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ABSTRACT 

The project DP/URT/86/026 • Assistance to the Essential Oils Industry

Zanzibar• entered into second phase with the fielding of the C.T.A. on 13 

April 1992 through 12 June 1992. Some of the activities not accomplished 

earlier are expected to be completed during this phase. 

Capacity utilization of the Distillery and production of essential oils 

improved significantly during the project period. Value of essential oils 

produced has reached a level of US $ 400,000 and more per annum as compared 

to an average of about $ 110,000 per annum prior to the Project. 

Simultaneously, exports reached $ 420,000 during 199u-91 as compared to $ 

112,530 in 1988-89 (avat:age annual export was $ 66,680 during 1983-89). 

Further improvement in the production and export of oils is foreseen with the 

introduction of additional essential oils bearing crops in future. 

So far, the Marketing Expert, Quality Control Chemist and the Engineer 

h&ve completed their missions. Quality Control Laboratory is now well 

equipped. The Distillery Chemist has been appointed. His training at site 

as also through Fellowship is well taken care !>f. Perfumer and Agronomist 

Experts have yet to complete their missions. 

Techno-Economic Feasibility Study for establishing a Processing Facility 

in Unguja prepared earlier was revised in the light of discussion with the 

G.H., Z.S.T.C. and the Principal Secretary, M.O.I. on 23, April 1992 in 

Zanzibar. Revised Feasibility Study Report is now submitted again to the 

UNIDO. 

Training component through Fellowships of the Distillery Chemist and the 

Harketi~g/Export Manager of the Z.S.T.C., is planned for this year. Training 

Programme and Study Tours considered necessary for other National Personnel 

are also suggested in this Report. 

In order to sustain capacity utilization of the Distillery and 

production of essential oils at a level of $ 400,000 per annum, some more 

inputs are needed. These are indicated in this Report. 
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?-!.::r~:.::tin:; of inc~sed pn'duction of c::;zc::t.:.o.l oils on a 

regular b.:i.:...i.::; needs ira.r:tedictc ~ttent.ion o: the Project o.nC the 

~vcnnent of ZWcibar. In this conte.:-~:. ~...iciµ:;.t.ion of concerned 

officicls in the ::ntcrn.'.ltio:'lcl. ~nu-rcss of R::;:;cnt.ial 0.U.s, fia\'Ol.:TS 

& Fragrances to be held in Vienna in Oc~b-~r 199.:! ruid 3~udy Tour of 

higi1er authol'i.tie::; of the I-Z.C.:L and t..~e z.:..':'.C are ~pectcd to 

ir.lprovc e.'q:nr~. T.rl.s un: 31.zo CI12.ble the ::.:.':'.G to pl~'" lcr-.g 

ten:: strategy. 

The !listillery lacks rcqllisi te transport f:;.ci 1.; ties for 

transport.in£; r.t.'.lteri<U. of essential. oils.Corrective r.ieas.i.-es are 

called for. 
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I?!~O'JU~~ O:·!: 

T'ne Project ha::; no\-; entered i..•to second :tnase (ZX.tension) as 

recor.rnended by Ulc T.P.R. meeting hcld i.• Zarc.ibar on 2C June, 

1991 a."'ld approved by the U.~:.!J.P. conscqucnUy enha."lCin!; the b~get 

provision by US $ 159 1000. The Che.Ji.cal Technologist, Zssential cils 

:Jistiliati.on Plant ~pert ( C. T • .t..) started U1e current mission from 

1.3 .:.pril 1992 thro'U.6h 12 Jwte 1 1992. Job Description is attached at 

An.."lex. I. :::Jesides the work done as per Job Description, folio~ 

aspects eoncerning the Project were also at~ed to: 

i. Techoo - Economic Feasibility Study on the "Establishment of a 

Processing Facility for Essential Oils i.11 Unguja, Zanzibar" 

sulxnitted t.o UNIDO. {Rep:1rt: 28 January, 1992) was discussed 

with the Pri.."lcipal Secretary, Hinistry of Trade &: Industry and 

the General r-a"l<lger, Z.S.T.C. on 2J April, 1992 in Zanzibar. 

The National Project Director (Mr. Qnar S. Nasib) was also 

present. ~lhile accepting the ReJX>rt in substance 1 it was 

suggested that t..11e ?.eJX>rt may be revised especially with 

respect to 

a) Utilisation of ?lant capacity may be at levels of 40,6o 1 00 

and 100 percent fro.'!! t..'1c first year of opcr~t.ion to tile 4th 

year of operatiJn respcctivel::. 

b) Since S'..itr.:ti.sS:.on of the Rctx>rt ir1 Ja"l 1992 there has been 

fut.her dcvaJ.u;,tion of T. Shillinc; to 2e5 (April 92). In 

order to take care of further dcv-dluat.ion, the entire d.:.ta 

in the ::le?Jrt :::!1:)uld be calculoted tak:inc v-..U.ue of collar 

equivalent to J20. 

considercc rc<.U.i::~ic, :n':'!i:.'.lbilit.:,· o!' 500 tvn::; v ~ lir.es 

that availability of about. JO to~s of .liJ;1f!5 in 19?4 with 

sr:i.:tll incre.'.l:;e in the followint; ycnrs should be t..:D-:cn fur 

proce::ising. , 



(5) 

The Report was re-writ:ten joindy with Shahid Ahmad. Engineer f.xpert. The 

Revised Report (10 Hay 1992) is again submitted to UNIDO. 

ii. In the abserace of an Agronomist the Farm work was also gi'l.en due 

attention. Instructions for the proper up keep of the farm were given 

to the Distillery personnel. Norms were suggested for econouaicai 

operations to control expenditures and optimum ret:urns. 

iii. The Quality Control Chemist (Q.C.C.) and the ~ngineer also joined the 

Project for 2 months and 2 weeks respectively. The Q.C.C. was briefed 

and plan of work chalked out. The Distillery Chemist was trained in 

pract:ically all the aspects of analysis of essential oils by the Q.C.C. 

Work on G.C. was delayed primarily due to non-function of hydrogen 

generator and no-availability of hydrogen gas cylinders. 

Training of national personnel as also Study Tours have been 

Jlanned in order to complete all the activities listed in the Project 

)ocument. (Annex II) 

It was observea that while production of clove stem and bud oils 

has reached a satisfactory level, marketing was neither regular nor up 

to the production potential. The Z.S. T .C. is fully aware of this 

problem. Efforts are being made to not only strengthen marketing in 

Europe but also in other countries. While UNIDO has fielded a 

Marketing Expert and Marketing/Export Manager, Z.S.T.C. is scheduled to 

go on a Training Programme, it may be relevant and necessary to send 

higher authorities like G.M. Z.S.T.C., Principal Secretary, Ministry of 

Trade and Indu~try to undertake a Study Tour and plan strategy for 

regular sale of the existing and enhanced product.ion. This is 

considered important. as otherwise work done so far in Maximising 

product.ion might not yield the desired results. 
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Production of clove stem oil declined in the year 19<;1-92 due to 

non-availability of t:t.e raw material l the entire available stock was 

processed by July 1991 while the new crop became available only by 

November December 1991). However, clovf' buds processing was 

increased. Lemongrass production was less due t~ problems in 

transportation of the harvested material. 
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ll • MA.Tit-::ISING CAPACITY L'TIU~ATIOU AUD PRODUCTICN OF ESSENTIAL OILS: 

Prelir.i:inary basic information on t.~e Distillery capacity and its 

utilisation has been given in details in earlier Rep:>rts of the C. T.A. 

(please ref'er to pi.ges 6 - 10 of t.~e Replrt, 10 Harch 1992). 

It is, however, relevant to give up to date production c'ata on all 

the three essential oils viz clove stem, bud and lemongrass. 

For comparison, data on the production of these oils in the earlier 

years of Distillery opere ti.on is also given. 

Processing of clove stems, buds and lemongrass during the 

pl"e-.t>roject and Project peric.d is sunr.iarised in the following table: 

Processing of' love Stems, buds &: Lemongras:; 

Proiect Period 

1989 - 1990 

1990 - 1991 

1991 - 199!. 
(July 91 - May 92) 

11 months 

Pr&- Project Period 

198.3 - 1989 

;.. verage A."ll1ual 
(5 years and 
10 months) 

Clove 

Stems =---

!039.50 42.65 54.92 6.14 

1069.95 46.27 99.16 13.73 

552.25 26.34 16i .39 22. 78 

2678.92 lJJ.17 7.19 0.96 

i..:v. 78 22.31 

Lenongrass 

41.91 119.36 

169.18 424.54 

~6. 98 681.39 

NB: Quantities in tons except lemongrass oil which is given in litres 

Value of Oils Produced 

Project Period US Dollars l ,0!.0,714 

Pre - Project Period II " 6f:IJ,450 

Total ?.aw Hatcria.l. Froces~ed 

Project Period 3420.24 ton:: 

Pre - Project Period 2695.11 tons 

' Cdntd ••••• 
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Processing and product.ion of clove ster.1 oil in 1991 - 1992 was 

less primarily due to non - availability of the raw mate:.:itl from 

August 91 t.ill November 1991. During July ")1 i.e beginning of the 

financial year, only 24. 78 tons of the stems were processed. Later 

on, only 7.43 tons were processed during Apri.J. 92. Dist.illery 

operated for only 2 days during t:us month. Lemongrass could mt 

be processed during March and May 92 for want of tr-c.Ilsp:>rt and 

due to heavy rains. Inspi te of all the botUenecks the product.ion 

of essential oils is expected to reach a level of about US $ 4001000. 

As mentioned in earlier ne.:ort of the C.T.A. 1 Per.Iba has a 

nmber of problems coming in way o!' opt.iJmml utilisation of the 

Dist.i.llery cai::e.city. Major problems are: 

i. 

ii. 

iii. 

i. Irregular supply of electricity and thereby of water. 

ii. Inadequate facility fer repair and availability ot 

f:> i::e.re pu-ts. 

iii. Inadequate transp:>rt facilities. Considering the 

above in view, it is p:>ssible to process and produce 

essential oils estimated as under: 

Processing and Product.ion Potential 

l!&:a Quantity fill ~ (US Dollars) 

Clove Sterns 1260 tons 56 tons 200,000 

Clove Juds 162 tons 25 tons 250,000 

Lcmont;rass 600 tons lfl5 tons 12,000 

Total ~ B2.~ tons 542.000 

Co.l.cul~tion of caracit:,' utilisation and processilig - product.ion 

p:>tent.ial is given at Annex m. 
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!3csides .:e::io:'lgras~, •-:ork on !..'ir.:!c ot..'ier ~ tentia.1 species of 

e~:.:t!ntial oil - bearing plants is under progress. ~ese ~re: 

., 
~· 

ii. 

i.; j. 

Basil ( Me~hvl :::.:.v"i.col type) 

Vetiver 

Ceylon cin."la..":!on ( Cirmar..oc:..ir.1 ~) 

;...'pt.o date progress o! wor'r:: is given as under. 

i. Basil: Present area under basil is about 0.4 acre~ as 

area was extended further duri..."lg Septe-n.ber - October 1191. 

~wt..li of plants is satisfactory. As me~tioned in the 

last re:EDrt of the c. T .A. (~e:EDrt - B. Gulati), crop 

from an area of 0.2 acres was harvested and distilled. 

Seco~ harvest has row been taken in l·!a:; 92 even t.1lough 

t.~e crop was not nowering i.e not mature for distillation. 

Lower leaves had turned yellow and started falling. 

Harvesting was necessary to get a proper next !'larvest. 

Crop yield was J50kg .. Oil content was 0.28 percent 

when distilled in the distillery. Oil content is 

:.;atisfactcry. Oil quality from first anC. second harvest 

...,ill be :rtUdied by the Quality Control Cher.ti.st for their 

!ily:i.zicc - chemical const..'.l.~ts ani composit:io~. 

:.:U-lier, 2 <15.stinct i:lorp-tologiccl..l:: dif!'erent t~'peS 

o!' bc.sil ~1ere observed. ~cse ;;ere distnJed in the 

T '-- (!l t ~ "·, ti) -.. • ~1.· • • ~uvru.t..:.:r-.1. ;~ep:>:" s ~· IJ'.U<l ..11.ln.ng .... ::i.s ::i1sz:i.::>n, 

i.:.J. the three t:,7~~ ;1ere again diztillcC. ir. :::-.c ~<l:>orr-t. •. n:·. 

These ;.;in be stud.ic.d on t~e '.}.~. by the ~ .. :.~::.it:,· 8ont.rol 

i·!ore area i::; prop:>scd to be clea:-cd in ::;e 

Con!.d, •••• 
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Vetiver: The pl.anti; arc ready for h<irvesting. However, t.."1.ere 

is no satisfactory arra.l"\t;ernent for large scale dist.i.llat.i.on. 

:Sfforts are being made for arran.;i.ng distillation. 

Cinn.:imon: The plants are now about 2 years old. Growth is 

satisfactory. !he plants are prop:>sed to be pruned next year to 

induce bushy growth. 

3i tter (sour) orange tree 1 growine in Pt:i.li"<=t and ·:n~.lja iz 

yet anotJ1er pl"Oli'.i.Sing essential oil - bearing plant especially 

for its leaf oil (petitgrain oil}. The ~ty Control Cher.ii.st 

was ~sked to study this oil also during his current r.ti.ss:!.on. 

Leaves 1·;ere distilled a fresh as also rind of the truit to ftudy for 

che."Jical comp:>sition by t.~e r..c. 

Even though work done on thP. divel'Bi!ication is satisfactory, 

it is necessary to employ a full time Agronomist Supervisor for 

e!"fective day to day supervision. He can also be trained for 

taking data on plant growth and perfonnance which is necessary 

for obtair.ing optimum yield of t..~e essential oil. 
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IV • CO-OllD:mATING ACTIVITIES OF EXPmTS 

F.ield:ing of Experts till March, 1992 was sunmari.sad in 

the last. rep>rt. of the C.T.A. (B. Gulati, Rep>rt 10 March 1992 

pages 35 - J6, 43),. Since then, the Engineer has completed 

his mission (29 April - 17 May 1992). 'lbe Quality Control 

Chemist will be completing his mission (22 April - 21 June,1992}. 

'lhe Engineer was briefed by the C.T.A. on his arrival 

at the Project Site on r.tay, 4, 1992. He along with the C.T.A., 

completed work dn the revision of the Techno - Economic 

Feasibility Study ''Establishment of a Processing Facility for 

Essential. Oi1s in Unguja, Zanzibar". He worked in the Di.$tillery 

on various aspects as per his Job Description such as F.qu:ipnent 

Maintenance Schedule, need for Spire Parts etc. 

'lhe Quality Control Chemist was also briefed by the C.T.A. 

on his joining the Project on 25 April 1992. Plan of work was 

discussed. Training of the Distillery Chemist ·was \D'ldertake.: 

b;r him. He will also prepare list of inputs that may be needed 

for the laboratory. 

Perfumer and Agronomist are yet to be fielded. 
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Potential of product.ion in the Distillery has been worked 

out as under: 

Clove Stem Oil 

Clove Bud Oil 

56 tons 

25 tons 

Lemongrass Oil 1.5 tons 

('lbe product - lilix has been worked out consi.der...ng realistic 

availc.bility of the raw materials and their processing). 

Even though demard for the above menticned essential. oils 

exists in the world ma..""ket, it is imperative that regular and 

sustained ouUet for these essential. oils is established. 

However, such a situation does mt seem to exist at. the p-esent. 

New that processing and prcd.uct.i.>n of the oils has bee.."'1. taken 

care of during the Project work, all possible efforts need to be 

iut for marketing of these oils. 

To recapitulate, the Project has assisted the Z.S.T.C. in 

carketing of the produce as under: 

i. Nominating the Y.arketing/Export }!ianager, Z.S.T.C and the 

Plant }.Ianager to p.;..-ticipate in the International. Congress 

of Essential oils, Fl.avours & Fragrances held in New Delhi 

in November, 1989. 

ii. Pellowship/Training Programme of the Plant !-tanager of the 

Pemba Distillery a1so included meeting p::rtentia.1 buyers of 

the oils in Franc~ and ~. 

ill. U:m>o fielded a Harketing Expert to chalk out strategy for 

marketing clove and other essential oils. 

iv. The Harkcti.ngjE;q:ort. J.ianager, z.s.r.c. is scheduled to 

Wldcrtake a "Sales Promotion trip to major present and 

p:>tcntia.l consu.-:1ers o! clove ster.i oil (and bud,Lemongrass 

and basil oil) lcadinz t..o increased CXµlrts (Ir:r.1ediatc 

ObjecUve - Ji Outp.Lt Uo. 2). 

Contd ••• 
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However 1 in order to r:-.ake the Project cnmpl etel,y successful, 

both the Z.S.T.C. and t.'le U ~i D F need to j:llt concerted efforts 

for s..:.ccessful. marketing. nigher authorities of the Z.S.T.C. and 

the ~-ti.n:istry of Trade a."ld I!ldus-;rj should also get acti:vel.y 

involved by U?ldertaking Study Tours and take sp:>t decisions to 

enhance exJ;Drts. U U D P/UNI::;c should also consider favourably 

any request for assistance in this vital aspect as and uhe."1 

received !'roe the OJvenr.ient of Za.--.zibar. 

VI. F'JT"ll:S INPUTS AAQUI:tci-E:!T CF THE !lIS'I'II.L::?Y 

'lhe Disti.l.l.ery, with t.l1e assistance of UNDP/mrroo, has 

improved significantly in its capacity utilisation. Hm1ever 1 

for sustaining production some more inpits and er.forts are 

required. Sooe additional i.mp:>rtant inpits are listed below: 

1. Spare Parts for F.qu:ipnent: 

Essential spire parts were procured earlier during 

the initial period of the Project. 'lhe Engineer Expert 

du.ring his current mission (April - Hay 1991) has 

evaluated the need for spare parts for Distill.ery 

:::.qui.pnent1 Generators and P.e:;sir !,;, Haintenance workshop. 

'!'he list of inp.its i.r.&.11 be i.ncorJX>ra.ted in his JeJ;Drt. 

The requirement i-zas discussed by him tlith the Plant 

!-~"lager and the Production Uana.;er. 

2. ~ty Control Labora:.Ory: 

";he '~'Uality Control Laboratory is well eq..lipped for 

a.-.alysis of essential oils. A Qis Chromatogra?'i has also 

been installed. The ~..iali ty Control Expert has also 

broilght \·r.i th him a special colur:m r.r.ich used for essential 

oils exar.d.nati.on as ~.is was not supplied by the supplier. 

Contd ••• 
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This J11I"Chase was duly authorised by the C. T .A. earlier in New Del.lti. 

when its need b'as explained by the ~.c.c. during briefir.g. 

future requirement for che:nical.s, solvents and glas~ 

is not much. list of these has been prepared and will be submitted 

oy t..~e Q.c.c. 
Besides the above, there is a need for a Fractionation Assembl.y 

of 10 litres capacity in order to stardardise prepu-ation of "lr-al.ue 

added products frora clove stem and Black - oil (!leJX>rt B. Gulati, 

G.'!'.A., 10 Hn.rch 1992, p. 17} 

3. Pilot scal.e Di.stillatio~ :.i:--.it: 

... 

The _o; st i l lery has undertaken work on the diversif'ication of 

essential oil bearing crops. Before undertaking large scale 

cultivation of the selec~ species, it is necessary to underta..lce 

pilot scale cul.tivation trials. 'lbe l)j_still.ery does not JX>Ssess 

facilities for ciistilling crops .1'rom these trials. It is nece8Ul7 to 

have a steam distillation unit or capacity or about 150 lit.res. 

Vehicles (l.Drry): 

One or the constraints in opt.:i.mun capacity utilisation of the 

Distill.ery is lack of vehicles for transp>rtation of !uel wood, 

harvested materials etc. (:leJX>rt B. Qtlati C.T.A., 10 March 1992, 

p • .39). 

'1\ic lorries were recolllllended as absolute necessity; one each 

to be provided by the Project and the Z.5.T.C. 'ftle General t'.anager, 

z.s. T .: has asked his Dy. G. M., Pernba, to spire one lorry as and 

when needed by the Distillery. 

Purchase or a lorry was incorJX>rated in the Project Document 

(Activity 1.1.4 of Outp.it 1.1). 'Ibis could mt be done earlier. 

It is now strongly recommended that a Tata truck of 10 ton ca.J>.1cit:,· 

ma:; be p.irchased. This i tern is now included among other i ter:i .:it 

"11."lex. IV. 
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VII. RECa-:-IDIDATIONS 

R>l..lowing reCOlll:lenlat.ions are listed ror consideration am 
implement.at.ions. 

1. 'Ihere is urgent need ror 2 lorries to 

i. Transp:>rt lemongrass harvest f'roc the fields in order to 

derive maxinn.n p.:»ssible benefit. 

ii. Transp.:»rt i"uel wood for dist.ill.at.ion of clove buds. 

I!' p.:»ssible 2 lorries, one each frail the Project am 

Distillery resources may be pll"Chased. In any case one 

lorry must be pirchased as early as p:>ssi.ble. 

2. Road l.eading to the Magome Pam becomes impassible in pitches 

during rains resulting in loss or harvest of lemongrass. '!he 

Cbvennent of Zanzibar may be i.mp-essed to replir it in order 

to enable SllX>Oth transp:>rt of the material to the Distillery for 

processing. 

J. a) 'lhere is urgent need ror a full time Pam Incharge (Agronocdst) 

to look af'ter the Farm work on day to day basis. 

b) International. Agronomist may be selected am fielded to 

canplete ~1e mission no SCJC>ner the Distillery/ ZSTC is ready 

to receive him. 
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Annex - I 

J03 ~CSC::UPTION 

JP/JRT PJ,/026/11-01 

Fost title Che:nical. Teclm:>logi.st - Esse."lt.ial Oil :>is!.illation Plant Expert (CTA) 

D:.irntion 2 oont..'1s 2.0 w/m 

Date reG.uired 16 March 1992 

Duty station Chake Chake (Ped:._) 

P'urp:>se of project Maximizing the caIBcit.y utilization of t!1e Clo~ Distillery in 

Chake Chake (Pecba) 

Duties '!he Chera:i.cal '!ec.'mologi.st. will be resp:msible for activities 
conPected with the modernization of the Chake Chake Distillery, 
Opt.i.mi.satin of its present capability and introduction of an 
appropriate production prograr.r.ie. Specifically t.'1e expert in 
collaboration with local person."lel \"dll be expected to carry 
out the folJ.ow:ir..g: 

a) Ut.ilizing spare inrts ordered by :r.r.rno foll.owing 
reCO!llllendat.ion of the Essential Oil dist.il.l~ti.on consultancy 
(11-51) the expert will fon:r..tl.<lte a."'Jd implement a 
comprehensive plan for better utilization of existing 
installat.ion thus brin&ing t."1c plant into U-10 shift. 
oper-ot.ion a.'1d rcconr.ier¥i addi ti.on.al hard\":are ~ other 

requi.rer:ien ts. 

b) The expert will ~rdinatc the activities of the exper"t.s and 
will be specificcl.ly involved in t..'1e ''In !i!-a."lt training" 
Progranr.ie b:r r.ieans of lectures or sani.nars or any other 
period of j:.str..iction t.h.:it may be required. 

'!he expert ;r.il! c:nbody his observations and rcco::r.iendat.ions 
ir. re}Ort which he 'H"il.1 be expected to finali:>e a.."'Jd present 
to UNIDO U?=>n C.'1::tplction or C.'.lCh of his r:dssion. 
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Annex n 

Training/ Fellowship ar.d Study Tours 

Training irograme planned and a\;ccmplished till Ma..-ch 1992 was 
given in the ....ast rep>rt of the C.T.A. (B. Gulati, Rep>rt: 10 March 
1992, pp l&.19) 

Following irograaue is now planned/suggested: 

i) Marketing/ Elcp>rt Manager, z.s.T.C: 

Sales Promotion Trip of the Harket.ing/E%p>rt Manager, Z.S.T.C to 
major present and p>tent.ial. consumers of clove oils is planned as 
wner: 
a) Visit I.T.C. Geneva in order to get. upt;odate infonaation on 

the demand, supply and pl"ice levels or various essent.ial. oils. 

b) Paris am Grasse (Cannes), France, to meet the p>tent.i.al 
buyers (traders and consmers). 

c) !Dmon: to meet the existing beyers and other p>tent.ial. dealers. 

D"'ll"a tion: 'lhree weeks 

ii) Chemist -
For training in various aspects of essential oils aspecially 

analysis by chemical and instrumentation techn.i.ques am ol!'actor;y 
evaluation. 
Duration: Six weeks at the foll.owing Institutes 

a} Institute or Medicinal Plants, Poznan - Pol.am 
b) Pollena Arma, Warszawa - Pol.am 

iii) Production Manager inwl ved in production am also maintenance 
needs exp>sure in these .tields or acti 'Vi ty. It is suggested that 
he may be sent to Turkey to work in the Processing unit 
established by the u.N.I.D.o. He should also 'Vi.sit essential 
oils distillation centres operated by private people. 

Duration: Four weeks 

iv) Considering the need of anti problems in marketing of clove and 
ot..'ler oils, the General Manager, z.s. T .c. and the Principal 
Secretary' Ministry of Trade am Industry' Govennent or Zanzibar 
should joinUy \D'ldertake a study tour to get first ham information 
and decide on sp>t steps to be taken !or increased and sustained 
market.i.ng or the oils produced. 

Contd ••• 
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'lhi.s study tour is e."tpected to enable the G:>verrment of Zanzibar 
to formulate a long range p:>licy for improved and regular marketing Qf 
essential oils. 

Duration: Two weeks 

v) Parti.cipation of the following in the International Congress 
of Essential oils, Flawurs and Fragrances to be held in Vienna 
in October, 1992 is strongly recomnended: 

a) Marketing / Exp:>rt Manager, z.s.T.c. 
b) Pla:1t Manager, Dist.:illery1 Chake Chake, ~. 

c) General Manager, z.s.T.c. 
d) Principal Secretary/Director Trade of Ministry or Trade 

& In:lustry, Governnent of 1.anzibar. 

'.lhe Congress affords a unique Gpp>rtuni:t.y to meet coilSllllers, and 

t.raders of essential oils 1"rom all over the world. 
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Annex -Ill 

Capacity Utilisation: Potential of 

Processing in the Dist.i.llery: 

'!he Dist.i.llery has 10 distillation units of JOOO litres capacity 

each. Out of these one is reserved exclus:i.vely for distillation of 

raater.ia.l giving essent.iaJ. oils lighter than t:ater. Fbr calculation 

?J11X>ses, out of t..1le balance 9 units, only B :ire considered operational 

at any time of the year. 

Utilisation of t.l-ie distillation units to process t.he estimated 

available 1!13.t.er.i.als is as under: 

Distillation or 

a) Clove Stems 

b) Clove Buds 

c) Lemongrass etc 

5 dist.illat.i.on uni.ts 

J distillation units 

1 d:i.st.:illation unit 

With the .3 - sh:i.tts operation of the Distillery, 200 working 

days are considered practical. However, due to various factors such as 

electricity, water, transp:>rtat.ion problems ;ictual wor!:ing of the Disti.llery 

is taken as (:IJ percent of the 200 - operational days: based on these 

!"actors, the processing capacity of ~l-ie Distillery has been worked out as 

u:'lder: 

Contd ••• 
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Capacity Utilisa~ion Calculation 

- Ma ter.i..al. to be 
Processed 

- Unit to be 
used for Processing 

- Mater.i..al. for 
J shifts 

- Processing capacity 
a) fbr 200 days 

b) R>r 120 days (60 '/, or 
(a) ) 

- Oil Produced 
(tor 120 days 
working) 

Eqiort value or the Oils 
(U S Dollars) 

Total ~.teri.al Processed 

Total Oil P:rodused 

Total Eitport value 
(U Z Dollars) 

Clove Stems 

5 

10.5 tons 

2100 tons 

1260 tons 

55 tons 

Z/5,000 

Clove Buds 

3 

1.35 tons 
or 

2.70 tons/ 
2 days 

Z/O tons 

162 tons 

25 tons 

250,CX>O 

2022 tons 

81.5 tons 

537,000 

Lenongrass 

1 

5.0 tons 

1000 tons 

6oo tons 

12,000 

Note: i) While required .qamtJ.t7 or clove buds (distillation grade) are expected 
to be available, to get 1260 tons ot stems will need concerted e.rtorts. 
An area or 90 acres under cultivation ot lemongrass can easily yield 
estimated quantity or the material. 

il) Distillation time, including lo~&: unloading or the materials is: 
fbr Clove Stems 8 hours 

CD.ove Buds 48 hours 
Lemngrass 4 hours 

1il) Eitport Price or the oils is: 
Clove l.;tem S 
Clove Bud S 
Lmo~ss ' S 

5/ Kg 
10/ Kg 

" 8/ Kg 
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Anne.x -IY 

List of Inp.its Needed fbr the Dist.illery 

1. Spare Parts: 

Need for spares for the Distillery Equipaent, Generators and 

Repair&: Maintenance \iOrkshop was evaluated by the Zngineer ~pert. 

List will be incol"JX>rated in his Hi.sSi.on Rep:>rt. 

2. Quality Control Laboratory 

Ii.st of Chemicals, sol vents and glass - ware has been pre~ 

and will be given by the Quality Control Chemist in his Mission 

Rep:>rt. 

J. Fractionation - Rect.i.fication dSsembly, 
Cap.city 10 litres 

'lhe Assembly will essentially comprise o.r: 

i. 'lbree - necked round bottom nask with bottom discharge; 

stop cock or tenon valve of 1.5 an. di.am. 'lhermometer p:>cket 

charging p>rt (B-29) and on air leak tube with B - 29 joint. 

ii. Colmns 120 an (one) ~ JO an. (one) diam 5 an. GI.ass 

belies/tubes as p.cking material. 

iii. Renux divider, automatic renux control, comenser, product 

cooler, receiver nask one - litre and 5 litres cap.city, 

vacuun make - break 3 way stop - cock, cormecting tubes for 

vacCl.lll connections. 

iv. Heat.in£; manUe \':ith bottom discharge arrangement for the 

fl.ask. 

v. Vacum - pllr.lp - double stage with 200 lit.res/minute air 

displacecent capici ty, vacum gauge (Mcleod ) 0 - 10 mm 

(one) and 0-1 m (one), vaCUllll t.rap for vai;:ours. 

The Assembly will be complete in all its e;..sential p-:lrts 

and with sup;:ort structure. 

Contd •••• 
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iv. Pilot Scale Steam Distil.lat.ion Unit: 

Ca_!acity 150 litres. 

The unit llill be made of stainless steel to lllr'lrk with steam 

and caµble of withstanding pressure of 2 bars. Coraplete with 

tubular condenser and 2 norer.tine receivers; one each .for 

sepirating oils lighter t.;an water and one for oils heavier than 

water. 

The unit will have both open coil for steam and closed coil 

for heating accumulated water :it Jieed irises. 

Arrangement for cohobati.on is also to be provided. 

For loading anc.. unloading cf t.;e material a cage with hamle to 

be provided. 

v. Vehicle: 

One Tata truck, complete with open body, cap;icity 10 tons 

Fbllowing essential s~s to be ordered along with the 

lon-1: 

1. Nozzles 12 pieces 

2. Repair ld. t wheel cyl.ir.der 4 sets 

J. Shock absorbers 2 pieces 

4. Engine overhaul gasket 1 piece 

5. F\.lel filter 4 pieces 

6. Oil filter 4 pieces 

7. Tie rods (left & right) 1 set 

a. Wheel bearing (rear and front) S pieces 

9,. Compression ringz 1 set 

10. Cross joints 2 pieces 
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List of Books and Periodicals 

Sr.No. Authors &: Title of the Dook 

1. Yoshiro Hasada 

2. 

3. 

4. 

"Analysis of Essential. oils by Gas 
Ch.rolilatograP"iy and Mass Spectrometry'' 

F. Fbrmacek &: K.H. Kubeczka 
''Essent.i.al Oils Analysis by Ca.pi 11 iary 
Gas Chromatograpiy and Carbon -
1:3 N l-I R Spectroscopy 

R.L. Grob ''Hodem Practice of 
Cas Chromatograpiyt• 

Fl.avour & Fragrance Materials 
(Latest Fditior.) 

Price: US $ fJ:J + 820 JDStage 

5. Brian Lawrance 
"Essential Oils 1976 - 78 

1979 - 00 
19Bl - 86 

6. 

.. " 
II II 

Price $ 148 for set of 3 volumes 
µlus $ 22 each for p>stage 

Total $ 214 

Steffan Arctander 
a) Perfur.ie & F:l.avor f.~tetial 

of Natural. Origin 

Price $ 195 net pre-~d 

b) Perfur:ie & flavour Cher.ti.cal~ 
Vol I & II 

Price US S 335 net pre paid 

Annex - V 

Publisher 

Halsted Press 
Book, J. Wiley & 

Sons Inc. 
!Iew York, 1976 

J. ~:iley & Sons 
Inc. new !"ork, 1}}82 

- do -

Cl ured Publishing 
:0, Box JlR, Wheaton, 
!linois, 
60lfJ:] - 0Jl8 USA 

- do -

Hrs Haria G. 
Arctander 
6665 Valley View 
3lv.d, LOs Vegas 

r:evada 89118 U S A 

',.. , ~or.td •••• 
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7. 

8, 

9. 

10, 
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Authors & ?it.le of t."'ie de>ok 

E. G.lenther 
"'lhe Essenti;.1 Qi.ls" Vol 1 - 6 

Ba.uver, Kurt t,; Garbe 
"Common Fragrance & Flavor 
Ha ter:i.al.s" 

B M Lawrance, B D Mukherjee & 
B.J. wills 
"Flavour & Fragrances: A world 
Perspective 

C.R.C. : Hand Book of Chemistry 
& Physics 

11. A.I. Vogel 
Practical Organic Cncmistry 

Journals &: Periodicals 
(To subscr:i.bt.: for J years) 

1. Cosmetic world News (Bi-monthly) 
lJO W i~re St. 
London, \'lIH O A T 

2. ?erfllr.ler & F1avori.st (Bimonthly) 
lliured Publishing Corp. P.C,Box Jl8 

if heat.on, IL. 60189 - OJ18 USA 

J. Indian Perfumer (Quarterly) 
:sser.t.i.3.l oils AsSt"..:.. of India 
:r..ia complex 24 Veer Savarkar Block 
;'ha.Y..arp.i,;·, Vil::as i·!arg, 
:;ew Delhi - 110J92 - India. 

Annual subscription S 1:IJ 

Publisher 

D. Van Nostra'lCl 
Inc. New York 

v.c.a. PJblishers 
1985 

Elsevier Science 
Publishing B. V • 

.Amsterdam' 1988 

Chemical Rubber 
Co, 18901, Cramrood 
Par!tway, 
Clevelani, Ohio. 
44128 - US A 
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List or Persons Met 

1. Cbverment of: Zanzibar: 

- Mr. Issa s. Kachano ITinc:ipai Secretary 
Ministry or Trade & Industry 

- l·lr. Kasim K. Songoro Director, Iniustry 

Zanzibar State Trading Corp>ration: 

- Mr. Abdul.rahm3n Rashid 

- Br. Shail> Ali Mossi 

- Mr. Sul.eiman J. Jongo 

- Mr. Henry Kaleza 

- Mrs~ Fat.ma A. MwiDYi 

- Mr. A. Krassi.akov 

- Mr. Akim 

Co\Ulterpart, Starr: 

- Mr. Qnar S. Nasib 

- Mr. Feruz Ramadhani. 

- Mr. Salim Rashid Juma 

General Manager 

Economic Adv.iser 

Marketing/Exp>rt Manager 

Marketing Section 

Chief Accountant 

Uni.do Country Director 

0000 

Pl.ant Manager,Clo~re Stem 

Oil Distillery Chake Chake 

Production Manager 

Chemist 

An.riex VI 
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Backstopping Officer•s Tectm.ical ~nts 
based on the work of Kr. B. Gulati 

DP/tll.T/86/026/11-01 

Annex VII 

T. De Sil va/jbg 
1 July 1992 

The report contains the activities undertaken by the expert together 

with a initial .c-va.luatic~ cf the prcble!!!S and recommendations for solving some 

of them. Part of his time has beer. spent on revising the feasibility report 

thus af~ecting his contribution to project activities. 

Two major problems have been highlighted by the Consultant naaely the 

need for marketing strategies and the difficulties in the transport of raw 

materials, lemon rrass in particular. Part solutions to those have been 

suggested. Procurement of a lorry should be considered as an urgent necessity . 

and requisitioned immediately. The nomination forms for study tours should 

be sent soon as arrangements for these take time. 

The Consultant has also worked out how to maximize the utilization of 

the pilot plant to reach the target outputs for the year. The projected 

amounts may not be achievable unless the plant is used as proposed by the 

consultant. 

The activities of the project in the agronomical area have been 

postponed due to lack of counterpart staff. There is an urgent need to fill 

this posts on a priority basis if the outputs of the project are to be fully 

realized. The fielding of the Agronomy expert is also unduly delayed. 

The Consultant has coordinated the activities of two experts. 

Backstopping Officer agrees with the recommendations made by the consultant 

and hopes that the counterpart authoritie~ will take immediate action to 

implement the recommenda~ions. 




