble without Jacketed •uaela. 
The tranaf er1nee to purification atepa i• 11118&tiafactory and • 
pmpina qn• 18 11r1entl7 required. 
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5.1.6 Pgtlflcatlgp 

Steria &1Yeoai4u are wtable miler atroaa17 albliDe condltiona 
ao traditlcmal lt.e bue4 •thoda of :lDitial parificatloa are. not 
mtlrel.7 aatlafacto17. 'Dae electrlc:hmlcal •tbo4 currently 
eiloptecl at the Iutltute la efficient and la line vith 
.batematianal practice (.Japaue patents eziat for the proceaa) 
bat la llallpered 117 lack of aaltably •lze4 c:bmbera. rntratloa 
la acceptable bat slunll4 H f acllltate4 117 the pronaloa of 
aaitable pmpiD& eqali-mt. Subaeqaeat ion arhnge 
cbrmatoar~ la al.ao appropriate bat qala lack of eqali-mt 
caaea 4ifficultlea amt loaau. 

5.1.1 crywc11111Ation 

1lo aaitable C179talliaiD& •eaaela were a•allable, nor were mena 
of laeatiD&, cooli:I& or filteriD& of the aolutlom. .l cmtrlfllgal 
separator vu la •e 11114 thla la adequate. Suitable scale 
equli-mt for the 4l7iD& of the proncts ad for reeoY917 of 
aolYmt vu not pruent. 

Dae Caaaalunt vu not CGll'Yiace4 117 the ....iytlcal renlts 
preaeated that the two atage c179talllaatloa proceu la u 
aelectlYe u 4eacrlbed. Ladt of aaitable anal.7tlcal eqali-ent 
prnented farther oa-tlae-apot ID'Yutlptloa bat la ~ cue 
totally l.Dldeqaate qaellty control to eanre batcll-to-batc:b. 
caaalateaq had bem attmpte4. Kelther had attempts been ucle 
to lmproYe the qaallty of the fiDal c179talltne pro41xts 117 
rK17atalllaatloa. 'Dae claimed 90S (vith no 4eclaratlon 
coacemiDa the nature of the illparitiu) la vholl7 1111&cceptable 
latematloully. 

5.1.1 Trep•glpcoaylatlgp 

ftla la aa abltlou project Ul4 the Coaaultaat baa anere 4oubts 
about lta eccmamlc Ylablllty. '!he table below abon that the 
eztra ylel4 to be obtalDe4 117 the enremel7 CGllPlez proceclure la 
of the order of oal7 20S of the total. 

lot1Ati•l Cd!tprcticall yieldl of Stcyia ayee,cpcra qa1ps 
sgfatipg proc11a 

1 tome of 417 Stvia 
lea.,... could yield 

,. kg smJOSIDJ 
20 kg IQl>SIDI 
37 kg MPPIIPI 

dearee of 1.. •etneaa 111croae equi'Yalmt 
CG11Pared vlth aucroae tonnea (S) 

200 
300 
120 

10.1 (50) 
6.0 (29) 
4.4 (21) 



- 13 -

!he product la a ccmplez 111.zture (see Table iD 3.1.1) and V'011l.d 
need to be aprq dried (bat oae la not currently anilable) and, 
•in& the bacterl• currently 111PlGYed1 produced a •terial leu 
sweet than atmoalde. 

In a::r cue, tnaafer of cGDllitloaa to a larae acal.e fram the 
..U laborator7 ac:ale iD.Teatiaated la lapoeaible u i• 
indatrialiaatioa of this proceu. 

If, Oil the other 11.ad, a orpni• capable of prodaeiD& a:l 
eBZJM for the cGllTeniaa ~were to be foaad, 
it vnld certainl.7 be wrtlarile iD.Teatin& in intemedlate ac:ale 
&rovth dlmbera in order to op~lai•e &rovtJl CClllditioaa for deep 
culture, prior to the deaip of a tne ad c:amplete pilot ac:ale 
proceaa. llJIQSIDI la the desirable pro4act iDtenatt••JJ71 

ba~ a considerably neeter ad •re acceptable tute thaa 

-.. 
Aaa1miD& that all the atnioaide were able to .,.; c:mlftrted to 
80D08ide1 the total theoretical yield of the desirable llJmSIDI 
fram 1 tonne Stnia leaTU wnld be g 74 q, eqai'ftlent with 
22.2 tonnes aacroae. SiD.ce there la a iatematioaal llU'ket for 
thi• latter produet and not for the othera, this aaueated coane 
of action aeema the mat effectiTe. 



- 14 -

5 .2 STAD OF Dr,AJSDIAYSAUOI 

Th~ equipment of tile factoo ~t S• Suk vu 'barely adequate. 

S!ncl! taere are conaiderable probl- in the uae of the 
electrocheaical parlficatian •daod (bat aee belov) oa m 
lndatrial acale, tllia factoZ7 vu operatiq uaiq a •re 
traditional 11- baaed proceaa. ftia l• AtiafactOZ7 for 
baae-atable ccmpcnmda aDll em procblce ftl'J' eff ectift 
pariflca~lou. Vlth matable compomda lib the Stnia 
&lYco•~.dea hoveTer, la order not to ca•e ezceaaiTe 
alkali-~ed decmpoaiticm, the 11• coacentraticm vu kept 
lov ad the taperatve of the diceatlaa. vu a1ao lov. Thi• 
bad the effect of prod11ciD& oab a partial parlf lcaticm camln& 
the lmparltlea to be carried throaP to the end prod11et aDll 
a1ao canaiclerUle denatviD& of tba iaa-adlanae rea:lDa (the 
nNeqaeat proceaa) with dr-tic loaa la efflclem:y. 

il.ao, the •• of aild •teel Yuaela cauaed wll dlacoloaratloa 
of the prochlct aDll nathl& of the Yeaaela thmaelYea. 

Lack of la-proceaa caa.trola (particalar~ with reaard to 
reqmt apeclflcatlona) and ead-procblct qaali~ coatrola vu 
ftZ7 mdeat. Dae analJtical procedure ... ,,.. lmdeqaate 
alace it vu not apeclflc. llo control ner flDal illparitlea 
vu carried out. Dae prodact wald be vbol.17 macceptable 
ln.tematioaal.17. 

A food proceaahl& factOZ7 at Voum Jiu been eqaipped with two 
..U electrocheaical pariflcatioa cllmben u a trial. 
Quall~ of the procl11et la, u apected, c:cmaiderab~ bett.er 
than that produced at S• Sak 1nl quantitiea produced are Yery 
-11. 

C. Conlpltapt•a rcc1 7"'1•tiODI 

l ActirltiU of th• sent• ryurcb. progr• e 

1.1 Llb9ratofY 1calc 

?be ur1mt prOYiaion of •re appropriate aal"Jtlcal ecaail!Mllt. 
'?laere la m obYioaa aeed for hip perf onumce liquid 
c:hromatoaraPll.7, the onl7 reliable •tlaod dlrectlJ' applicable to 
both the routine and aperilleatal aal.79ia of Steyia aJ.7coaldu. 

?bi• ta aeeded for aperillmtal ad clnelo,...t vork u well u 
beiD& applicable to the routiae quality control of aaplu 
aubllitted from the factori•• of parifled ~~ta. 

?be ataff of the Steyla reaearch project could operate th.ta 
equlpunt without turther traiDiq. 



1.2 

1.2.1 

1.2.2 

1.2.3 

1.2.4 

1.2.5 

1.3 

1.3.l 

l.3.2 
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Pilot Sqle 

'!he pro'rlaion of a coatilmoua pilot/bench scale (50 le& dried 
Steyia leaYea/batch) facility ~o replace the eziatlD& ..all, 
batch-vise apparatua for the ·~ of all the proceuea 
iuolftd la the prepartioa. VMAllJ PVIIllJD smu nnw. 

ad llllOSIDI. '!hia vnld require all eqaiJMDt fraa 
the jac:lceted ezt.-action nuel to U7iD& eqali-ent for the 
final products md aol•ent reco•U7· 

~ when thia la pro'rlded can real clneloimmt wrk be carried 
out to enable the •re ef ficimt proceuiD& of Steyia leaTea to 
be condacted thro1l&ho1lt the C011D.tr7. 

llore thoroaah aua.tioa mat be paid to ill-proceu coatrola, 
particularly reqent apecificaticma, IDcludin& water. 

llore thoroap attmtioa -t be paid to the precise conllitioaa 
for ion-ezdlan1e c:brcmatqrphq, eaeciall7 nov ratea ad hell.cc 
optlaal tt.ea for pre-colation, tJunl&h thi• la dependmt on the 
pro'rlaioa of eqaii-ent la 1.2.1. 

'!he qaality of Mterial preamted to the fatematioaal urtet 
wt be ezcella.t ad cl•taed parity -t be nb8uatiated by 
detailed aal.7ai• of imparitiu. Quality coatrol of the final 
products ia lack.ID& at the ..mt ad it ia atroasJ.7 
recc•mded tbat mclL •re attention be paid to the factor, 
tJunl&h lt la recopiaed that thia ia to a larae eztea.t 
dependaat oa the proTiaioa of analytical eqaiJMDt detailed in 
1.1.1. 

Attempts abolll.d be made to iDcreaae quality ~ the 
iaTutiaatioa of the fatroduction of a re-cr7atallisatioa atep 
u a final atqe la the purification of SDYIOSIPI ad llllOSIDJ. 

'!he Coaa11ltmt rec-.nta atroaal7 tbat the d.eTeloJMDt work to 
iDcreaae the acale of the 8DZJ9Atic traap11-:097latloa reaction 
be temlnated, padiq the ncceaaful outcome of •re 
laborator7 •cal• •t11dlea la order to diacner a coaTea.lea.t 
aource of m enQM capable of car17tq out the traaf omation 
SDYIOSIPI ~ll>llJSIPI. 

In the Coaa11ltmt'• opllllon, pilot aeale dneloflleD.t for the 
production of the ALPQSIPI aisture ia not varrmted on 
ecODOlllc 1r01lllda. 



1.3.3 

1.3.4 
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Bence proYiaioa of a pilot acale plant for the production of 
61.PQHDI abould be mpended, pead~'t renlta of 6.1.3.l Once 
the sovca of a appropriate eDQlle bao been f01ID1l, then the 
reca•enbctoa 1.3 .. 3 abould be followed. 

'!'hat illtemecliate acale (13 ant 30 L, of tbe tTIHt illutrated 
la &mm I) fermatati• nai.el• be proYided, vldcll vtll 
enable fille CCllltrol of &rovth CODllitiau ill deep calture to be 
...Se. !bi• la aaeatial for tbe ncceuf111 tnmafer at a later 
auae of the taQUtic reacti• ~llllQSIDI. 

The actiritlea outllud ill 1.3.1, 1.3.2 ant 1.3.3 vill be 
great~ f•ilhated 'b7 • illjection of appropriate apertiae 
fram acimtiat tadmoi._iata veil Yeraed ill aicrobiolo&ical 
fermatadoa a4 ia4uarial acale l'DQMtic proceaa•. !hue 
ri•itora coalcl i:-. fn. eiuer or• itaelf (fram indutrial 
plata 1ldn& deep c111.blre ncll .. for ..,1ue prodaction) or 
abroad. 

In4v1trf1l prqstee 

If the lt.e-buecl proceaa i• to be coa.t:lmled ill the factor,-, 
comiclerable clnelol!Mllt work at the Fooclat11f f leaeardl 
Iutitute ia required •in& llala u a firat atep. Reaeardl 
vorken were of the opillioa tllat their •t111liea (•illl a •re 
efficient electrochmlcal proceaa) vaalcl be direct~ applicable 
to the laqe acale; thla la no~ the opillioa of the Connltat 
alDce the nature ant lnel of lllparitiu differ between the two 
proceaaea. Th118, 

2.1 llore clnelolllleD.t work vith a riev to optiaiaiq the ccmditiou 
for the 11--proceaa ia required. 

2.2 llore clnelolllleD.t work to eatabliall true optimal ccmditiou for 
the ioa ezcba1e proceaa i• reqaired, pqiq partic:ular 
attea.tioa to optiaiaillc coa.centratioa of aolutiom to be 
purified, nov ratea ad tille of me befon rqeneratioa of the 
rum. 

2. 3 Ia particular, m laprned aJ•t• of ill-procua coatrola and 
fiul procluct quality control Uould be utabliahecl. ID the 
opilaioa of the Coanltmt, tJ:.e atnia ruearch project 
laborator,- could act aa m appropriate 111&lytical f •cility if 
it vere proTiclecl with apporpriate malytical aquipaent. 

If it i• the aia to introduce the electroclulaical parificatioa 
atep to the aaal.ler acala factoriaa, tha 110re cln•l01111Dt vorlt 
i• ucuaary, particularly with reprcl to illpro•t.aa the acale 
of the electrolytic chmbera with the natual ala of arri'f'ID& 
at a coatinuoaa proceaa. 
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In the COD811l.tant•a opinion., this ia at present a THY long 
tera aia, uut dnelopaent work Oil the electrochmical 
purificatiGD should H concemed ODl.7 with the aubaequeat 
production. of pare ateri.oaide and llOD08ide (the latter perhaps 
by enzyaatic con.Yeraion. ill the future). 

In ~ caae, it should be the ala of t'le GoYermamt to pronde 
atainl.ua ateel equis-ent ill the facto17, a atep vlllch will of 
itself ao a long way to hlproYiJI& the qaal.ity of the products. 

A proceaa flov-8heet is attac:hed aa Amue 7. 

3 S-·a of rec• r!•tlona 

Clear~ the production. of Stena aveetenen la DPK ia 
current~ oa two lnel8. 

First, there ia the illduatrlal productloa of the cralle, 
partial~ purified utract air.- la ae la the food 
1Ddat17. 'Dae preparatioa of tll1a •terlal la a relati•e~ 
aillple proceaa vbich coalcl 1'e lllproYed by the prorialoa of 
better equii-mt ad a .,.t• of ln-proceaa ad qaal.lty 
controla. Scme clnelos-ent work at tile leaearch Iutltute 
could help OYerccme acme of tile current dlffC11ltlea. With 
iaprOYeaents along theae llnea, tile production. ahoJald continue 
ad will be able t=o fulfill a need la the dcmeatlc Mrket. 

Secondly, there la the ai• of the Stcyia reaearch project to 
IDdatriallae the production of ateri.oaide and maoai4e la a 
pare fora. Thia 18 a laM&ble ala and 1laa nuy poaalbllity of 
prodaciq Mterial for the latematloaal mrbr aa vell. 
Rovner, the reaourcea for thia atlld7 are inadequate. 'Dae 
Conaultant 1laa nauted acme specific aal.ytlcal equi,._t. 
Be baa alao made a amber of apeclfic reca•l!lldmtloaa about the 
oramlaatlon of this •tlld7. •. 

At the lnel of the eDZJUtlc tranafomatlcm, vlllle the 
Conaultant aareea that ill theo17 the eDZJUtlc QDtheaia of 
walde 18 a Yalld aia, Jae canot reca•acl the dealp of a 
pilot scale plant at the ...at for the proc111ctloa of this 
alpbaaide alzture, vlllch 1laa DO illtematioaal .rat, aa far aa 
the Conaultant la aware, ad ta likely to prOYe hlply 
uneconomic ill production. 

On the other bad, there la nery need for the coathmation of 
laboratory scale studies to f illd a source of the desired 
8DZ1118· To this end, considerable imprOYeamta are required in 
the desip. of the •icrobloloa laboratory. ITmtually, at the 
11011mt of tranafer to laraer scale, bench-scale fer11mtattoa 
vessels for deep culturt are an absolute requireamt, 
otherwise, as the staff of the Steyia research proar .... have 
already found in tryiaa to scale up the existtna 
tranaalucostylatiOD. process, insuperable difficulties will be 
encountered. 
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The staff of the Stnia research proar-, Foodstuff Research 
Iutitute are to be ccmaratulated on. their achineaenu, 
particular~ beariD& iD lliDll that it vu anl.7 about 10 ~ears 
aao that the potential of Stena sweeteners becm 
iDtematiomlly recopiaacl. If they ar• to aucceed, JaaveTer, 
iD their a1a of illdmtrialiaatioa of the purified .. tc:rials, 
aacb. more iDTutlll!llt i• required. 
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IMlliD 11&nms IWl&UL ~ GaCAlllZATI<al 

PMT A - BASIC DATA 

COUNTRY Del90Cratic People's Republic of ICo~ea 

PRO.JECT RUMBEJl SI/DRIC/87/1Jo1. 

PROJECT TITLE : Processing of Stevio 

SCHEDULED START : October 1987 

· SCERDULED1 COMPLETION : December 1987 

ORIGIR ARD DATE OF OFFICIAL REQUEST : Letter dated 13 July 1987 from Deputy 
Director-General, Fifth Department, 
Ministry of Foreign Trade to Resid~nt 
Representative transaitted vide Resident 
lepresentativ~'s letter dated 17 July 1987. 

GOVERN' COUNTERPART AGERCY 

UNID'l CONTRIBUTIOR 

GOVERNMERT CONTalBUTION 

CURRENCY REQUIRED 

FOR UNIDO INPUTS 

CONVERTIBLE 

OTHER 

UNIDO SUBSTANTIVE SECTION 

PROGRAMME COMPONENT CODE 

Food St-ff Institute of Light Industry 
Science, Pyongyang 

: US$ 17, 100 

In kind 

US$ 17,100 

: US$ 17, 100 

10/T/CHEM 

J13400 

oOo 
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Paar •-..aana 
l. ClaJecUwes 

a) De'ftlopeat ObJKtiYe 

- Dewelopme•t of .. aufacturi111 of sveetening .. terial frOll stevio leaves 
replaciaa •uaar, thus eacouraalaa tbe basic food process1111 c..._ical 
sector besed oa local rav •terial. 

b) lllllediate Objective 

- Dewelopment of production of stev!oside and .onoside by testing and 
verifying tbe laboratory process established by the Light Industry 
Scientific Institute, and designing specifications of pilot plants 
to facilitate large-scale production in the lona-run. 

2. Special Considerations 

•one 

J. lackgrouad and Justlf ication 

DPR ~orea produces only about 300,000 tons of sugar per annum. About 
90 per cent of tbis production is cons1111ed by the foodstuff industry. 

Arable land being liaited, the country could not undertak• progr.-.e for 
develo,..nt of sugarcane and beat. Besides, soil and cli .. tic conditions of 
the country are not tavourable for production o! these rav materials for sugar. 
Vith the develo,..ent .,i foodstuff industry, the demand for sugar is incceasing 
every day. The govermaent is therefore encouraging use of alternative sweetening 
.. terials particularly stevio plant juice. 

The country is growing stevio plants from which annually about 2000 tons 
of dry leaves are pr?du~ed. The dry stevio leaves contains 6 t~ 7 per cent of 
stevio fluid, and a total sveetenin& component of 10 to 11 per cent. In other 
words, one ton of processed stevio leaves aives 50 kgs of stevio juice and 
25 kgs of rebandioside 'A' which are rtspectively 200 and 300 times sweeter 
than ordinary beat sugar. This means 17.5 tons of stevio sugar would have the 
sweetening effect of about 44 ~ons of ordinary sugar. 

The Light Industry Scientific Institute has successfully developed at 
laboratory scale a process of extraction of stevioside and monoside sweetener 
by processing of stevio plants. The process includes transfer of alpha­
alucosylstevioside from stevio, separation of stevioside and monoside, 
crysta11ization of monoside, its successive extraction, the electrical and 
chemical purification of stevto extraction and quantitative determination of 
stevio sweetener. (Please see attachel technical data on processing of stevio) 

••• J 
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laaed on tbe success of tile laboratory ac.le ,nceaal•• tM IOft~nt ... 
aadertabn proar- for p~oductloa of 109000 toaa of dry atewlo leawa/year and 
established ... 11 dellOnsttatlon units to eacouraa• prCHhlctlon of ate•to suaar In 
every district. Tbls ls consistent vlth tJae established prlorltJ of the ao•enmient 
to develop basic food proceaalna cbealcal sector ladustrles based on the utlliaatlon 
of local rav .. terlals. 

Li&ht Industry Scientific Institute (LISI) .. s aood technical personnel to design 
the pilot plant once tbe process desian ls verified and established. It is also infor­
.. d tb.t in the chemical laboratory of LISI tbe stevio .... teaer ...., being processed 
is quite extensivelJ used and in the vlllaaes steTio leaws are bolled ancl used as a 
sweetener. LISI confirmed t .. t tbere 11 no health baaard for use of stevio and tbe 
1over1111ent therefore undertook a proar .... of popularlsina Its as• bJ setting up a 
fev pilot plants in the rural/semi-urban locations. 

Before launching the pro1ra1111e. however, th• goven111ent uraentlJ needs assistance 
to further test and improve the electrical and ch .. ical purification process to ensure 
qualitJ of the products and desian specifications of pilot plants to be installed under 
ibis priority progr..._.. The gover1111ent therefore requested for uraent UllIDO assistance 
in this regard. 

4. Outputs 

1) Tested and confirmed the process of electrical and cb .. ical purification of 
stevio extraction with recommendations for improv ... nt of the process. 

2) Desianed specifications of pilot plant for prChluction of stevioside and 80Doside 
sweetener based on the process developed and verified. 

S. Activities 

Activities for Output 1 To be CO!!pleted by 

1.1 Tested and verified of the laboratory processing of stevio sveete- Month 1 
ner particularly the electrical and ch .. ical purification of extraction 

1.2 Confir:aation of the laboratory process and rec011111endations for Month 1 
i11provements, if any 

1.J Submission of the findings 

Activities for Output 2 

2.1 Designed a Pilot Plant specifications based on established 
laboratory process 

2.2 Submission of specifications and consultations 

6. Inputs 

a) Government Inputs 

National Staff 

Month 1 

Month 2 

Month 2 

At present 20 specialists of the Liaht Industry Scientific Innitute are working 
in the project including 3 senior chemical researchers, 4 fooa chemists, 3 bacterici­
logists and J mechanical engineers. 

This team would continue co work with the inurna~ ion.al con1o.1ltants for the 
proposed UNIDO project. 
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Geller .. tloaal inpuu 

la addltioa, the aovenmieat, ..., .. others, would provide office acc......oclatioa, 
transport, secretarial help aad interpretation facilities to the intern.tioaal 
consultant. 

b) URDP/UlllDO lapats 

latenaatloaal staff 

IL 11-51 Analytical cheaist with experience in 
deslan of pilot plant specifications 

IL 51-00 Suad~ies 

IL 99-99 Project Total 

7. Evaluation Plans 

2 a/a USS 17,000 

USS 100 

2 •/• US! 17,100 

The project will be subject to evaluation, in accordance with the policy and 
procedures established for this purpose by URIDO. 

8. Proposed Work Plan 

The following Vork Plan bas been tentativ•ly established which aay be 
readjusted by the consultant in consultation with the government on arrival 
at the project site: 

- Approval of the project October 1987 

- Fielding of expert October/November 1987 

- Testina and verification of November 1987 
laboratury process 

- Destining of pilot plant specifications December 1987 

- Final discussion and recomnendations December 1987 

• 
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PMr c - OKAIMCZ MD &PPIOVAL 

nc>POSAL SUIMlnED BY: M.A. Mansur, IDO, Date: ~- 3 S' 

111 CO-OPERATION VITH: Date: 7 August 1987 

CEAIED BY: ·'~ Kr • Date: \I/ i 11 ;. 
• 

Kr. A. Vassiliev, Date: /D(f /ff 

APPROVED BY: Mr. A. Hacini, Director, ppr/PIA Date: 



.UMOO . "0J£CT BUDGET /REVISION 

a. COUln'liY 

m•1t IC01tt-:A 

-.....aac:rma.1 
l
·~~T NUMMR ANO AMINDMENT , •. IPICtFIC ACTIVITY 

SI/URIC/Ml/ 

l'roet•ss inn ul SI l'V h~ 

.... ... TOTAL. n. I CJ87 •'hMAnGllM. IOl"TI 
.____ -1 ---·--·--·--·-··--.. .................................. .. ,,.,,.. • "''"' • ... -__ __.. ________ -·-·---. ------····-·--. ---------- --· .. ·-----------·-·- __ .. __ ...... . 

• I--~--------·- -----, __ ...... . 

• •• ... 

"''"' 

. ·----'·----'----·----··--· .. -· -· 
• I 1--·--· .. --·- I · ·-- --·f- ·--····-. ---·-· . -----------···--· .. _____ .....___ 
" ___ .. __ 

-- -·1----· --

U I -1--s--i-· -· --- · ·. · 

"------------------------------ ---·--M ________ _ 
_..__ ________ .. _ ----~- - -

• -+· ----·-- --·-·--···· .. ____ ,_.··---·-------··· ....... -..... ,.. .......................... 
Jt.P8 2 'lllCI 

2 .o 
2 .Cl 

11 ooo I 2.0 

~;~,-~~~-.--r ~·~() 
p ,99.Q 

11.000 

... _. ..... _. .......... ._.. .... Q ................................ tA. T1t11•·teUl-ffll'ICl'"'9•leaperH. 

11. 

I 

~--' 

20. 
... -~--

"''"' • ,,.,,,. • 

•-- •"•- •••---f-s• 

1------·-·---... --~-t----------~-
- _ ......... ----· -·-.. l 

1 . ·----------· 

~---- -· 
------·-··---

__ ,.,J ,. 
I 

·-·---< 

- ·-·-.. -· -------t 
---------



• 

, 

It 

! I 
'• I 
I 

• 

e 
I e 
;~ 

~ i I I 
! i ! ! 
' I I I 

I I I . 
: . 

I j 
! . 
I ' 

I 

: . I : I 
I I 

' l ; : 

I I 
I i 

I • I 
I I ! 

~ ~ 
I : 
I I 

i . 
I 

I • I i ; 
I j ! 
! . 

I I ,. 
- _ '! - I I 

! I 
I I 

• I 

! I I I 
i j I ! 

I 
! i 

I i 
I I 
I I I 
! : 

I 

; I 
: . 

I 

1 
i I j I 

I i I ' 
i ! I ! I 

I 

I ! ! i I 

I I : . 
; . 

! I 

' I 

! I I I I 

: I ' 
1 I I 
j I : : I 

' I 
: 

: : i 

I i 

. . 

I ! 
I ! 
: I 

I 

i I 
I 

I 
I .• , 1 1 ! 

I ' ! I I ; 

I~; ~~--i-!---------~~I ___;'---'~:~~·~~·~~~~ 

I 
I ! : , j I i , 

: : ~I ; i ! I i i . I I i 

5 ~·!~:-+-~!_,...:~i--+-;--+-:~· ~-·--~:__._
1

~,-~,· ·i-~!--.:...l~i--~!----4 
! I I I i I ii : ! i I ! i I : : i i 
UI • . I i ! • ii I i,. I I I . I I I i : c I I I ! I I • i 

i ~~i t--~'-+-+!~i~+-Pi--t-_,_!~:-+-l-+-+-+i-4-1 ---+--'~i~i~i~:~ 
I ! !1 1, I i ! ! I! I I I 

i ~:~l-+--+-+-+--+---+~-+--+-~'~: ......... -+-+-+---~~+--1'__._!_. 
I I I ! I I I 

i ·- I I 1' I ! I I 
i I I I 
t-t----t---t-+-t--~-+----+--+-+-f-+-~-+---+-i-+--+--+--___. 

I 
~ I 

J 
! 

J 
t 
1 
I 
i 
t 
J 
c -
I 

I 
I 
1 

~---..---1~-+--t--+-~~-+--+--+-+-+--+--+-~~-+-........,. a 
J 
I 

1 111! 1! 1 l 
1
1 

I 

I i I 11 I I : I . I 1, 

I :: I ~ 4 

i I " I ' I , "'11111 111111111 11111111 I 
·----··· 



I . 
5 ~. : -• - . . 
> ! 
Ill 
IC • - • 
~ .. . 
8 i .... 

• i ~,, I 
I 

Si I 

I • Ill -a I 

f I 
'• i .. I c 

~ I 0 
~ 

I 
I 

~ -

. 
' 
• I 

I i 

I i 
• . I 

I ; 
I I • I 

! I 
I I 

I 
I I 
I i I 

i 

f 

-
: 

I 

I i 
'. _ .. - • ' I . 

' I 
: 

I 

. . 

; : . 
• 0. 

0 

I I • I 

: 

j g I 

i -: 

I
, I ' i 1 

• I I I i I . ' ! : 

: . ii : I '·· . I 1· ' : I I : i I I I : I I 
I i : ' I i I j l ' 
I l I I ! I I = i i I~ 

: ; I I ! 
I i 

' i I 

I I i 
; 

I ' ! I 

. 
i . g· I 
I 
l -· -.... 
i -I 

. 
I 

I . 
I o~ 

• 
• I 

I N• 
! ; 

! • I 

8~ I 
I 

~ -· •: ... 
' -· . I 

i 
I I l 

I I 
I . I 

I I I ~i I 

I I i ! I N j I 
I . ! ! 1· 

l I I : i _· ~1 1 -i 
! I 1 I~ I I~· 1'

1 I I r ! ii ! 
. I l .. 1, J ! I' ; 

I ' ; I h 11 j 1 J J I·· 1 I 1.' 
- " I • • I I I I . I I I I 1 I : I I 11: • I J ! ' 

• 

• 



- 27 -

~ OF FOREIGN TRADE 
DEMOCRATIC PEOPLE•s 

• l:EPUIUC OF KOREA 

Subject; Gore,_..t Pricri.tiea for DIF llD4 SIS Projects 

Far 1llUDO fimCU.. 

Re!ering to 7f111r letter ol 25 J-1987 m the abon Subjecta,gon~t 

priariies an the IDF and SIS projecta for 1JIIDO :.f.inmcing an aa fall.an; 

IDF Projects 

/1 • Ill1llrorinc Pulp mul Paper 11ill Operatians _, 

or RJesen Plant . .,_ 

h. Auie tance iD Eatabli.8ment or·- / 
Experimental Pilot Plmlt rar Hilk 

.h. :i:::u. rra1 Sea water. ~ 
/'+. Gold ore ProceuiJlg. 
' \ 5• Teclm~cmaaic 8tudy CD the E&tblishaent 
. or a Plant !or Procluwticm o! C1"7olite 

)( 6. MetrolOQ' 

-, ""-' F-fi- ·~z;~r\11 
! I • .. •· .,..e 

ff°~~ . £"' .. 
lf ri -~ s . .,,,,<. ' 

. t -~---A Q J. ___ : __ _. 
PO- ! 

I ·~----.._ACTI-o N cbM PLE TED 

, ?. lmproment o! Hetall11r3ic:al Product.a ~ity thrau:-.h Surf'ace Pinis!t..i.J!c 
· and Treatment ( Stud7 Tour ccmnecti."lg vi th SI/!>Rr/85/80' ) 

/a. Sewage Dispoaal I 

?. 9. ~., ·'."~'1Ching TecJ-.nol~ !or Col".e Froductioc. 

• i 10. rclt~p..t 

; 1. Proce~:iini; o! Stevia I 

/ 2. Cyclodcxtrine ProceaG I 

/ 3. A.'ltibiotics 

,j1t. ~iquified Petrc:.lewn Gu ./ 

t ./5. Pre-encinc•rintr Study CD the !fycR.'1 
t Pulp and Paper Mill. 
, 6. ~~i:st&.."\ce in ?.e~ovinc; Ru•t !rem Ve•:~ls 

Re~uosted in!~tion By UJutO an the abO?e IDF a.'1! SIS project• vill be 
provided to you u •oor. as pos:;ibl~. 

Mr. Carl-:":rik Wiber~ 
P-: ~! ~··-: • i',.!"'r~ :-l!nt,., t j ·.-e 
ot UIOl'· 
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Q; Dsl•e : 
D AChQN COHillc'llD 
0 ACD.°O"•ll:D-.;.D 
0 NO .. ,. __ .,I ··~-. .......................... 
NTIAli 

17 .Jd7 1987 

la • wtiDI with llr. ... .,.. .,.. Depat;J Dinctor-Gemra! of tbe 
Piftb ~. lliaiatzy of hnigla 'lnde, an 14 Ja17, to tlbic:b I ws 
KC ~led Jt7 llr. •Ider, Depat;J ... idat a.pnmtati99, a4 llr. Parooqm,, 
mmo/ao, w 419caaad,, iater alla,, ..._ Gowzwt priorities for DJI' md 
SIS wistance. Ia t:Jds nprd,, I• wlmiDg capy of a letter &am llr. a.n,, 
dated 13 .laly, wlW:h cantaina Govea 11t Jriarities for DJI' a4 SU wistance. 
a. 11r. BD aplai.Ded to•• priorit7 md wgeaaq shoald in this parUcalar 
contest be ft9Ude4 u moEe or lea SJDOD,_.. concepts,, i.e. tbe more -.-t 
actirities an W first. JDcidmata117, an tbe list of pa:CJlla•ed DJI' pmjects 
...-r1119 u any u 10,, tbe Pilot l'nit ftaceuing project (OS/DB/87 /050) is 
DOt included. SiDce ibis pmject .as awaz-Uy alru4y been qpzo1ed for 
lt-ali• special pmpose fundiDCJ,, llr. a. di.cl not thiak it necessary to inclme 
it. llDV9ver,, w are keenly avait.in9 yoar reply to oar latest quezy u to the 
at-atu of this IDF project. 

llr. Ban bu premised to provide - Vi.th technical dat-a and mckground 
infozation for uc:h of the newly prapoaed projects for D>F and SIS assistance, 
respectively. 

Qi the question of Goveri.ent cost-sharinq vith UllDP, which vas discussed 
in the meting llr. Alaxandranne had vith the llinister of Foreign Trade last 
110nth, I vas assured by llr. Ban that this is bain9 actively considered by the 

llr. •·•· Tandon 
Director 
Area PrOCJr.-s Division 
mIDO 
Vienn&, Austria 

,...,.._ Jiii!' .. 

- 11:2 

·• -
\.· 

, : . 

.-

{7 
..... r. 

~ : \ ~ ...... 
.. . ,. --. . -. 

... ··~ I 

c ... ~ .U•- cp;Df\',.O 

"°"" y """ 

17 M. 23 13 : 3l • 

REGISTRY 
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GDNn rt m4 Jae will iic• lbly nwert to • GD t:bis abject ia ._ 
u.. a.t-alauia9 wa14 be nqain4 for tba mn ~tal-iatmaiw• 
Jnjec:b ..., tllme Hmatifiell .,, tba nc:.t lllDIO aiui•. 1... liqm­
ficatim Of coal• ml --- CCIUHftt.ian md 41...nificatian with 
.,.cial nferwe to chwtcal iaaaRriea. 9len is ai.o die aaa--tallic 
.._f1ciatim tedmology vhicb woa14 nec:eaaiute a nibble ala of DP m4 
Govwwcat c:oR-sbariag. sbou14 it be foun4 mces .. ry to mbark •this qpe 
of tadmology vitbin tbe c:mpaas of tbe carrmt DP period. lble•er. J'OQ 
will pl .... appnciate tbat :r nlDing p:rog:r shle DP nsoarcu an 
inc1ee4 wry l.illited. 

It vu a pleann ._ing JOU hen in ~. Pl .... convey 9IY •incer• ngards also to llr. Alexanc1nnne. 

Yoars •incerely • 
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820 
so - 60• c 

I) El•ctrom.ical Pariftc:aUon 
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'· ...,.... 
. I) CrJ8'a1l (S&nioade, llonodde) ....... 
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R.O.B. Wijesekera/la 

11 November 1987 

UNITED NATIONS l!°"IDUSTRIAL DEVELOPME:"'ilT ORGANIZATION 

JOB DESCRIPTION 

Sl/DRIC/87/802/11-51 

Consultant in Analytical Chemistry and the Chemical Technology 
of Natural Products 

12 man 1110nths (including upto 2 veeks ho.e-base work as needed) 

ASAP 

Pyongyang (Foodstuffs Institute of Light Industry Science) 

i) to develop a scal~up process for the production of stevioside 
derivatives based on the laboratory scale processes already 
established; 

ii) establish the appropriate design and specifications for a pilot 
plant to facilitate large scale production of stevioside and its 
derivates. 

The consultant, among others, is expected to: 

1. Evaluate in detail the information 4nd results available at the 
Light Industry Science Institute (LISI) Pyongyang on processing 
of Stevio and compare it with international experience and 
standards, with a view to coaaercialising the process. 

2. Participate in evaluating and improving the laboratory scale 
extraction of the plant material from Stevio spp. and the 
separation and purification of scevioside products. 

3. Prepare the process design including process flow sheet for 
a bench-scale unit for stevio extraction. 

4. Prepare a drawing of the process design thus established for 
pilot plant operation for processing of stevioside and related 
products and recommend the most appropriate design and 
specifications for a pilot plant. 

The consultant will also be expected co prepare a report covering 
the avobe activites with appropriate reconwnend~tions for further action 
by the-Government. . ... / .. 

Applications and communiC1tion1 rtptdi"9 this Job On:t•Ption should be ..,., to: 

Proieec Personnet Recruiimtnt Section, lndusm• Operltions Division 
UNIOO, VIENNA INTERNATIONAL CENTRE, P.O. Box 300, Vienna, Austri1 

• 
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Chemist ot- Chemical h.·~~anologist with extensive experience in 
processing of natural raw materials by extraction techniques 
with a specific knowledge of analytical requirements and prepa­
ration of specification of pilot plants. 

English 

BKkgroundinfonnation OPR Korea produces only about 300,000 tons of sugar per ann .... 
About 90 per cent of this production is conswred by the foodstuff industry. 

Arable land being limited, the country could net undertake progr....e for development 
of sugarcane and beat. Besides, soil and climatic conditions of the country are not 
favourable for producticn of these raw materials for sugar. With the development of 
foodstuff industry, the demand for sugar is increasing every day. T'te Government is 
therefore encouraging use of alternative sweetening materials particularly stevio 
plant juice. 

The country is growing Stevia rebaudiana from which annually about 2000 tons of dry 
leaves are produced. The dry stevio leaves generate 6 to 7 per cent of stevio extract, 
and a total of 10 - 11 per cent sweetening principles. In other words, one ten of 
processed stevio leaves gives SO kgs of stevio extract and 25 kgs. of rebaudioside 'A' 
which are res~ectively 200 and 300 times sweeter than ordinary beat suger. This means 
17.5 tons of stevio sugar would have the sweetening effect of-about 44 tons of ordinary 
sugar. Stevioside and extracts have been widely used in Japan since the mid 1970's as 
sweetening agents, tast modifiers and sugar substitutes, and there have been no reported 
adverse effects. 

The Light Industry Scientific Institute has successfullydeveloped at laboratory 
scale a process of extraction of stevioside and monoside sweetener by processing of 
stevio plants. the process includes transfer of alpha glucosylstevioside from stevio, 
separatinn of stevioside and monoside, crystallization of monoside, its successive 
extraction, the purification of the stevioside and the quantitative determination of the 
sweetening effect. 

Based on the success of the laboratory scale processing, the government has under­
taken a programme for production of 10,000 tons of dry stevio leaves/year and established 
small demonstration units to encourage production of stevio sugar in every district. 
This is consistent with the established priority of the government to develop basic 
food processing chemical sector industries based on the utilization of local raw materials • 

Before launching the programme, however, the government urgently needs assistance to 
further test and improve the purification process to ensure quality of the products, and 
design specifications of pilot plants to be installed under this priority prograaae. 
The Government therefore requested for urgent UNJDO assistance in this regard. 
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Current structure of stevioaide as a aveetening qen.t for h1m1111 11&e, 
nnghom, .l.D. and Soejarto, D.D., 1985, in BconaE.c and lledicinal Plant 
Research, I, .lcadmic Presa, lev York. 
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Ion-e>eehange towers and storage 
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General view showing 
hopper (back IJ5) , inclined extractor 
(visuing to RHS), storage vessels 
(front) and digestion vessel(Front RHS) 
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General view 

Showing filtration towers and 
SClOrage vessels 
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Qmeral View of ion-exchange towers 
and storage units 
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Inhibits th• action of at•actylosld• 
rot liver 

Stevl• r•baudlan•, 
In th• 11olated perfused 

AUTHOR(S): l•hll, Emy L.: Bracht, Adelar 
LOCATION: Lab, Ltver Metab., Univ. Marlnga, 87100, Marlnga, 

Brazil 
JOURNAL: Rei. Commun, Chem. P•tho1. Phermacol. DATE: 1986 
VOLUME: 53 NUMBER: I PAGES: 79-91 COOEN: RCOCB8 ISSN: 00 

34-516• LANGUAGE: Engll•h 

109160024 CA: 109(t7)t90024m PATENT 
Pr~c•sslng of stevta rebaudlana leaves 
INVENTOR(AUTHOR): Alvarez, Mauro; Couto, Amaury Cezar Cruz 
LOCATION: Braz:! 
ASSIGNEE: Fundacao Unlveratdade Estadual de Mnrlngn: Banco 
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do Brasl1 S. A.·FIPEC 
PATENT: Brazil Pedldo : BR 8402752 A DATE: 880114 
APPLICATION: BR 842752 (840607) 
PAGES: 15 pp. CODEN: BPXXDX LANGUAGE: Portuguese CLASS: c 

07H·OOl/08A: C07F•003/02B: A23L·OOl/236B 

105141712 CA: 101(17)141712r DISSERTATION 
Studies on the sweet principle of 

stevlol, the aglycon of stevlostde 
AUTHOR(S): Co111padre, Cesar Manuel 
LOCATION: Health Set. Cent., Univ. 

Ltppla ctulcls and on 

111 i no I a, Ch t ca go, IL , US 
A 

DATE: 1985 PAGES· 230 pp. CODEN: DABBBA LANGUAGE: English 
CITATION: Diss. Absir. Int. B 1986, 47( I), 204 AVAIL: Univ. 

Microfilms Int., Order No. OA8605094 

105132351 
h:tractton 
AUTHOR( S): 

Husheng 

CA: 105(15)132319v JOURNAL 
of total ~tevtostdes by macro-reticular resins 
Blan, Shouzher.g; Sun, Hongfeng: Liu, Lill; Zhou, 

LOCATION: Llanyungang Tradlt. Chin. Med. Fact,, LlanyunganR. 
Peop. Rep. China, 

JOURNAL: Zhon~caoyao DATE: 1986 VOLUMF.: 17 NUMBER: 6 
PA~fS: 12·13 CODEN: CTYA08 ISSN: 0253-26~~ LANGUAGE: Chin 

esa 

101132174 CA: 101(11)132174f PATENT 
Manufacture of rebaudlostde A from stevtoslde by microbial 

.beta.-1,3-glucosyltransferase 
INVENTOR(AUTHOR): N1shlbashl, Hldajl: Katabaml, Tadashl: Oya 

ma, Mtklo: Matsubayashl, Ta~~~ 
LOCATION: Japan, 
ASSIGNEE: Oalntppon Ink and Chemicals, Inc. 
PATENT: Japan Kokal Tokkyo Koho : JP 8696995 A2 : JP 

6196995 QATE: 860515 
APPL!CA'10N: JP 84217913 (841017) 
PAGES: ff pp. COOEN: JKXXAF LANGUAGE: Japanese CLASS: Cl2P 

·019/5GA: Cl2P·019/S6J: Ct2R-001/465J 

105118910 CA: 105(14)118110n PATENT 
Recovery of stevlostde 
lNVENTOR(AUTHOR): Kumar, Sampath 
LOCATION: USA 
ASSIGNEE: Levy, Harold: Sorkin, Harry w.: Rogers, Edna Y,: B 

runo, Charles F. 
PATENT: United States : US 459940~ A ,DATE: 860708 
APPLICATION: US 785200 (851007) 
PAGES: 5 pp. CODEN: USXXAM LANGUAGE: English CLASS: 53601 

8100; C07H·001/08A 

105018211 CA: 101(11)1821ft PATENT 
Sweetener compositions. 
INVENTOR(AUTHOR): Ueda, Kazuo 
LOCATION: Japan, 
ASSIGNEE: Asahi Chemical Industry Co., Ltd. 
PATENT: Japan Kokat Tokkyo Koho : ~p 8885184 A2 : JP 

6185164 DATE: 880430 
APPLICATION: JP 84208155 (841003) 
PAGES: 3 pp, COOEN: JKXXAF LANGUAGE: Japanese CLASS: A23L 

·00t/22A 

105041420 CA: 101(1)41420s JOURNAL 
Studies on Isolation and purlflc1tlon of stevlosldes from 

Stevta by lon·eMchange method 
AUTHOR(S): ZI, Xuel I; LI, Ranbtao: Zhou, Aulmtng 
LOCATION: Dep. Chem., Yunnan Normal Univ., Yunnan, Peop, 

Rep, China, 
JOURNAL: Zhongguo Tlaowelpln DATE: 1986 NUMBER: I PAGES: 

12·13 COOEN: ZHTJE7 LANGUAGE: Chinese 

101041411 CA: 101(1)41411y JOURNAL 
!Mtractlon of stevlosldes from Stevie by mo~lf ted water 

eMtr1ctlon·a1coho1 precipitation methods 
AUTHOR(S): ZI, Xuell: LI, Ranblao: Zhou, Autmlng 
LOCATION: Dap. Cham., Yunnan N"rmal Univ., Yunnan, Paop. 

Rep. China, 
JOURNAL: Zhongguo Tlaowetpln DATE: 1986 NUMBER: 2 PAOES: 

17·18 CODEN: ZHTJE7 LANGUAGE: Chinese 

105021171 CA: 109(3)21171h JOURNAL 
Determination of ~tevtoslde In Stevla rebaudlana by 

reversed-phase high-performance 11quld chrom1tography 
AUTHOR(S): Gagliardi, Luigi: Amato, Andrea: Ba1111, Arnaldo: 

Cavazzuttl, Gilberto: Galeffl, Corrado: Bolasco, Adriana: Chim 
anti, Franco: Gattavecchta, Enrico; Tonell1, Domenica 

LOCATION: !at. Super. Sa~lta, Roma, Jta1y 
JOURNAL: Ann. Chim. (Rome) DATE: 1986 VOLUME: 78 NUMBER: 

1-2 PAGES: 39·43 CODEN: ANCRAI ISSN: 0003-4592 LANGUAGE: E 
ngllsh 

1042238111 
Stevloslde: 

prnpertle• 

CA: 104(21)223811n TECHNICAL REPORT 
an upd1ttng of Its chemical and btologtcal 

AUTHOR(S): Salvatore, G.: Paganuzzt, A. Stammatt; Silano, v 
: Aural I, A. Dracos 

LOCATION: Lab. To11lcol, Comp, Ecotosstcol,, 1st. Super. 
Sant ta, Italy 

JOURNAL: Rapp, ISTISAN DATF.: 1984 NUMBER: Iattun 84/13 
PAGES: 34 pp, ~OOtN; AAISEF LANGUAGE: Engl lsh 
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10C20S711 :A: 10C(23)20!717b JOURNAL 
Absorptton, dtstrlbutton, .. tabOltsm and excretton of 

stevlostde tn r~ts 
AUTHOR(S). ~akayama, Kunto: K••ahara, Datgo: Yamamoto, 

Fu•thtrc 
LOC~TlON: Omtya Res. Lab., Ntkken Chem. Co. Ltd., Omtya, Jap 

an. 330 . 
J~URNAL: Shokuhtr Etsetgaku Zasshl OATE: t986 VOLUME: '7 
NIJ-..SER: 1 PAGES: 1•8 COOEN: SKEZAP ISSN: 0015-6426 
LANGUAGE: English 

10C11CISI CA: 10C\21!i8Cl51p JOURNAL 
Det9rMtnatton of the stevtost~• content tn leaves of stevta 

rebaUdtana Bertoni 
AUTHOR(S): Pryluka. M.; Oe Cernadas, R. R. 
LOCATION: Oep. Tecnol. Ailment •• INTI, 1001, Buenos Atres, A 

rgent. 
JOURNAL: Rev. Agroqulm. Tecnol. Altment. OATE: 1985 
VOLUME: 25 NUMBER: 4 PAGES: 61f·i4 COOEN: RATLAB ISSN: 0 

034-7698 LANGUAGE: Spantsh 

10C121831 CA: 10C(15)121831q PATENT 
Stable arttftctal, low-calort• s\llletener co...,osttton tn 

acidic lledta 
INVf~TOPlAUTHOR): Ta~lzawa, Kotcht: Kamata. Mltsuo 
LOCATION: Japan, 
AS~IGNEE: AJtnoraoto Co., Inc. 
PATENT: Japan Kokat Tokkyo Koho : JP 8522t05o A2 : JP 

60221056 DATE: 851109 
APPLICATION: JP 8471181 (8404t7) 
PAGES: 7 pp. CODEN: JKXXAF LANGUAGE: Japanese CLASS: A23L 

·001/236A: A23L·001/008: A23L·002/008 

10C122101 CA: 10C(19)122101f JOURNAL 
Effects of tl"IClo-.thacln on the actton of stevtostde on mean 

artertal pressure and on renal function In rats 
AUTHOR(S): Melts, Marcta Saloniao; Maciel, Rut Errertas: Satn 

atl. A!"la Rita 
LOCATION: Inst. Biol., State Untv. Camptnas, Sao Paulo, Braz 

I I 
JOURNAL: IRCS Med. Set. DATE: 1985 VOLUME: 13 NUMBER; 12 
PAGES: 1230·1 CODEN: IMSCE2 LANGUAGE: English 

10C106307 CA: 10C(13)108307• JOURNAL 
.-..~hod of extraction and purification of stevtostde from 

Stevta rebaUdtana 
AUTHOR(S): Zan, Fengsheng 

118 

LOCATION: No. t Food Fact., Mudanjtang, Peop. Rep. Chtna, 
JOURNAL: Huax~e Shljte DATE: 1986 VOLUME: 27 NUMBER: 1 
PAGES: 31-3 COOEN: HUAKAB ISSN: 0367-6358 LANGUAGE: Chine 

10C087211 CA: 10C(11)17211p JOURNAL 
!solatton of sweet co...,ounds from SteYta rebaudtana 
AUTHOR(S): Aqutno, R. P.: Behar, I.: Blondt, A.: De Simone, 

F.: Scalesse, G. 
LOCATION: Olp, Chtm. Sostanze Nat., Univ, Naples, Naples, ft 

aly 
JOURNAL: 8011. •Soc. Ital. !lol. Spar. DATE: 198!1 
VOLUME: 61 NUMBER: 9 PAGES: 1247·52 CODEN: BSIBAC ISSN: 

0037·8771 LA~'GUAGE: I ta1 tan 

104050015 CA: 104(7)90089t PATENT 
1...,rov•ment of st•Yta sw••t•n•r ftavors 
lNVENTOR(AUTHOR): Kasort, Aktyo: Kawasaki, Mttsuyasu 
LOCATION: Japan, 
ASSIG~EE: Rlken Vttamln Co., Ltd. 
PATENT: Japan Kokal Tokkyo Koho : JP 85188035 A2 : JP 

6018803!1 DATE: 8!1092!1 
APPLICATION: JP 84~4!137 (840308) 
PAGES: 4 pp, COOEN: JKXXAF LANGUAGE: Japanese CLASS: A23L 

·OOl/22A 

104011771 CA: t0C(3)11771k JOURNAL 
studies of purlf lcatlon of crud• st•vlosld• preparations 
AUTHOR(S): Zhang, Jtajl: Xian, Rulahan 
LOCATION: Changuha Inst. Agrlc, Mod., Changsha, Peop. Rep, 

China, 
JOURNAL: Zhongguo Tlaowelpln DATE: 1985 NUMBER: !I PAG~S: 

1·3 CODEN: ZHTIE7 lANGUAGE: Chinese 

104004131 CA: 104(1)4131t PATENT 
Stevlosld•-.gamma.-cyc1odeKtrtn lnctuston co""ound• •• 

sweeteners 
LOCATION: Japan, 
ASSIGNEE: Sanraku•Ocean Co., Ltd.: Dalnlppon Amaml K. K.: Ta 

mn Btochomtcal Co., Ltd. 
PATENT: Japar. Kokal Tokkyo Koho : JP 8598957 A2 : JP 

6098957 OATE: 850601 
APPLICATION: JP 83204891 (831102) 
PAGES: 9 pp, CODEN: JKXXAF LANGUAGE: Japanese CLASS: A23L 

·001/22A 

1v•~0213a CA: 10C(t)2133w JOURNAL 
~lydrotysls of Stevla r•baudtana gtycosldes with th• gastric 

Juice of Megalobullmus paran~gu•n•ls 
AU7HOR(S): Ferrareal, Marta de L.: Bracht, Ana M. Kelmer: Br 

ach~. Adelar 
LOCATION: Oep, Farm. Bloqulm., Untv. Martnga, 87100, Martnoa 

, Brazil 
JOURNAL: Arq, Biol. Tecnol. DATE: 1985 VOLUME: 28 
NU~9ER: 3 PAGES: 399-412 COOEN: ABTTAP ISSN: 0365•0979 
LANGUAGE: Engltsh 
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1032H184 CA: 1t·'~<tl)2111ti.4q JOURNAL 
Detel"'tltnatton of stevtostdes by ht9h perfor11111nce ltqutd 

chrOINt,.,graphy 
AUTHOR(S): Nte, Hongvong 
LOCATION: Hunan Bur. Control l111Port Export Co111111od., Changsha 

, Peop. Rep. Chtna, 
JOURN4L: Shengwu Huaxue Yu Shengwu Wult Jtnzhan DATE: 1985 
VOLUME: 64, PAGES: 63-S COOEN: SHYC04 ISSN: 0253.9q19 
LANGUAGE: Chinese 

103195095 CA: 103(23)115011k JOURNAL 
Effects of stevtostde on the frequenctes of chromosomal 

aberrations and sister chroMattd exchanges tn the D-8 cell of 
CM nese ha•s ter 

AUTHOR(S): Nada•ttsu. Shtnsaku: Segawa, Mtchtharu: Sato, 
Yojuro: Kondo. katsuhtko 

LOCATION: Fae. Ho•e Econ., Htroshtma Women's Univ., Htroshtm 
a, J.tpan. 734 

JOURNAL: Htrosht•a Datgaku Sogo Kagakubu Kiyo, 4 DATE: t985 
VOLUME: to, PAGES: 57-62 CODEN: HDSKEK LANGUAGE: Engl lsh 

103177144 CA: 103(21)177~44W \JOURNAL 
Study on the purtftcatlon of stevtostdes wtth the use of 

Ion-exchange resins 
AUTHOR(S): Cheng, T. f.: Chang, c. Y.; Chang, w. H. 
LOCATION: Grad. Inst. Food Set. Technol., Natl. Tatwan 

Untv .• Tatpet, Tatwan. 
JOURNAL: Chung-kuo Nung Yeh Hua Hsueh H\lt Chth DATE: 1985 
VOl~NE: 23 NUMBER: 1·2 PAGES: 178·90 CODEN: CKNHAA 
ISSN: 0578-1736 LANGUAaE: Chin••• 

103177127 CA: 103(21)177127t \JOURNAL 
A .. thod for the lsolatton of stevlostde fro• leaves of 

Stevta rebaudlana lert 
AUTHOR(S): D• Cernadas, R. R.; Prvluka, M. 
LOCATION: Dep. Ter.nol. Aliment., INTI, 1001, Buenos Atres, A 

rgent. 
JOURNAL: Rev. Agroqulm. Tecnol. Aliment. DATE: 1985 
VOLUME: 25 NUMBER: 2 PAGES: 281•72 CODEN: RATUB ISSt-1 : 0 

034-7698 LANGUAGE: Spanish 

103177011 CA: 103(21)177011a JOURNAL 
w~rldWtde reseal"Ch on stevlostdes and their applications 
AUTHOR(S): Tang. Xuezhong: Wu, Xtukun 
LOCATION: Shenyang Fourth Ph¥rm. Fact., Shenyang, Peop. Rep. 

China, 
JOURNAL: Zhongguo Ttacwetptn DATE: t985 NUMBER: 4 PAGES: 

t-9. '3 COCEN: ZHTIE7 LANGUAGE: Chtnesft 

103177003 CA: 103(2t)t77003Z JOURNAL 
A new sweetener contatnlng 91ycosy1 stevtoslde. 
AUTHOR(S): Ktkucht, Yoahtakt 
LOCATION: Sanyo Kokusaku Pulp Co. Ltd., Japan, 
,JOURNAL: Shoku no Kagaku DATE: 1985 VOLUME: 85, PACES: 52 

-e CODEN: SNKAD4 LANGUAGE: Japan••• 

103111410 CA: 103(11)191410a PAT!NT 
Low-calorie sweetener co,..,01ttton 
LOCATION: Japan, 
ASSIGNEE: Sektaul Chemical Co., Ltd. 
PATENT: Japan Kokal Tokkyo Koho : JP 8575252 A2 : JP 

6075252 DATE: 850427 
ArPLICATION: JP 83183289 (830930) 
PAGES: 4 pp, CODEN: JKXXAF LANGUAGE: Japanese CLASS: A23L 

·001/236A 

103119172 CA: 103(19)111172z JOURNAL 
Separ•tlon •nd quantltatlv• determination of 1tevtostd• by 

rever1ed-ph•se HPLC 
AUTHOR(S): Peng, Olhua: F•n, Shaowen; Wang, Wenlong 
LOCATION: Wenzhou Ind. Sci, Inst., Wenzhou, Peop, Rep. 

China, 
JOllRNllL: Sepu DATE: 1985 VOLUME: 2 NUMBER: I PAGES: e-10 
COOEN: SEPUER LANGUAGE: Chinese 

103198787 CA: 103(11)t98787m JOURNAL 
A study on the conditions of eMtractton of 1tevtostde1 from 

Stevt• leaves 
AUTHOR(S): Chang, C. Y.: Chang, W. H. 
LOCATION: Grad. Inst. F~od Sci. Technol., Netl. Taiwan 

Univ., Taipei, Taiwan, 
JOURNAL: Chung-kuo Nung Yeh Hua Heueh Hui Chlh DATE: 1985 
VOLUME: 23 NUMBER: 1·2 PAG!S: 188·77 CODEN: CKNHAA 
ISSN: 0578·17~8 LANGUAGE: Chinese 

t03t22021 CA: t03(19)t22021g PAT!NT 
G1ucosy11tevtoblostde as a aw••t•n•r 
LOCATION: J~~an, 
ASSIGNEE: San.·o·Kokuaaku Pu!~ Co., ltd, 
PATENT: Japan Kokat Tokkyo Koho : JP 8537950 A2 : JP 

8037950 DATE: 850227 
APPLICATION: JP 831484~0 (830812) 
PAGES: 7 pp, COOEN: JKXXAF LANGUAGE: J•paneae CLASS: A23l 

·OOl/236A: A23L·OOl/22 

1031~0310 CA: 103(19)120310t JOURNAL 
Effect of stevlo1td• ana Its rel•t•d co,..,ounds on th• 

tndUctton of .alpha.-amy1a1e btosynth1~t1 
AUTHOR(S): Komal, K~lchlro: lwamura, Junlchl: Morita, 
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Toyoshtge: Hamada, Masayukt 
LOCATION: Dep. Agrlc. Chem., Ktnkt Univ., Htgashtosaka, Japa 

n, 577 
JOURNAL: Ntppon Noyaku Gakkatshl DATE: 1985 VOLUME: 10 
NUMBER: 1 PAGES: 113-17 CODEN: NNGADV ISSN: 0385-1559 
LANGUAGE: Eng~lsh 

103018881 CA: 103(11)18881d ~OURNAL 
Jon exchange .. thods tn extract ton and purtf lcattor1 of 

stevlostdes fr'Olll Stevta rebaudtana 
AUTHOR(S): Zhou, Ren: Ran, Zhtjun: Lt, Otang: Zt, Xuelt: Ron 

g. Ytng~tn: Lt, Rent>tao 
LOCATION: Dep. Chem., Yunnan 
JOURNAL: Zhongguo Ttaowetptn 
PAGES: t2· t3 CODEN: ZHTIE7 

Normal Univ,, Peop. Rep, China, 
DATE: 1984 NUMBER: 12 

LANGUAGE: Chinese 

103052935 CA: 103(7)S213Sy PATENT 
Ret110va1 of dtsagreeab1• after-taste of arttftctal 

sweeteners 
LOCATION: Japan, 
ASSIGNEE: Kondo, Kiyo: Kondo, Akiko 
PATENT: Japan Kokat Tokkyo Koho : JP 8527360 A2 : JP 

6027360 DATE: 150212 
APPLICATION: JP 13136241 (530725) 
PAGES: 4 pp. CODEN: JKXXAF LANGUAGE: Japanese CLASS: A23L 

·001/236A; A23L·001/22B 

103021241 CA: 103(3)21241y ~~URNAL 
Stevta rebaudtana lertont: an exce11ent natura1 sweetantng 

agent 
AUTHOR(S): De Levy. Ruth H. Galpertn 
LOCATION: Otv. Qutm., CHEMI S.R.L .• 1012, Buenos Aires, Arge 

nt. 
JOURNAL: Acta Farm. Bonaerense DATE: 1984 VOLUME: 3 
NUMBER: 1 PAGES: 47·50 CODEN: AFBODJ ISSN: 0326-2383 
LANGUAGE: Spanish 

10:219132 CA: 102(29)2111321 PATENT 
Modtftcatton of Stevta sweetener 
LOCATION: Japan, 
lSSIGNEE: Morita Kagaku Kogyo Co .• Ltd. 
PATENT: Japan Tokkyo Koho : JP 8451257 84 : JP 5951257 

DATE: 841213 
APPLICATION: JP 7636798 (760401) 
PAGES: 4 pp. COOEN: JAXXAO LANGUAGE: Japanese CLASS: A23L 

·00t/22A 

102202773 CA: 102(23)202773q ~OURNAL 
Metabo1tca11y activated stevto1, the ag1ycone of stevtostde, 

ts t11Utagentc 
AUTHOR(S): Pez~uto, John M.; Compadre, Cesar M.; Swanson, 

Steven M.; Nanayakkara, N. P. Dhammika; Kinghorn, A. Douglas 

LOCATION: Coll, F'harrn., Univ, llllnots, Chicago, IL, 80812, 
USA 

JOURNAL: Proc. Natl. Acad, Set. u. s. A. DATE: 1985 
VOLUME: 82 NUMBER: ~ PAGES: 2478·82 CODEN: PNASA& ISSN: 

0027·84124 LANGUAGE: Ergltsh 

102147114 CA: 102(17)147114J ~OURNAL 
Pre1tmtnary 1tudte1 on techno1ogtca1 condition• for 

extraction of stevtstdes 
AUTHOR(S): Lt, Slsht 
LOCATION: Xthu Stevtslde Plant, Changde, Peop, Rap. China, 
JOURNAL: Zhongguo Tlaowetpln DATE: 1984 NUMBER: 9 PAGES: 

10•11 CODEN: ZHTIE7 LANGUAGE: Chinese 

102080889 CA: t02(7)10189v ~OURNAL 
Role of column 1wttchtng tn aemt-preparattve 11qutd 

chromatography. Isolation of the sweetener stevtoslde 
AUTHOR(S): Little, C. J,; Stahal, O. 
LOCATION: Anachrom Ltd., Slough/Berkshire, UK, SL3 9VZ 
JOURNAL: J. Chromatogr. DATE: 1984 VOLU~!: 318, PAGES; 10 

~-11 CODEN: JOCRAM ISSN: 0021·9873 LANGUAGE: Englllh 

102024847 CA: 102(3)24147q ~OURNAL 
Dtterpenotd sweeteners. Synthesis and sensory eva1uatton of 

stevtostde analogs with !""roved organo1epttc properties 
AUTHOR(S): DuBois, Grant E.: Stephenson, Rebecca A. 
LOCATION: Chem, Synth, Lab., Palo Alto, CA, 94304, USA 
JOURNAL: J. Med. Cham. DATE: 1985 VOLUME: 28 NUMBER: I 
PAGES: 93·8 CODEN: JMCMAR ISSN: 0022·2823 LANGUAGE: Engl I 

llh 

101221143 CA: t01(21)221143s PATENT 
Glycosylstevtostdes and glycosy1rebaudlostdes as sweetening 

agmnts 
LOCATION: Japan, 
ASSIGNEE: Ikeda Tohka Industry Co .• Ltd, 
PATENT: Japan Kokal Tokkyo Koho : JP 84120073 A2 : JP 

59120073 OATE: 840711 
APPLICATION: JP 82229417 (121228) 
PAGES: 10 pp, CODEN: JKXXAF LANGUAGE: Jepane11e CLASS: A23 

L·OOt/236: C12P·019/56 

101211114 CA: 101(23)211914k JOURNAL 
Dtterpenotd sweetenera. Synthesis and sensory evaluation of 

bto1ogtca11y stab1e analogs of 1tevtostde 
AUTHOR(S): DuBol1, Grant E.; Bunes, Leonerd A.: Dlet~lch, 

Paul S.; Stephenson, Rebecca A. 
LOCATION: Chem, Synth. Lab,. Palo Alto, CA, USA 
JOURNAL: J, Agrlc. Food Cham. DATE: 198~ VOLUME: 32 
NUMBER: 6 PAGES: 1321•! CODEN: JAFCAU l~SN: 0021·85Gt 
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LANGUAGE: Encllsh 

101201312 CA: 101(23)201312b "°"RNAL 
Effects of thr .. sweetener• on rat urtnary bladder 

carctnogenests tntttat•d by 
N-butyl-N-(4-hydroxybutyl)nttrosamtne 

AUTHOR(S): Haglwara, Aklhlro: Fu~ushtma, Shoji: Fukushima, 
S~~: Kltaort, Masayoshl: Shibata, Mtchlko; Ito, Nobuyukl 

LOCATION: Med. Sch., Nagoya City Univ .• Nagoya, Japan, 487 
JOURNAL: Gann OATE: 1984 VOLUME: 75 NUMBER: 9 PAGES: 763 

-8 COOEN: GANNA2 ISSN: 0016-450X LANGUAGE: Engllsh 

101177332 CA: 101(20)177332q JOURNAL 
Extractton and tsolatton of stevtostde from leaves of Stovla 

rebaudtana lertont tndtgenous to Chtna 
AUTHOR(S): Huang, Jlanplng: Yang, Qlao11ng: Hong, Welmln; Zh 

eng. Ylmln: Tang, Yongmao 
LOCATION: Xlamen Tradlt. Chtn. Plant, Inst. Tradlt. Chin. 

Pro?r. Drugs, Xlamen, Peop. Rep. China, 

e 

JOURNAL: Zh~ngcaoyao DATE: 1984 VOLUME: t5 NUMBER: 8 
PAGES: 379 CODEN: CTYA08 ISSN: 0253-2870 LANGUA~E: Chines 

101188527 CA: 101(11)181927f JOURNAL 
The role of colUft"I swttchtnv tn analyztnv co~l•x sa~l•• 
AUTHOR(S): Little, c. J.: Stahel, O.: Hales. K. 
LOCATION: Anachrom Ltd., Slough/Berka., UK, 
JOURNAL: Int. J. Environ. Anal Chem. DATE: 1984 VOLUME: 

8 NUMBER: 1-2 PAGES: 11-23 COOEN: JJEAA3 ISSN: 0306-7319 
LANGUAGE: Engltsh 

101192284 CA: 101(17)1S2284f PATENT 
Stevtostde analogs 
INVENTOR(AUTHOR): Dubois, Grant E. 
LOCATION: USA 
ASSIGNEE: Dynapol 
PATENT: United Stat•• : us 4454290 A DATE: 8408t2 
APPLICATION: US 272798 (8t0611) •US 189243 (800922) 
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