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1. Sumaql 
The Project which started fl'Olll J~, 1989 is primaril.J concemecl 

With etrenl 1ning the work of the Clove Stea Oil Distillery, C.bake 

so as to precees clove stems and I or bud& to produce 90 - lie tans 

o'f their oil per anma, add more aromatac crops for essential oils 

and deftlop sales •thodolOQ :tor sale of these ails. !he Project 

bas a budget of VS I 423 ,968 1Jm>lving technical experti.8e of 6 

JntemaUCJll8 kperts to wo1.ic oo cli:tterent aspects of the Project. 

~ llarketi.Dg E:xpert baS completed b18 lliSsion, While ~ .T.A. baa 

UBecl about half the ./a of hie assigment. other Bxpez ts i.e. 

Anal.Jtical Chemist, Agronomist, Engineer and Perflaer ban to 

complete their short teim lliSsions. Their aiesion is deb.7ed clue 

to DID-receipt of all the inputs relevant to their aiesion. 

Work in the Distillery .., die:NJ>ted due to, 'firet, lack of 

water and later on due to breakdown of boiler-.tumace. Jloth 

these ban been ta '-en care of resulting in regular production trm 

August 1999. However, during the firet a.fU.~ ll18&ion of the C.T.A. 

in Dt:ceaber 89 - llarcb 90, the production •om was orgmiBecl in 

such a wq that the qwm"1:ty of clove stems and buG& processed in 

2.5 montbS surpassed 'the average annual processin& of these items 

dur1JJg 1964 - ea. 
Work on the clinraitication of crops p1'0gNllDes is progressing 

well. LmlongraBs area is 35 acres, veti-rer 4 acres, cimewm - 4 acres, 

cardallm - 1 acre. ~s baa came up well ancl:~:z:tigular production 

ha8 started. SoreeniJJg of local aromatic pl.ante bas sboWn poasibil1tJ 

at produoillg an essential oil rich in •tJv'l cbaviool procluoecl trca 
Ocillm baBUioua. Work on We species 1.8 beiag persue41. 

Sales at olcrte stea am bud oils haTe pictecl up. Sal.es ~ 

1989 - 9t at VS I 220,660 were about '19 percent 110re tban in 1988 - 89. 

Oc,asidering tbl progress of work, the Principal 8ecretarJ, 

Jlinistrf of !rade and Indust17 and the General ~r, 1.enzibar 

&ta te Trad1.tJB Corporation have suggeetecl for preparing a proposal for 

add1 tional inputs, extend1.ng wort to Vnguja and ertension of the 

Project. Purtb.er inputa bJ the z.s.T.o. ban been .. sured tor eucoeeetul 
illlplnaentation of the proposal.a. 
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1. JaaeUate acUcn was taken b;J &IDO, Vienna w place order fe 

Project i.Dpi'ta iD Bn - Deceaber 89· Go04l8 were w be euppliet 

bf Ja - PebruarJ 1991. Due w lackaf .iD:tm..tiGD at ho3ect 

site, there was in01'd1Date del.aJ' iD clear:blg theae. It 1a 

recwni'"1 that gooclB lJlllg in Dar e s.1 a• be clearn w1 Ulout 

dellq. 
2. b Project National counterpert should iDtODl muoo imediatelf 

about the receipt of inputs to enable UBIDO to field the hpert8 

as soon as possible. 

3. len field 111.Ssion ofC.T.A., Jnalfti.cal Cha:l.St an4 Bagmeer 

aboud be a joint m:l.Bsion. 

4. Becamendation regarding :l) aiditional inputs, ii) Bxten.diDg 

Project actirtties to lJJJgUja an4 111) Brtenaion of tbe Project 

•de as per discussion With -the Gon. af Zanzibar (111D1SU"J ef 

InclusU"J) an4 z.s.t.c. should be considere4 early for. ~r 

action. 
lanzibar State h"acliIJg Corporation ..:, 1Dd1 ute their 

contril:lution in cash and ldlld for the above recc:miendaticm 

(!lo. 4) 
5 • .Appoin'tillent Of a OhelaiSt an4 ~t shouldbe expedited w 

aa~e Bxperta to train them at site. 



3. Iavomcuana 

!be Project DP/IB!/8'/12' •••18Ullce w BaaenUal Oil IndwtU';r 

z.ru.r' 18 bUri m :r.11a w .. r1.1ae tllll CqM1v ot Clow Stea Oil 

Di.llWler;r" engagecl ~ in 'the precluction et Clon Stea Oil. 

PrMuc'Uon of lmaagrua eil baa atartecl :rece.nUJ f:rca Ule culUft"tel. 

lemagrase of "Weat Ind1en !Jpe•. The P.rojecteme mw eperatiGD tr. 

Juq 1'89. 
!he Project hU 3 min Tmdjate ObjecU'ft8t 'ri.SI 

l) Jpgra41Dg of ChaD ChaD Cl.ne Oil U&Ullation plant to pnceea 

J.9Qi toDI ot clo,,. atem GD a t.we abi:tt 'bui8 per ,ear. 

2) Dnelopaent aD4 culU•Uon at ditterent species et planta 

Jiel41ag easenu.al eila tor tiftr'Bi:Cj,c&"tion purposes. 

3) Dneloiment ot llRrlceUDg strategy tn the iDcreaBM out pit 

et cl.on atea oil. 

!o acld.ne the objecU.na, the heject ma a buq;et et 

USJ> ollarB 423,ga, ccapr181Dg ot tile folleWing cmponentaa 

1) Intemational .hpena 2,.5 - vs 235,iOI 

11) Equipaent • 105,508 

111) • a,oee 
iT) others i tiecellaneOU8 • 22,169 

423,961 

Pollowing International BQena have been recrui tecl te 

work in the Projects• 

I!!!. .Desipti!p. Period 
l) Dr. lalie'Y Gulati OB-Chmlical fechnologiat 

Basential Oils 12.t Diil 

2) Dr. •• L. lfalluhW&ri Anaqlical Cbem1.at 2.5 • 
3) Mr. naue A. IUerbecJc jgroDcm1.st ••• • 
4) 11r ....... Abe791Dgbl Marketing hpert 2 •• • 
5) :lot 19t seleotecl Pertuaer l.t " 
') Mr. Shahi• Amm4 Bagineer 2.0 .. 

The c.T.4. •ill be co.pleti.ng about 7 110nth8 assi&me.nt b.J' encl 

August 1990 (current 1118aion). The .Agronom1.Bt an4 Anel.7tical Chelliat 

have completecl l llll an4 1.5 • reap11ctinl7 While llarlceting Bxpert 

baa completed las m.1.ss1on. Eog:ineer Expert will start bi~ msaion ~ 

near tutu.re ae also #tr.Tt'IVl;.St and Allal.7tical Chemist atter the 
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requisite in puts reach the Preject Bite. Pert\lller baa not been 

reorui"tecl so far. 

!he Project i-a progresaecl aattafaw~. !be hogrese report as 

per P.roject Docment ancl Objeeti"YU as also cm tec!mical upecw 18 

giwn ill the followiDg pages. 

IQring "tbi8 ld.Baion Mill eapbaBiB was. laid on ::the :tollowing s-

1.) hanc1a.rdia1Dg puaaenwre for tiSWlation of leaongrasa aDl 

clOft 1:lu4 oil. 

il) P.reP8J.'aticm .temples ef oilB ffta loc•llJ' aftilable armatie 

plant •teriala for cbeaical. ani elfac'to17 eftl.uati.OD. 

iil) Di"f'81'8it1cation of armatic crops eapecial.q lemongrasa cm large 

scale u4 illtrocluction et more species. 

iT) f'ra1n1ng of mUDnal •'Att :bl the cultiT&tioll, clistillati.on 

ad laboratc>l"J ..m. 
T) 111acellan:eoua work such aa plann'JP& for "t;ra1n1JP& tor national 

atatt, foU. up et arraDg1Dg :mpaw for the •O?k of the distille17. 

u) Orgam.sing factorr .. rlt for~ produoti.on. 

JmiDg 1ibe tirat 8Plit aissioD (Deceaber l.~ w Jlarcll l.9'1) the 

C.'f..l. hall an opporiulli'tf w 4i8cusB 1'1"11 tbe JbDourable lliDiBWr of 

Tracie A Industr7 an4 1ibe P.rincipal Secretar, ~ the Jlini.stl.7 w the 

Ge'ffl."llMDt ot lanzibar. P.requent meeUngs W1 th the General llanager, 

z.s.ir.c. bel.t»M in tbe .llFP88 ot u.e IT--Ject. 

Daring the eecondsplit Id.Hi.on (2' June - 31 August 1991), more 

'than deairecl tiae ... •pent in Dar ea Sela• as BU waa given bf 1IDP 

Oil 4 Jul.1 1991 aD4 clue te cancellation of flights to Pemba (•o fli&ht 

operatei tW. 13 Juq). In the wnwhU.e, at Dar ea Sala• arrangoeata 

were tinaliBM With the hnMn'• Inclu8trial Research and Dneloiment 

OrganiaatioD (!IBDO) te 4epute 2 pe1'89D8 tor repair of furnace of $ 

boiler at Pemba Diet11191"1 aa the D.leUl.le17 was eut of operation •:1Dce 

en4 March 91 reeul.ti.ZJg in loH of precluction. As a laat resort, c.T • .l 
arrim at :Juba 'bf charter fli&}lt along •1th TJRDO apecialiata tor 

turnace repair. 

The p1'0ject work, izl8p1te of BOM setback 4ue to furnace brealUWIL 

and erratio 8D4 reetrictei eleotrlo aupplJ' frGa tbe lelancl power house 
:18 progreAing well. 
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IQring a Yi.811i 1iO Peaba Dia1i:1.Uer, (27 JuJ.7 - 30 Julf) bJ 1ibe 

Principal. SecreUar7 to 'the ll:lni.Btey of IndueWJ · GOYemaen1i ot 

Zanzibar and the General Jlanager1 Zanzibar State hading C.rporaticm1 

detailri cliacus&iODB were hel.4 CJD all the aspects of 'thif Projec't, 

11i8 progress mi tu"ture course ot ac'lion. fiJe Principal Seore'Wrf 

and 'the General llanager1 1.s.t.c. While upreaaing their aat1B:tac1i1.cm 

cm 1ibe progreas of tbe Projec1i w01S weze ot 'the ppinion 1iha1il 

1) The Project neecla :turther 1Dpl1i8. !be extent ot require

MDt WU cli8cuS8ecl and l181i of 1-a.& to be pircbaSed 

prepared. 

11) Project acti"f'i1iie• sboul.cl be ertenclecl to imoln- 18laa4 o:f 

VnguJa. 

111) !be Projec1i should. baft a4c11.Uaml. 1Dpu1i ill respect ot 

teo)m1oal ccaponenta 1..e. I:ntemational Bxper't8 and tbe 

Project aboulcl be extende4 "7 a-Ueas-t i acmtba.Z.s.T.C. 

woulcl contribute b7 wq .r eerYices, lRlilcling, local. 

:mn-powr1 transport. aecre1iarial ancl office taciliUea w tbe 

Bxpe~ for wol.it in hguJ•• Becettaa17 1Dputa ill the Peaba 

DJ.atille17 woW.4 ala• be ade as and When nece&Sa?'f • 

A propoaal cm the above ha8 beea preparecl and iDCluiei 1D th18 

report. 
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4- .;!.,_xtrac·uon Jletboclolog:rs lapronaen'tl 

DietillatiOD. equipaent at 'tbe Clew Stea Oil D111Ullft7, 

as '119 D8ae indicates, wu ae•ipK apecificalq &u' tiaWl.ation et 

clow ·~ onl.7• .As tM •tea oil 18 ~ ftluet. for ant 
eftl.uatet bJ "8 eugenol CGntent, '\be ~tere •et tar 

i:llltillatioa were a1M4 at get~ oil :lD a ai.on tm ba"fiDg 

eugenoJ. ceoteut as per ftrloua S1ul4aria. 

Oil proclucM ill tbe DisUllft7 ... ie "1th the ~tieh SWlcluU (LS.) 

aa also 1.s.o. S"tand.arU. ou ·~• 18 ale• upt c.loure4, 
ftrJ clear 8DCl -rr. frca ll018ture aDl setiaenie. hr Ulll 

preduction ot cl.ow eta oil, there ... , ~ore, not mch et a 

prolal• emept that we 1118hd to rework :p&raM°tere H as w 
produce a oil which not cml7 meetr. the LS. ~ 1.s.o. 
Specification tor eug.....iol centent Mlt was also With iapl'O'ftcl odour. 

Ctmditione .t clist111tng clne bui _. l~• are 

ti.fferent 'than those fer •tea oil. 8-e consicleraticm fer 

c11Btillillg •terials other thD cl.en B"tela are emmera"tM 

.. under. 

:re.-yp:ua: Citral, the •in conaituent ot l.ewgrass, 

1B aeDSit:l.ve towards heat. Conti:tion tor 41.atilli.Dg clo'ft oil 

are l.ikel1' to ..Ueot advers]J leMDgraBB oil qual.i:tf. Diattllati.Gll 

of grass was, therefore, acme at a111ospheric pressure :teepillg still. 

"8aperature be~.low 1"°C. Vn4er tbeae conclitioDS tiatWation wae 

ooaplete :lD a'bout 2 hol1l'9. Oil qual.1 v appeuet w be good. 

One 881lple of oil fona clietWatioD aulpet U81JI& sotliua 

sulphite aetbo4 was ollsenet to contaill 7a per cent citral. 

(- volume). ID some samples ciual content was reporte4 w be 

aa high as 14 per cent. 

Clove :a&cl81 A goo4 quL.1 v clove tut oil should haft 1 

•WrcarToPbJlleme, humulene, eugeawl aD4 8Upn1'1 ace"tate. !he laet 

me bein8 lllportant (Work done elsewhere baa indicawt anrage 

percent.age contettt of these ccapouma u1 Ca.z7opbJllene 2.5 - 3.1 percent 

£. humulene 0.35 - e.45 percent eucenol '7 - 76 per cent an4 q~l 

ecetate l 7 to 28 per cent. Total percentage of these 4 coos ti tuente 

come to 9' to 97. Goocl qualitf clove b&l.i oil haa fairq h1gb percentage 

ot 8UieD1'1 acetate, ratio of qenol to ite acetate ie about '11. 
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Wncler tbl cODdiUon o:t clen •~ dieWlaUOD (l.22 w 1.5 Iara 

er 115 - m 0 c still tempentun), ~l aoetaw R'MD ieWJl there 

b7 attv.Ung oil quaUv. Ian• et w.a cons1c1.eraucm, clon "14 

oil waa cliatillei at • a...,_rio pre98Un an4 at abou'\ i••c 
etill tmpera'tiul'e. ~"1111 et ti.Bt.Ul&UClll "IU'ie4 frca 24 w 3' hour&. 

a large maber et .u llDplea at w.riOWI ·~of ti.BtUlation 

ban been collecW tor cm.ical &D4 tlllacUr7 naluaUcc. 

the tiBUllaUon unite are equispe« 111.th tmpera1ure am 

~sare centrob::: Wbich aable4 • w tiBUl &Dul~ all 

the u.ree ditterent •wrial.8 'Uat 18 lemmgraee1 cine 1a1&a 81111 

clne •'HM under cond1"1on8 cusi.Urei fawurai.1.e w get each banng 
goo4 qualit;y in 8D op'tima ,teli. 

I.pro• eaent et Oieur of Clne Stea an4 :aJA Oilaa 

After 'tbe stage at filtezaticm at cloT8 ·~am llui oilb1 "theae 

are treated. for rmnaJ. et •18ture/waWWld.ch 1 1• • 'the specific 

grantf o:t the 9118 18 DeadT equal w 'Ulat at water• BemwJ. et •ter 

18 clone bT wcma cliatillati.Gll. 

While rellOT1Dg •ter unier ftCUm a -11 qua.Uv flt oil, ceusi.e'ting 

et low 'boiling ccmponenta' iA9 •'b'lia1llN. fhNe lo1f •:lliJJB cmiponenta 

contribUte to the •top note• et the eil.. At the present, 'then law 

'boiliDg ccmponents are treaW • •aate product. It 181 .b9Weftr1 

peaaible that to get •true w nature' eta. alMl 1lu4 oil.8 1 tileBe cmpenenta 

need. to be ad4M back w Ule -.111 oil. W. ban •tart:ei collectiJ)g bee 

low boiliDg rich fractJ.cm,~ L W1ll lie c8D8Ul tec1. te ascertaiJL 

it tbese eboul.4 be a4clH back w tbe oil be.tore sale. 

It 1B relennt to note tbat u a 'LrJ.al. m laboratu'7, tbe8e lew 

'9111Dg cosponezita were adiei w 1ibl MiD oil. The reeultiDg oil Mtched. 

in odour the clove bwl oil proclucecl in v.1 a&8"1. 
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5. Qualit;y .Aaaeasaent and Storage of Beeential Oils a 

Under the current p~ of pro4ucUon of essential cil.B ancl 

frc:a ~ose selected for mtrod.ucUon, folloWill& eeeenual oil.B will 

'be B'\UdiH for quali'Q paraaentera I 

l. Cleft stem oil 
uncl.er pl.'Ocluc'ti.CJD 

• 
2. Clon bud oil 

3. Lemongru8 {West India npe) • 
4. Veti-ver 

under trial culti•tion 

• 
5. Cinnmnm leaf 

'· Citronella (.Ta• 'Qpe) f u1iure ~ 

• 7. Palaroaa 

Jl1 ~ aboff eesentila o:l.lB haw Mt1Dite atanbri specifica'ti.ODIJ 

in respect of pb.JBico-chemi.cal propeniea. Odour 1S also 

con8i4erecl PD mportant factor for practicallJ all these essential. 

o:l.lB. 
It Will not be neceBSlll"J w clnelepcatlmdari& for these oil& 

but to atandardiSe pos~:tiianest teolmoloa and di-..tillation 

parameters so as to produce oilB meetlll& intemational •tandarclB• 
Same work has a].readJ been dcme an the proclucU.on techniques an4 

parameters. Bowewr, 'tb18 work will be Cfapletea an receipt of 

all the laboratorJ inputs iDClucling G.L.C. 
SimDltueously, odour naluat1on w1.ll aleo be clone and natiomal 

staff "trained bf the Bx,ert Perfumer. 

Storage of oil.a prior to sale 18 an iaportant f acwr eepeciall7 

wbich iB now made clear of moiBture, aeclimeDts and swrecl 1D cool 

cl1"f pl.ace in clean drumB exclucliJ:Jg air to avoid deterioration of 

citral. content. 
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6. Market1¥ S'fizategs 
It ha8 Men o'b8erft4 that sales et clcmt atea ancl bu.cl oil.B ha8 

picltecl up turiDg tbe laat 2 ,.ar&• Pnepecia for lemagraaa ue 

equalq 8C*l• Bowenr, it 18 neoesaar,r w iaprCn'e tbe teapo 

of sales so aa to reach a "Wrge'\ ale at about lit uas ~ clove eta 

aad bud oil8 to um at least I 519, .. per amn•. 

Vn.cler tbe P:ro~ect, a llarketing Bzpen b88 been pro"ficlecl 1lbo 

18 to l~ 111"8 all the aspecia et ealea prcmotion and augge!'t 

a clear •'tbohloa w acb:l.ne the Ob~ectin. ~ llarlceti.Dg Expert 

.baa cci.pletecl bi8 111.Bsim. B1B report, When sw.i'ttH, Will be 

exwtnH for iapl.-aUcm bJ' tbB IS!C Zansi'bar• 

IA the MDtiae f ollawi!Jg swpa .haw been 'taken to 1apro'ft sales s 

i) !he llarlte~rt JlaDager of 'tbe msro 18 propMed to go cm 

a war to contact proapectin qere 111 abroad .. eapeciallJ the 

•eatem COl.mtriea. !his prosn- ms been clel.aJM as the 

Xarltetil:lg/lxport Manager bU i>roceetlei te Dar ea Salm for 

higber atutiea. !be Goftl.'llmllt ot Zanzibar will be DCW1natillg 

another person 1D due course. 

11) !he llarke~ llanager, ZSi'C and the Pl.ant Manager, 

Olene Sta Oil DJ.stille17, Peaba, a'ttendetl tbe In~matiomll 

Ocmgreea of Eesenual Oils, PlaTours and hagrlmcea held :la 

Bew Delhi in Bonmber, 1989. !.beJ hai a chance to meet a 

:nuabe-io of clealera and consmera ot essential oil.B trca 

all cwer the worl4. fhiB participation JlaB pl"OTed useful 

for sales p:romotim ot osential oila producei 1Jl P.ba. 
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7. Al.;temate Sub-contractiM ot Repai1'8 to the Manufacturers 

of Eguient1 
In respect of Diatillery equipment and vehicles, 2 :lJlportant 

aspects ot work needed attention• 

i) To prepare list ot all the essential spares to make tbe 

Distillery operational. 

11) !o mod.UJ one distillation unit to enable diBtillation of 

aromatic plants o'tber than cl.ove stea. 

List of essential spares was prepared With the active 

assiatance of the Plant llanager and the Production Bngimer o:f the 

DiBtillery, who are qualified enginllers. 

Begarding modification of the existing distillation un1te, 

cons1deriJJ8 the quantulll of job and expenses in-.olved, it was not 

considered adTiSable. As loca1 experUee was not aTailable, 

getting help !rem outside experts woul4l have been expensive. 

Instead, a new di.Stillation unit bl& been recoaLended. 

levertheless, there 1B a need. tor a sub-contractor capable Qt 

repaire of exiati.Dg unite and related machinery. During the course 

ot search for competent persons for repair of the boiler t\ll'nace, it 

C8ID8 to the lmowled89 of the Distillery that 'anzania Industrial 

Research and Developnent OrganiBation, Dai-es-Sale• .ba8 profess1ma117 

qual.Uiecl technical persons to help the industrial units in ~nMnia. 

It •Y also be Mntioned here tbat While repairing the furnace 

at the D.istillery they were consulted. about repair of the chimneJ, 

cooling tower tans and ftl.Tes ot tb! distillation 1mi:ts. One 

detective valve hM been taken by them tor repair after Wbich other 

~es Will be got repaire4. They were confident about doing these ;job&. 

Eetillate of expenses iDTOlvecl for these ;lobe iD a•aitecl. 
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s. In - Training and Training ot Loctl Personnel tbrp1gb.

Pellowship8: 

!ra1Ding o1 national sat! bf the h:pen8 at Bi 'te will be an 

iapOrtant an-going actin ty. •sides, six Pellowsbips/!'rain:lng baft 

been iclentitied in the Project (Pl.ease aee BeJl9rl pages 9 - ll.1 

ie Aug, 1989 'b,J Jal.dn Qalati). PollOWiDg personnel wre 

identified tor training in suitable 1.D8ti:tuUonit uroa4. 

Personne1 

i) Pl.ant »anager, 
(llr. Basib s. Qnar) 

Sta1iU8 

1) Participa'ted in the Intexnational. 

r.ongresa ot Besential. oilB, etc, 

Bew Delb1 (12 - 16 llOTe 89) 

11) Left for training abrOad tor 

lO week8 in .August 98 

11) Jlarketi.Dg/Bxport Kanager i) Participated in the International. 

(llr. Suleiman J. Jongo) Congre88 of Essential Oi1B etc. 

111) Production llanager 

(Mr. Bamadban K. Peruzi) 

iv) Distillation I.foreman 

(llr. Ali Sbaa].i Abeicl) 

v) llaiDtenance I.foreman 

(llr. Jadru Ali 1.ubeir) 

vi) Analytical Chemi8t 

(Bot 7et recruited) 

Bew Delhi (12 - '6 JIOT • 89) 

11) Tra1n1ng acbedulecl frca Aug. go, 
haS been postponed as 11r. Jongo 

ba8 proceeclecl tor higher atudiea. 

'.rbe &jS. T .c. Zanzibar Will 
nom:i nate atreah a aui table person. 

fra1Din8 schedule bF.-t been fina1ised. 

11r. Bamedlwt iS expected to proceed 

in near future. 

Dist:Ulation Poremm will accCJllLP8.D1 

Production llanager for the tra:in1ng 

achedul.e worked out. 

~ schedule baa been worked 

out. Mr. lBd1'u will proceed tor 

trainiDg tolfarda end, 1990· 

Sui.table qualifi8' Cbemiet 1B yet 

to be appointed tor Pemba DJ.still•l"J• 

lo action tor tra1D1ng baS, therefore, 

been taken• 
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llesidee the above mentioned 6 fellowsbipe/uainiDg programe, it was 

recwnded that the Agronmist abaulcl also be sent tor training as 

and When a auitab1e person 18 appointed. 'fbie uainiDg p~ 

tor the Agronomist is held in iibeyance. 
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9. Co-orcU.na'ticm ot Actip:U.ea ot !!perts. 
!he v.B.I.D.o., Vienna, prosr-e ot tie1clillg ot Blperta, which 

was well tbought out, was w fie1cl the O.T.A. al.ong with the iagineer 

and the ~cal Chemist a'\ Ute •tart of the Project. !he Fogineer 

was requirecl to em'ne tbe neecla ef the Peaba D.Letiller;r an4 prepare 

lis'\ of Dpu.18 for placing order. The Anal.Jtical CheaiSt was to l.ook 

into the work:lDg of tbe X..boratc7, suggest llOditicatians for 

:laprortng facilities in the laboratory 8Dd to prepare liBt of equii.amt, 

glass-ware and chtmli.cal.8 for ·qualiv control. and 

ana1JUcal. woiit cm essential oile 811'3 related products. Jn AgraDmist 

was al.Bo to Ti.sit the Project site While c.T.A. .a present there. 

-n.e fielding of experts did not however follow the planned pattern 

due to reasons beyond the control of the executing agency. Accordingly 

so as to give optimua benefit to the project. tile fieldin~ of experts 

was re-progrmmed by tb2 CTA. 

!he Jnal.yt1cal Chmiet aD4 AgraDmist were brief eel in UIDP ottiee, 

Dar-e....S.lan by tbe C.!.A. aDi diBCUSsecl his own findings to CO-.rehte 

their acti'Yitiee. lk>th these Experts cmpl.ete4 ti.rBt pbaae ot their JDiSsicm. 

Later cm marketillg Bzpert came ancl cam.pletecl h18 111.ssion 1a Mq-June, 

l991e lie cliecussecl his Wark aM report With tbe C.~.A. 1Jl J>ar-eS-S..Jen. 

Bi8 f:lnal repon is .-1.tei. 

It is DOW suggested tba't the short tem cODSul'tants fielcl 111Baicm 

sboul4, as far as poasible, ceincicle With the next m18sion of the c.~.A. 

l't is alee suggested. 'that the lfmgineer an4 the J.nalytical Chem1.a't 

•houl.4 be fieliecl onl.7 after inplw relnm't to theirussion are 
receivecl at ai'tee 

All the •pare parts and laborat017 1'tem8 are expectei to be at ai'te b1 
eD4 1991. Jielding of the8e •• experta u ala• at the c.t.A. a.bouli 

be U'1'&llp4 c1.ur1Dg that per1o4 i.e. Boveaber - Deceaber, 1990. 
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10. Production et Beeential 01181 

Repair et 1ibe tumace ot Miler wu ccmpletd. b7 111.i-.Daceaber, 1'89. 

Woiic of cliatillaUon for '\he product.ta ot ea$enual oil& was s'tar'tK 

en l' Deceaber. Disfillaticm was ergmii8e4 keepillg ill new tba't 

24 - 31 hou1"8 were need9' w camplew ti&ti.llation of elem ma. It 

WU COD81clerei uvi.lt&Ue to ti.Btil cleft w•wi:tbou't interruption. 

Jloll.OWing schedule of work wu pl ennet. 

Jlonda7 to ~ Be\mi tbe clock. 

Pridq -.mWD&nce aDi Cleaning 

Sa~ <Ge Shilt onq 
Sunaq Weeltl.J ett. 

(Occaaaional179 the •oiic of cli&Wlaticm waa carrie4 out frcm 

Jlencl87 te hiU,, mintallDoe woJ.ic • Sa~ 8114 •eekl.J etf cm 

~). 

Out et 11 clistil.lation uni.ta, one was uaecl tor l.emoagrass, 

(llOditi9' Wi. th respect to fle:reD"t:Lne recei'Yer only), 2 uni ts 

for clOYe bucl8 and ' units for cl.on atsa. One unit 1fllB out 

of oriler tor want et a ftlw. ~ pattem ot cliatillation was 

1'01'kecl out clue te the tact that cl.-n steu after ti&tillaUon are 

uan as tuel tor 1'QD111ng the boiler. 

Production schedule •orkecl well. However, l>r1ck l1n1n,g o:t the 

furnace using locall.J available material started falling after 2 weeb 

.r the start of clietillation. !be d1Stille17 could •OJ:'k till.<ODi 

llarch 19'1 onl.7. llajor repair of the tmnace was again taken 

up traa i .Tul.J 1991. This •ork was entruste4 to the !ai:Jan1• 

Beaearch awl Dnelopnent Organ1eat1cm (!IBDO), Dar es Sal.•u, 

l:8Y1D& pro:te••ieDal.13 qualif 18' pereennel. !wo technical persons 

were 1-rougbt )J the c.T.A. to Peaba • ' July 1991. llaterial.8 tor 
repair was 11lporte4 earlier frca llomlMaaa (~). !he entire furnace 

W88 cliamentled and redone. Werk was caapletei cm 25 July. After girtng 

cbJf> ti.lie tor d171DB aDi •ani.Da up, 'the Miler atanri OD 31 .Tul7 91. 
DiaUllatioD. an4 producticm of ee~entiel oila •ta.rte• trca 31 Jul7 1991 
OD trial lMISia. 

la tbe aenatiM, the Electr1c1ty Department at Cbake Cbake retusei 

pena18e1oD. to tbe DiaUller;y for woJ.ic after i PM. (Jccedin& the 

chief of Bleotr1c1tJ Depert;Mnt the 8DB1D• in the P9Wer House hai 
alrea4J worked tor 22HI hourB an4 neede4 repaire. In view of th18 1-t 

was considered riak;)' w put he&v.J loa4 en the engine ... generators. 
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The Bleotrici v Department prond.ea e1ectrici v w tbe factor,y . -

cm alternate nights. :&owenr, U., tiM aup~ ot electrici't;;J 18 nearq 

regular). 
Ia view ef the above cooatraint, dietUl.erJ' .,eration llehMule ha.cl 

w be MdiliH. !he eoheiule of procluotion Proe:r- 1e g1ftll at Annex 2 

After repair of the turnace, first 1D »ec.aber 89 antl U:ieD in JuJ.7 91, 

cU.etillation ucl production progreee was as g1.ftll beA.ows 

hocluc'tion of following ee::sential oila wu tak;n up& 

i) :Lemongrasa oil 

11) ClOTe Stea oil 

111) Clan bQcl eU 

Lm'?MJ'!!!: OU of lmongru• was pniuoei troa Um crop beillg ra189' 

1D DisUller:J :prea18e& an4 Magcme. 

Barftetillg of graas ill l>i&Wlft'J prelli8e8 etanei :trca 19 Deceaber, 

1989. In all, 2"9 kg grass :frm 2755 clump was obtainecl which a tiBUl

laticm gave 5.4' litres of oil (effectin area ot· •· 75 aaDS was UDier 

cultinticm vlldng SJ*:ing at 41 x 31 use4 fer planting lemon grass). 

Anrage oil content cae w o.2i per cent ( T/w). 

Ia llllgome, first :tmTe•t startei fl'Ca 27 Deceaber I! and lastel. 

ti.l.115 Januar,r 91. Secom barff&t •88 taken traa 7 hb. 91 and cmplete4 

CID 27 Jlarch 91• 
Yieli of grass ad OU fna the two hane•'te cue w 1 

LemcmgraBS cl18tille4 

OU Ob'tainecl 

OU content ( T/•) 

J'irst 

13.9i tonnes 

41.4 litres 

1.24 per cent 

Beconcl 

24.99 tonnes 

72.55 litre• 
•• ,. puceat 

~· to U'ea]ccloWn ot :turnace, cliatillation ofthir4 bane•t 

was del.8Je4 resul.UJJB in partial clrJ1Dg •f leans. The barte•tillg 

waa startM. cm 31 Jul.7 an4 tiatUlatiOD from 31 Jul.J, 1991. 
CoDBideriDg tbe grewtb pattern of leaongraaa it ••- peaaible to iak• 

up to i barft•ts per Je&r• 

Clove Stea 9111 
Clon ataL oil 18 tbe main and regular itea of production. ProductioD. 

U dl frca Dec•ber 89 till elate 18 s~e• at Annez 3. 
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Clow M 0111 

Begu1ar proclucUon otclne mt atar'td trca .December 85 for tile :tirst 

timl; ..U quanti'Uea caq nre produoN 1ll earlier JM1'8• 

Production uw. 18 giftll at .Amlu 3. 
ProclucUon •f various .... uai oil :frm December 1'89 till am 

August 1991 18 ~- aa unclers 

OU at 

llonth Clne st.. Clne :atd8 

Deceaber 2,37!) :lg. 484 :tg. 21.9, 11.1:. 

Jan11a17 91 11,,,. • 2,351 • 25 ... • 
hllruar,r ge a,3il • 1,973 • 55.61 • 
lluch ge 4,8" • 784. 1'.95 • 
April • .. • -
lime • 

• 95 • 5.45 • J~ 

Jugu&-t" {l-14 Aug.) 4,923 552 63.60 " 

low: Ro p:t'Oducticm during April - Jul.7 due to m&Jor ~ 

of boiler fumace. 

De1:ails of raw •-terial ueet am oil proclucet dur1nr Deceaber 89 

to August 1991 are giTeD 1ll Janes '· 
!'or the sate of compariaon, p:Neluc1;1on ot essential o1ls since 

1;he Stan of the l>J.stiller, 1.Jl 1983 18 giTeD 1Jl Amez 4;. 
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ll. Work done iD the IabonWql 

hen ~ -tm lalloraW17 iD Uae DiaUlle17 doea not haft requiaite 

glunare, chmieel• &Di equ:lpll8'lt, ••.l'k wu curled. out m the 

acreeniDg or looall7 aailaltl• anmauc pleDu, With a nn w ewq 

tbl eil.8 for ehar aD4 G.L.C. Wo.l'k 4cme Gr1Dg the current 5 IMllltil
1

• 

1118aian 18 .-ri&H • \IDMrl 

1) .ArHmiBea 8PP• (Local_., llpachori) 

J. apeciea et Artemaea 18 grewn u garden pl.8Dt tbrough aim 

ntUnga. LeaftB are tregren't mm gift a _'bl.ue celouret oil. Oil 

conwat waa o'8erft4 to 'be a 

Percezrt Oil content Oil C yfw) 

i'.rul! we:imt Dn weivJlt 

1) Lea-tee (P.reeh) e.n 2.34 

ii) Leawe (dry) i.• 
111) Le&'ft8 (OAe ~ 417) ••• 1.61 

iT) !ender stems 0.17 0.34 

T) a) Beaino:li (eloohol enraction) 19.8 percut 

Absolute 12.t • 
b) Reainoi"cl frca d18tillei •t•rial i.5 • 
Batio of leawa a S1ialk8 

in toe frea1l17 harY'e8tff plan'tal le4 I lei 

2. Peti'tltre:ln Oil {:lltter Orang! leaf oil} 
:lltwr erange uee 18 ftlue4 fv ite leat, fruit aDi tlower oil.a. 

~ tree• are reported w grt111 1D Peaa "1lough extent of their 

aT&ilaltiliV 18 not imown. Oil cctent 1D the lea'ftB 18 •under. 

Pe1'Cent Oil cetent cm { Tlwl 
h-e•I! •:I# 

i) Jreah leaTM 0.3' 

0.11 

11) l>.rJ" leavt- 1 e.55 

3. Citrus grand1! leaf oil 

Oil oontent (Pre•h weight 'ba81B) 

Oil content (Dr, weight bd18) 

Dn -~gl!t 

1.00 

l.'10 

1.04 

t.35 percent 

0.95 • 

l 
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4. Ocima Species: 

1) Ocuaa cama s Oil conwnt cm { ..,L.• l 
.Preeh we:Ud>t Dn •1&!!:t 

a) Green heal "t.b;r leana 

"1.th 1Dtloreacell81 l.•5 5 ... 

•> s.M1. wil te& leaftB 

"1.th •ture :1DfloreeceM i.47 4.4' 

c) Leaftll trca •eeding plants .. ,. •• '8 

,) LeaTea :trca v1nl :Lnfec'tet 

plan18 •·31 1.41 

ii.) OcllDa bUilicual (Local DW llrhan:1) 

!be oil f:rca OOima baSilicua tnn4 1n Peaba baS beeD eb8ene4 

w be rich ill •"t.b;rl. cbaT.lcol (.ore tblm 90 percent). We obBenecl 2 

111orphologicial Y&rieU.ee 1n 'tb8 plant; GDe has a.ooth el.1.ptical 

l.eans, the other btn'1llg aerra"te4 leans. Oil content or theSe 

'\WO w.ri.eU.es i.81 

- Plants With plain elipUcal 

lea'ftB 

- Plants "1.th serratecl leaftB 

5. Pogestmcm plectaranthoidea 1 

i) Oil content 1D le&'Ve8 

plua iDfloreecens ( ..,;. ) 

6. Veunr roots 1 

Oil content ( T/W) 

Oil conetent OD ( Tfw) 

e.u percent on fresh weight 

t.48 a OD 4J:r weight 

In tresh weight 

on ch7 weight 

1.8 percent OD tresh weight 

2.35 • on ch7 weight 

7. Cardamom (small). :&!U.etteria cardallms 
Card.uM:m iB grown in Pemba and Vngu~a on small scale. tor th9 
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present •om, cardallall8 were procured :tram Agricultures station. 

!rhe cardaaca capeul.ee were one year oltl and apparenUy were neither 

dried caretul.q nor B'te>recl properly. Data an oil content 1B gi.Ten 

below: 

Percen"tage ot seeds in 'the Whole cardamm waa 71 While tile blBk 

(outer cner) waa 29 percent. lloisture content ot 'the capeule was 

21 percent. 

1) Seecls cmlJ (whole) 

11) Seeds powdered 

111) 1'hol.e capsule 

iT) 1'bole capsule (crushed) 

T) lbslc only 

OU conteut inl 

Whole capsule 

aeeds enly 

oil conterrt cn ( Tfw) 

7.00 percent 
5.10 • 

}. 78 percent ( bJ weight) 

5.41 • c• " > 

\)1]. sample baa been kept for G.L.c. and. odour evaluation. 

a. nang nang Plowers I 

Uang D.ang tree :flCJWers in Jul.7 1D Pemba. A. TiBit to an area 

haTiDg a few trees showed protuse :flowering. Thi8 a:ttordecl an 

opportunit;y to cliatil the flowers. Besides diBtillation an 
attempt was made to produce ce.a.trete an4 ab'lolute. In the abeence 

of beDZene or heDne, ettw>ol was used Which posed problems due to 

b1gb moi&ture content of :flowers (over 75 percent). Bftn shde clr1.e4 

:flowers (left over) ha4 moiature conten't of about 50 percent. 

However, anl7 freebl.7 bllrnstecl flowers were clistilled. and extracted.. 

It was obeened that the Extra qualit;y and bulk ot oil clia'W.18 

onr in about 4 boure. However, diBtillaticm of :flOWdB wu 
conUnuecl upto l8 houre· to recner all the oil. Data on oil content 

18 g:bm below. 

Pre•h llowers 
1) Pirst l'raction 

11) Secon4 " 

Total 

•il content on (-v/w) 

1 .... 

1.03 

2.43 

Dn wei8ht 

6.2, 

+.6, 
lG.92 

:il.i) Immature un-opened nowere 1.11 
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l. • .,. 

OU conten't :Crea treah :flowers 18 a~ or a cl18Ullaticma. 

3-.ple et oUS ba..e beeD kep't fer odour and. G.L.C naluaU.m. 
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12 • .Dlverei.tication o:t Aralat1c Cropes 

For work cm. culti'ftLticm o:t eseenUal oil bearing pl.ante considerH 

Sui.table tor introduction, land at Jlagoae, situawcl at about 3 m 
fraa the Diatillery, me been selected. So far about 62 acres of lani 

ha8 teen cl.eared tor cul:U'ntion. P.resent poei ti.on o:t area under 

ftrioua crops is as under• 

i) Lemcmgrasa 16-acres - P.l.an"ted in l.989 

11) Vetinr 

111) Cinnamon 

1 T) Carclamml 

(Small) 

19 • • n l.991 
.. ~. 

4 acres pure crop (2032 plan't&) 

500 plants in lemongras• are planW4 in l.989 (l acre). 

Planting in l.emongra&B fiel.cls baa been di&ccm.ti.nuede 

l. acre (500 plants) 

v) Vacant area 32 acres (under '981"1ous stages of preparaticm) 

Detail.a of culti'ftLtion and crop growth poait1.on is given below. 

Lemopgrasa: Lemongraaa wider cultifttion 18 Opbopogon citratue 

{West - Indian type) a"fBil.able in 1.anzibar ancl Pemba Islands. 

Plante were culti'ftLted in the prelliHB of the DJ.stiller,y in 

an area ot o. 75 acres. ~ provided planting ma"terial for large 

acal.e cul tifttion in llagome. 
Lemongraea was culti'ftLtecl in 1989. (llq - Ju17) in an area o:t 

16 acres. Initial planting of lemongrass was done at a spacing of 

4' x 3' Which was reduced to 3' x 2.5• and 2.5• x 21 as per aclvi.Be 

of the C.T.A. 
An acldi tional row of lemongrasa was plante4 iD the Wider 

apacecl (41 x 3•) planted fielcls. The whole area 18 DOW full7 coverecl 

With protuae growth of the crop. 
An additional 19 acrea were brqht under.culti•tions during 

liq - 1990. The plants are comil1g up well. 

Lemongraaa planted in the premises of DJ.stille17 18 mintained to 

sene as a regular source tor planting mterial. 

At the present 35 acres are under Lemongraes. 

Vetinr1 Vetinr groWing in Pemba was obeerncl to give good 7ield of 
quaJl1:tJ oil. An area of 3 acre baa been planted with vetiver on 
ridges (duriDg May - June 1989) to prcaote better root growth. The 
clumpe nave established well. llortalitie• were replaced. Trial 



i:.nesti.Dg or the pl.ante 18 proposed. for llonaber - Decerber 1991. 

- Cardam (Smallh Seed8 were sown :bl a eha4ecl nurae17 1n jugust 1989. 

G«minaUon was good.. Seeil1nga were tended. wen. Pielcl plan~ing 

WU done 1n Jlarch - April l.991e I:a .U 589 plants haft been p1antK 

1D an area 9f about 1 acre un4er aWe. 

(Ba:l.siDg cariamaa far essential oil &ee18 to be premising 

cans1cl.er1Dg the whol.e sale .met :aw Of oara.a. at T. Scbling 7M - eoe/q. 

•ortc done an laberaWr,r diatillati.cm ot can-. 18 giTen 1n 'tb1B 

report). 

- C1D1M1MD: (True - Ceylon t.Jpe). C:JmPW'D was planwi as mwi-crop 

o:t lemaagrasa 1n 1989 as cl.ear area was not aftil.able. During 1990, 

4 acres haft been planwcl as a pure crop With 2932 plants. J. a..n 
maber ot aeedl.iDg8 haw tiM. The ftCallCiee will be till.eel clmr1ng 

raiD8 tb18 yewr. 

11:18cel 1 aneouse aremaUc plaata such as Oo:blm, a species ot 

Artmisea {gi.Ting blue oil), Ocilal 'builicm ginng a Oil r1.ch 

ill aetlJl cbaY.t.col i.w been plantd. ill the mrser;r w o"8ene their 

pertomance, tor nentual pil•t eoale diBUllatian. 

Out ot these, •tivl c.baT:J.col. rich oil rrm o. baail1cm holds 

pl"OlliSe. n iB now pl•"*M to cultiftw in about 0.25 acres an 

tr..al basiB to stuq econm:Lca am ciuali:Q'/mrket naluatian. 

~ cur.rent JWISicm ot 2 llODtb89 worJc GD cardamm (small), 

a Wilcl grow1Dg large oardaca alMl 71.ang 71.arJg traa naturall.J' 
growr1Dg plants was clone. Detail.8 et 'Ule work are g1 Ten in tb1B report. 
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13. ACTIOI !Am :n ~TC JBD UHIDO Ja PER RmCllMENDATIOISa 

lQri.ng the firBt miaaion e:t the c.T • .t.. in Jul.J - August 89, 

rec~Jaticms were made for action w be taken by 'the ~TC (Beport 

11 Aug. 89, pages 11, iii). Pregreas o:t •om/action taken an van.us 
recCW!9Ddat10Dll 1B as underJ 

1) laboratoq ~ication. Imetiate aclioa wu taken bf 

the ZS1'C to precure •ooi for "the Iabor&Wz7• Wozk of labora'torf 

mocl1t1caticm. was atartet :tra 2' Januaq l.991 aD4 .baa been cmplete .. 

Anal.7tical ma quali v cm1irol work Will start soon after all 

the equip1er1t, glue ware an4 cheaicala are recei'ftel for Which 

ercler :ba8 been placecJ. bJ UIIDO Tieima. 

2) Appoin1ment of Qna1 i:f'ied CbeaiBt an4 jgroDcmiat: 

Stepa bave been taken to ael.ect a c.bmliBt. Candi.elates have been 

ehort;-liste4 for aelectil:Jg a suitable candidate WilliDg to work in 

limb&. 

Department ot Jgricul ture, Pellbe, he4 loane4 services of PD 

Jgronmaist aa. part time besiB. !b1 Ag:ronamiet ms new left. Appointment 

of PD jgroncm1st shoul.4 be mede as ear~ PB possible. 

3) Provision ot a TubeWell: 

llllediate acti.an was taken on bori.1lg a wbewell for aupenti.ng 

water auppq for tbe Distillery. !he tubewell becae operatioD&l frca 

15 December 1989. Th1S he8 belJ.>M in uinte1n1ng production lnel. 

(Water auppJ.7 was diSl'Upted fr. the town pumpil:Jg station ror about 2 weus 

duriDB December due to closure of elecU'icitJ power house ror •ant of 

cliesei). 

4) Preparation of lan4 for cultivation: 

A. turtber area o;t 30 acres bU been cleared ot bushes. Pield8 were 

ready for plantin& bf the tmaet of ra1n8. Additional 11 acres have 

to 38 acres. 
5) Procurement ot Rectified. spirits 

Ten litres of rectified spirit ba8 alreaa, been pronded.e Regular 

supply of rectified spirit he8 been assured.. 

Prom•• an action taken bl UliIDO v1ge: 
Action an the foll.owins he8 been taken bf UNIDO Vienna for the 

purchue of 'ftrioua iteme for the work ot the ProJect. 



22 

t, Inputs: 

i) Piclmp-ftll 

ii) Motor tike 

iii) G.L.C. Equipaent 

iT) !feL.C. Equipamt 

-y) Ie.b. Cbmnicala, equipumt 

Bece:l.'Yri at Project site cm 7 Ju4 l.991. 

Order placecl, not rst recei."t'H. 

Order placed mt not 1et receiftcl. 

!he equiiment w:Ul be iDStallecl bJ 
the auppl:l.ere. .A special re<a hU 

Men equippe4 ill the Di8tllle17 

exclusi~ for tb18 equ:J.i-ent. 

Bece:l."t'H at P.ro~ect site. 

Order place&. Chemical.a and gl.as8 

appara1iu8 ~ reoe1"'"· Bquipaent 

ba8 been received. 

u) Spares for hoiat, Order placei. Bet recei.ft~ 79t. 

generator an4 cl18tilla'lim 

equ:l.pieD'te 

2. Participation of Plant~ a1H1 lkport llanager ill 'the 

In.temational Congress of Essential. Oils 1D Delhi. 

IDaeclia~ action was taken for the pariicipaticm of both the Plant 

Manager of the Dist1lle17 and the ~tiDg JlaDager of ZSTC 

ill the International Congress flt Essential Oils held in Delh1 :frm 

12 - 16 Bcnember 1989. ~participated as regiaterecl del.egatea. 

Tb1l' participation provi.ded them a unique opportunity to meet laree 
IDJlllber or participants (Scientiats, !l!eol:molegiSts, Comnmmers, Suppliers 

of essential oils etc.) frca all. ner the wor1cl. 

Ja a result of thil9 vi.81 t, useful contacts baYe been made resul tillg 

in enQ.uiries about the sale of cl.oft stea, bud oil and other essential 

oils. Sale at the st• and bui oil Will get a boost not onl.7 iD 

an-ope but also in the VSA an4 India as a result of tbiS parlicipation. 



14. Acbienaent ot Objectiftlll 

~Project hll8 3:11Mclia'te objective& viz; 

l.. Vpgnd1ng of Cbake C:a.D Clove 011 distillation plant w 
precUa 1900 'tOD8 ot cl.on &tell& • a two shift ll88:1B per 

rear• 
2. DnelO)lltmt anti cal tinUon of c11tteren"t apec:lea of plan1i8 

Ji.el•Hng essential 0118 fer cl1TerSifioaUcm purpeaeaa 

3. Dnel.op1ent of m.rketill& atratea for tbe 1ncreue4 •"tpl't 

of cl.Oft atm oU. 

ProgresB in the acbievwnt et abow ob3ecu.ws, -~- ui 

:relate4 acUntiee :18 ~e4 • ma4er1 

1-etiate Objeo'live one; 

l. l'pgmc11ng ot the pedOJ"'P"C9 of the Cllab CmD Cl.off oil 

c1:lstillat:lon plant. 

l.l °'1'tplta: Ma tuiq operaticmal plant able to procesa upw 

19" taDS per amma of raw •terial (Clcrfe bwJ8 

.m/or cl.oft stems) 

Act:l.rlttee 1 

- !o rn:L• enst1Dg buildi.Dg8 equ:Liment 

proceea tecl:lllOlOQ alU1 manl*f9r 

reaourcee. 
- !o order spare parts tor plant uai 

larr1e& 

- h train ke7 persGD118l both cm jo'b 

ancl tbrOugb fello18hipe 1 Plant 

llanager, Poraaau JlaiDtemmce Secticm, 

D18tillation eecticm 

- !o order lorr;y for ••18ting in 

collection of cl.ow aw. f1'9 

5' buJ1Dg ataicma at P•ba. 

- !o 1D8tal ape.re parte OD plant 

equipaent 

Coulcl not be c1oDe 

tor want ot fUDd9 

Span parts or4erei 

ancl parUJ rece1ve4 

an4 beilJg uae4; job 

W1l.l be complete4 OD 

receipt ot all tbe &ffa8. 
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- To sun operation of plant in Ccmpl.etecl. l'actor,y 

operated. cm 3 ahilt baaia 

on 'trial tor :more tb8IL 

2 llCllUIB at a tiM. 

te cleaigD and Dapl.eaent a equii-ent will. be ccmpl.eted bJ the 

&ilbaJ&tea with acbedul.ea of :lDapecti.cm ~eer Expert. 

1.2 Output 2: Vpgradecl quali"t7 control BJS"tea tor grating lln4 

certi:tyiDg the procl.ucts w inWnlaticmal atandarcla • 

.&cti rltiea: l).'!q!!! 

- !o drlllr up requirellenta tor builc11Dg Ca.plete4 

specitica.Uons tor iDatallati• «f 

quali"t7 control. equipaent. 

- !• llOCli.tJ builcling8 acccting to Ocmplete4 

requireaents apecitie4 abow 

- !o order and i.DStall quali:t7 Bquii-mt orclere4; will 

control equipaent be 1Ds1ialle4 aa soon as 

receiwt. 
- !o develop procedures 8Dd pracU.oee Panq ccm.pletecl, will be 

for quali t, control certifJing the ccmpleted bJ the Cbe111St 

qual.1 t, of the products ace crding to hpert 1n nea.r :future. 

international standaris. 

- !o train coanterpan personnel on the lx:ieting peram:mela beinB 
job and through a tellonhip tor the trained at site, cbmaist 

anal.Ttical cbelliat to oarq out taska will be sent cm. tellonhip 
described abow 

2. Immediate ObJective twos 

Selection and trial propagation of essential oil bearing planw 

baae4 OD International 118rket prospects. 

2.1 OutPUtel 

J. abort 118t ot p~ta Ji.elcling es~ential 0118 
Which are suitable for the world .. rket selected. 
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Activities s 

- To select varieties ot species ot 

plants 1*9).ding essential. oUS 

suitable for the worl._ .meet 

Progre&SI 

Cc:apleted 

2.2 Out put Bo.2 s kperiaental. cul:\:l.fttion of species eelectecl 

under aboft. 

Acti Ti. ties: 

- Experiaental. propagati.on ot plant 

species selected. 

- ZS!C to cultivate cro~ 2~3 

essentia1 oil bearing pl.ants 

Call.pletecl; on going 

actiTI.ty. 

2.3 Ou!'JJ!l"ts Bo.3: Essential. oil from clistillati.Cm 

ot 2-3 species. 

ActiTi ties: 

- ~o modif7 dietillatioD equi:iment to 
enable it to clistil essential oils 

!roll species selectecl 

!o experimen~ diStil essential 

oils tram species selectea tor 

cul tiw.ticm. 

3. Tgpedjate Objective three& 

Progreae• 
One unit modi.tied, •jor 

moclitication of the ex:l.Sting 

unit not considered. 

adTi.Bable. Be" distil

lation un:i:t iS recamde4 

tor Which fonds requested. 

1Jnder progress as an an-go:iJJg 

actiTity. 

Developient of marltetin6 suatea for the 1Dorea8e4 trade ot 

cl.eve eta oil• 

Outputss 
3.1 Beport m -.rketing strategy for clOTe stea oil• 

Activities s 

- To develop market1Dg strategy for 

clove stem oil due 1.Derea&ed output 

of Pemba Plant and possible nee' to 
attract present consumers of clove 

l~ oil. 

Pr!p'!!•• 
~e to steps alreadJ 'taken sale ot 

oil increase'• :Report of 

Marketing Bxpert under 

consideration. 
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3.2 Ou!pltl 
Sal.ea pramoUan 1iir1p to aJor present llDcl potential cODSUMre e:f 

olove a'tea oil l•a1ng to :1nc:rease4l exporte1 

kt1Tities a Progreaa s 

- !o pl.an and iaplaent ..iea proaotim ln4er cona1clerat1on 

a'tluq tour to •jor present an4 

potential consaere e:f clove •tea oil. 
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Bq\dpaent component or tile mqet 1.e. expenai.ie ani llGll expendable 

a"t IS I 20, ... /- aH WS I 15,5"/- ~pecU~, ccmee te about 25 per cent 

e'f "the w"tal llUget. Wb:Ue technical aasi.Stance a.Di ua1n1ng cmponenw 

bave Ma 1akea care ot mt consH.eriDC nenll ccmcli.Uca ot 'tile :tac"toJ:7, 

equi.JmeDt allecaUon 18 omaid.BM iDaiequate. hllowing expendi"ture 

i.s 'Mea :lDCUrrff u far 111 equipMDt. 

.!!!!! 
l.. Tebicl.e s 

:i) IiBea P:lckUI> - one 

11) •wr bike - cme 

2. 8P!1'! Parts 

i) Bai.St 

11) BJ.ec"trical 

3. Laberaton Inpgts 

1) C.L.C. 

11.) !!.L.C. 

111) Glas8 appuatus 

iT) Bq\dpaent 

T) Cbeaicals 

Tetal. IS I 

Talue (ws DeJ.lue) 

4,331. 

l.2,131 

32,120 

4,086 

14,247 

24,719 

1,4'9 

It "1ll, tberd•re, M seea tbat While bMget allocation h&B i.eea 

~ util1Bei, some essential. 1~ are still. meiH. These are 

l.iAltn hereuniera-

i) DJ.stillatiOA unit fer 

Lemong:rasa ~ other Oil8 ws. 35,111 

11) Distillation unit (expeldaental) 

tor <Un• m4 oil Wi:th coh9batim ws • 51, ... 

111) Pilot scale cliBtillatica unit ts • 5, ... 

iv) Bectitication Ccal.ulm ani Beact1cm 

.Usembl1 (48 lit.res each) 

Ccaplete with stirrer ani ftC• puap WS I 2e, ... 
.,.) WorlcBhop tool.a ani machiner.J ws $ 31,eee 

vi) Truck ws • 30,eee 
vii) Jeep(Suzeki type 4-Wheel Dr:lve) IS I lt,oot 
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TI.il) Planting •terial vs • 

htal 'IS • 211,111 

Justiticatioa 

JustUicaUcm tor the purchaae of the abeve l.illte4 items are giwa 

as Ml•: 

i) I>.istillation unit tor LeMagrue -<"'9 11u. capac1v) 

Mecliticaticm of exi.BUJ:tg distillation uni't& was cen~ate4 
111 the Project for the tiattllati• of ftrioU8 essential oil.8 Maring 

Cl 'Op& ra1Be4 un4er cliftr&itication ot crops Prosr-e• !ld.a was not 

C4'DSiAe:re4 ad'ri8eable because eta 

a) b exiatiJlc cl18tillatioD UD.ita are mde of e1ia1Dless steel 

e'f about 1 ca 1ib1ok gauge ti tW W1. 'th all the nece88&17 presaure aDi 

teaperature gauges. Sec~, 'tbe&e are 1118talle4 iJl a Matter,r 8J8W& 

and te.eipei for efficient tiBUllation et Clne aw.a ..q. It w1l1 

lte titticult w ettect llOditicatioDS uaillg lecal resources. GetUDg 

help for tb1B t~ abrMcl •ouli be expenain and time cons-1ng 

propositia. 

-> m Uae 11 cliatillation UDita are houaed. 111 a hall. loadina 

an4 unloading of ClOTe swa 18 done iJl a atrealine4 fUbiODI the entire 

apace becClll88 litterecl W11ih aw.a eftD 'tbough cleaning 18 Ul1e regul.arl.J• 

J,rq new crop such as l~a, c111u..eJ1a, 'fftinr, ~ (UD&er 
.ur pl."Ogl'W of cl1nreiticat1on of crepe) 1e l1kel.J w be ceW-1Mtet, 

eclour Wiee, which will render 'these oil.8 UD:tit for aale and use. 

!he proposed cl18tillation unit will M 1118talle4 auteid.e the Min 

tactorf hall and near tbe boiler. 

It 18 also v18ual18ecl tbat all theae exi8t1Dg cliatUlation •tilla 

will lte util18ecl for prod.uciag clove stea oil at OJtilul 4iatUlat1'm 

capaoitf • 

11) Diatillation unit for Cl.OT• buus 
» aentione4 1D th18 Beport, tbe ex:l.atillg 4Utillaticm un1:'8 

&re 4Mip94 8J8Ci:fioalJ7 for procluciDg Clove Btea Oil• Cl.ne mu, 
• the o'tber han4, are i18till8' at aw•perio preeeure ui preterabl.7 

Without 1Dtermpt1on ner a lenger duration nngtng :trim 24 to 3' hour&. 

Mere illportan"t aapect o:t tietUlation et clove buu 18 cobobatic Wb1ch 



g1'ft8 an oil true w nature u also in ""er Jiel'- {I>ieUllaticm 

•i:tbout cobobaticm. can reaul:t ill a ~ewer Jieli ~ 15 to 2t percent 

Which c-a w losing about 11 - 15 kg et oil per tc of the clne 

wu tiatillecl resulting 1D a leas et about WS I 151 per tm of cloft 

m• 41BWJ.e4). 

I• tat clew bDi oil 1B aet to be a 1'9&U].llr 1tea et 

proiucU-, it 1B aM9lu~ eaaen:Ual w JnCur'9 me UDit of about 

,... litres C' ... pacit.J With cebollatian ~t. Th18 Will enable WI 

w •tul4a.rtiBe distillation et clne bud8 w proiuce a better quali'V 
oil at a ccmpet1 tbe price. 

111J Pilot ecale Diatillati.Oll Wm.ta 

.At tbe present, plant •teriala can be ti.atillecl 1Jl tbe 

laborator, ill M.tchea ot lit - 211 IJllB• <>GJ.7 Which Ue8 mt proGce 

oil ill aufficiut quanti.'Q' fer N'Ua p!rp1ce-clLea1.cal ani ebr naluati•· 

Ben w cli8tillat1on cm thiB llatch aiZe are uniw Wbich 'take a cbuge 

of 780 kg er a'boft of plant •ter:t.al for ti.etillation. It 18, therefore, 

aU.lutel.7 essential w ban a UD1 t Which cm tab a cbarge et 
atlout 5 - 11 kg w procluce 8Uff 1cient pl.'94uct un4er ftr1ou8 }1&1"U8tel.'9 

for cmplete stud.J. It 18 ~rtillent w aentiml Ulat boUl fl.aTeur ani 

fragrance iDdustries are lookilJ& for new eseenUal oils. Such a 

41atillat1on um:t attora • oppertum:t1 w we:dc on not ~ 

eatabliSW proclucts bllt also new U"Clll&tio m• •'terial.8. 

iT) Bectitication Collml ant :Reaction .Aae~a-

So tar, onl.J oUa tna olffe ·~ am mu ui recenu, l~ 
haft 1Mten preclucecl. C1ne •tea oil in Ming precluoei on a 11111 ~ 80ale; one 

of tbe reasons being muketing COD8tra:1nta. lfe1fft'ft, clue w efferta 

Mele in the recent )aat mi clue to llU"ticipaUcm ot l'lu-t Maaa&er 
et Pellba I>.latill8?7 am ~t111g Maaa&er et z.s.T.c., 
Zanzibar, in tbs IDWrn&tioDal Consresa ot •sential o.u.a, ~ea 
.. 1laTOU1'8 helA :lD ... Delhi, 1A lneaber l"' RpC"t •f clne •tea 

Di Mai •il.8 iB pickil:lg up. ~m.riea are alM •1Dg receini tor 

ether essential oua auoh u laosagraa•. It ill a opportune u.e 
w thiJlk abeai aDi plan t.r pre4uc1Dg ftlue _.. .. ..._tre• praucte 

eapeciall7 frca clcne •tea oil. 

!he 1D1t1al •te»9 requU'M •ouli "8 w pncure an ~tal 

pilot 8Cale SeotiticatioD ColumD ant leaction .Aaa•bl.7 (With 

•tirrer). Thia Will enable the cli•Uller, to produce iaolate• like 



eugenel an' "there :trca 1.B..-eugeMl, an4 Uriw.Una of 

eugonol .. iH-eUg9D.91. 
With iM 1.DBtallaUon et BecutioaUoa c.lmm .a lleacUon .1.as•bllt 

1'\ will " pesau.ie w u""-1.ee 'tDlt 1.-r grad.e et elem a"tmB ala• 

Which e'tbe1'Wia• CUD9't (ntller aboul' nn) '8 uae4 tor proCctian et 

1m oil Which iB inter.LR 1:a qual.11;.J .- '9a7 »'\ iie rea•HlJ accepaW.• 

ill 'the 1Ddu8trf • 
T) •eahDp we1a anA mcbiDH• 

Clon Stea OU D.1.atiller, ua a -11. wrbbDp Wlli.ch catera -te 

UJ te U, repair u4 mailltenRM• 1119S. l't iBt bDW'elert M't 

~ equippd uni'\h tb8 neceaa&17 teol8 _,_ whillN fer t.ak1ng care et 

... t of the rt-al aspecta et repair ani aintenuce• !he Ialui 

et :re.. iB not cm1J nn c-.nec'td "1~ 1aa111ar aDA w1nJe" et 

fallgn1a lat Uea •" al.H ... requ181"9 faciti:ttea ef repair, .ainW-nce, 

aH eaaen'\1&1 spare pari8 fer equii-en't. 

It 1e, 1iberefere, et u1im0St aportiDCe 'Ulat tbe DJ.etiller, 

abou1' han its Mr11 tacilitie& for repair, Willtenuce am fer 

faEi.ca'tion of mll ompenente. 
!he exi&Ung woiUbep facil1Uea abeul' lte aupentei w .a 1ibe 

l>J.aUller, aelf-eutt101Dt w the erteD't desirable .• 

Id..B't et wvrt&bop toel8 8M aaobiDO 18 gi.Ta a't Amwx 5 

-n., TI..11) !'.ruck aD4 lee•• 
Wi1ih1:a 1ibe llaqe't elleoa·uon UDier tbe PreJeo't, as a-tatet earlier~ 

it 18 not peeaible w purcha&e a truck .. me et tbl ••eaUal 

requireMDta et tbe PnJeot MDu.ei 1:a 1ibe ProJect D8caent • 

.lt 'tbe present, 'Ui8re 18 m UalWpon tar tb8 uu et PreJen 

Bx:perta to perfem tb81r tutiee etteoU~ •peoia.l.q fer 'tbe 

l>J.n1'9&fic&t:lon at .bcmaUc Crape Which 18 1m illportan't aspect 

et tb8 Project. One pielmp ftD ,,..·.parobaa9' unda tb8 Project. 

s.wenr, pick-upe are barilJ tb8 Vpe et tnupen Wbicb can lte 

m9' tor •1 w ..., wem WllD mere 1ibaD 2 w 3 pen0D8 .baft 

w trrtel fe heJeot wezk. 

It 18, therefore, •tro~ re~ei that reuenable tnnaport 

faoilitJ mua't be prontel. iD 'the !reject Wi\boat Which the tiae at 
•enioee of hperW om:mot lte utili.118' etfectinl7. 

Tiil) P'lantiJll •wri&l• 1114er tbe ~ of diftl'Bification 

et .. aential oil - beer1J:lg crope, 1 t 18 aclv18able to illport ant 1n trocluce 

Jluting Mterial of improved qual.1tf• l'l 18 also recomencle4 that 



sutticient planting •terlal et reoomendff. species to ccner 2 - 5 

acres each ahoUl'- be Dportea. Te 1teg1A With, planting •terial et 
the :tollowi.Dg species iB en'Yisage•• 

- Citrcmella (Ja"Ya type) 

- Palmaroea 
LeMngrue ot iaprnff. vari•"tiJ 

- .. il, l'rench am 1am1- tnee 
Teti-n:r 

15 {11) Pnpoaal :for .. rlt in !ngu.ia Ial.aMa 

The currezat l'.roject D.P/llv'8'/~ iJJ concerned pria.riq Witll 

Unl.eping U. esaential oil iDdustr,J in Peaba 'through tb8 Clne 

Stea Oil Dist1lle17 at Cbake Cbake With the :fellOWing ObjectiftB 

1) •pgracl1ng ot Cl.oft a-tea oil Distille17 te precess l9M tons 

et cl.oft atella per 7eer. 

11) Dnel.ei-ent and Culti'ftl'lion et ti:Uerent species o:t essential 

oil bearing plants :for 4:1."Versi:t1cat1on purposes. 

111) Dneloi-mt of .arJmtiilg &'trategf :tor increaseci outpit 

o:t cl.Oft atea oil. 

file Project which starte4 :trm lul.J 1989 iB progressing well 

an4 iB upecte4 W achieft :full.7 the Objectives set in the Project 

Document. 

Dur.iJ:Jg the ce~e ot wom 1D the Project it was reali8ft 

U.t 1:f the actin:U.es are extemff. te cner the iBlancl ot •nguja 

(Zanzillar), the pace et 4nel.ei-ent et essential •il 1.DdustrJ 1D. 

tbe iBl.anU will be mich .re tbD 1:f centiDH. ODlJ te Pemba. 

!he current Project With acme addi.Uenal :tmad8 can take care et 
tbe iDcreaaei work. 

!bere are 2 ..m rea&CD:for enendiDg the ProJect actiTitiee 

to lnguja. 

- BnA though Clove Stem OU DiBUller,r iB aa excellent one, aDll 

will •erk 110re SMCI~ due w iD.pita -.r the •.1.D.P., it still su:tters 

1'7 Tirtue et its locaticm ...., :!rm Zlmzibar aDi the •1n11mt. Pellba iB 

Mt well oennectecl due to irregular ancl erratie air fi1gbta an4 abip 

•errice, tacil.1 ties ot repair et 118Ch1Dft7 and Tebiclea 8D4 nc-aft.11.abili tJ 
et essential mu1 nen aiaple aparea. !hae factors, Mre theJl often, 

af tect tbe working of the D:i8tille17 an4 hamper productiOn. 

- Prior to eatabl18l8ent of Pellba DiatUlery, Zanzibar was the GDJ.7 

place Where cl.on •tea oil an4 lime oil were producecl. Ewn though cU.etil
l8l'J' at 1.anzibar 18 ne longer tunctional., the ielancl et Vnguja sUll 

baa potential t•r procluctiDg essential oils. It is now more relnant 



as the UDP Project baa maberltei upon clinrsi:ticaUon of essential •il 

Maring cnpe Bui.WI w Paba which ala• holcl geoi fer Wnguja. 

In new et 'the a'bcne mentioned facts, it would. be unseable w 
exten4 'the scope of Project •mk te Unguja al.Be. Aa the current tea 

ot &q.erta will. be abl.e to u tbiS •om te a great extent, aatitional 

requiraellt of tuDda will. be llaitff. 

It 18 augeatd 'Ulat pnd.ucUan of essent:lal oila, w1n17, clew 

'bui u4 l1M oila Bhouli be 'Dk• 'Up 1D Z.Uibar. hoclucUcm of 

elem bu( oil will aabl.e Pala Dis"Ul.lerJ w cmcentrate m atea 

oil, lemmgI"a&• and other oil.a. It 18 a1ao essenual w reTive 

preduo'lion at liM oil ill Zasibar 4ue to its ucellent quali'tJ ftr7 

nJ.l. reoei'Yd in the I.ntematicmal .uket. ID clue cwrse, o'tber itma 

Will be udecl for prochlcti.Clll 1D Zanzibar. 
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Extension of the ProJects 
!he Project baa provision for the f oll9'fing ape.rte for the cluraticm 

listei aa under: 

E!Rert Daration !/JI usei 

(fill en'- Jug.ge) 

1) Cheaioal hcbono1egi.Bt 

(Beeenual Oils) c.t.A. a•• '·75 
11) ~oal Chea:18t 2.Saa 1.51 

111) Jgrem:l.st 4 .... 1.81 

iT) Marketi.Dg lUpert 2 .... 2.51 

T) Bagineer 2 .... •11 

Ti) Perfuaer l .... Bil 

htal 23.s-. 11.75 

It will be aeen trcm the abne tha1i cmq Marketing Bzpen bll8 

ompl.etea h18 :aiSsicm. !he .c.t.A. hM ccmpletea a 11t1ole •re 

tbaD bali the perio4 o:t b18 aas1gmwn1i. !he Agrcmma!at, ~ 

Cbemat, lfagineer will ccaplete their ua1gment as 80CID as all the 

·inpU1i8 rel.9'fllllt to their ai.Baicm are rece1Te4 at site. !be !'erfumero 

W1ll join the Project Whea autticieat ~lea •f essential oil.8 are 

preducei frm trial cliatillation ot el.we ates ani but an4 locall7 

aftilable aromatic plants • .\U the - - mntbe are, 1ill~ore, 

u:pecWcl to be ut1118e4 tuJ..q b7 1114 - 1991 at the latest. 

!he production an4 sales of clne stea ani 'tim. oil in the put 

(as per data in tbe Project l>lo eat) and the u:pert of clove atea ant 

bat oil wu as under• 

!!!£ l:mort of eil of kg Sal.ea 'VS Doll.are) 

Cleve Stea Clove w4 

1984 1,321 12,125 

1985 9,0.w 64,388 

1986 - ¥7 4,92, 31,452 

1987 - 88 14,748 l.82,'19 

1988 - 89 21,200 l,988 152,2'8 

1989 - 91 30,992 1,548 228,6'1 

It Will be obeerved froa the above data that production and sale 

of both clove •tea and bucl oil .ba8 iDcreasecl, eapeciall7 alter tbe 

start ot the v.1.D.P. Project. ~ tbe Project periocl, oil ot 
18llOJJgl'UB 18 al.so bei.11& produce• on cmmercial aoale. IQe te tbe 

e1'1'orta 01' ZSTC, there 1• perceptible improvement 1n tbe "ale of these 
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oils With the prospects of further iaproTeaent in the :tu.wre. Sal.ea 

o:f clove bud oil iB also expectft w iapl'G'f9 aubB'tanUall.J clue w i:ta 

qualltJ and campet1t1Te price. 

It can be aa:f el.J iDf errecl that tbe UDP Project ba8 cm:tribu'te& 

aubatan~ to the oYUall :lapronmat of tbe •cn'king of the Peaba 

Distill91"1 reaultil:ig in illJrne& sales an4 torei&n ezcmmge eamings. 

One of the Objective of the Project 18 W proce88 1911 tans of 

clove atea an4 I or blda equiftlent "to about lM 'tOD8 of the oil.8. 

Precessillg of th18 quantiv 18 teaaable as wu seen :trm actual work in 

"the Project. {cleve ete81, 574-7 Wimes giri.Dg 2}.85 tcmnea ef oil mi 

36.8 tO.DDes ot clove luds giving 5.1 tomies of oil was produced between 

a:lcl December 1989 te llarch 1998 i.e 3.5 •ntbS using Olll.7 s units out 

ef 18 units in tbe Distillery. Productim et lemoagrasa, 88 a 

ainor item, was an additional product). Ccapliti.Dg these :tigureS, 1 t aq 

lie inf erred that achinaient of ,PrOClucticm ot abcRlt lit ~s of ates 

and lucl oil iB not an unrealisti.C target Which woul.& H worth 1S dollars 

511,eot per pnmm. s.wner, w acb1ne tb1s figure of a&les 8114 eun1Dge 

an a sustained ba818 Will nee& CCllOerted efforts ot both DDP and tbe 

Gove1'Dlllellt of Zanzibar {through z.s.!.c.). 
!ak:i.ng everall new of the si'tuation such as achinement and progren 

of work, :tuture scope aD4 C?.e&tion of capacU7 ancl capabili v in tbe 

D.l8tiller;y 88 also 1n ~ibar, it would be neceaaar,y for adclitional 

teclmical 1nP11t 1D tbl Preject. Provia1an of additional. 9 11811 118Dth8, 

' .Im tor the Chemical !recbnolog18t, {Bseential OU.), C.!.A. ani 

3 .Va fer sh9rt tem cODSUltanta woul.4 be in orcler. 

It 1B also relnant to mentim that we 'ri8ualiae p1'0cluct1on of U

d.itional es•ential oils both frca introclucecl culti...aW crops as als• 

f:rm the locall7 al'&ilable arcmatic plants reaom"Ces. •om on the 

euential oil.a from such source• 18 a cm-going regular actiTi:tJ ot the 

Pro3ect: 

!akiDg iDto COllSideratiOD tbe neei f£ adtitiallaJ. tunda both fer 

equipmit, technical. aupporl {additioDal) the budget enbaDCement positim 

18 as lDlclers 



~· DeacriptiOll illotaent 

!k1I_ no11ara Cv.s.) 

11.01 Chemical hclmolegi.Bt 

(Essential Oil.8) c.!.A. 6 59,00I 

11.51 Sbort ~ oon8Ultanta ' 25, ... 

32.99 Stuq ~ 21,111 

42.99 1111-hpendabl• BquipMmt 180,IM 

51.99 Sund.riea (such as Planting 

Material etc.) 21,eoe 
99-99 Pro~ect !fetal 304,IOO 

!ll!,: In case •1'k in VnguJa 18 apprenl. a adcli tioml 

eua ot IS Doll.are .21,.e will 1le neecle4. 
Clove llucl oil clisUllation uDi:t suggeatH ror 
~ D.18tiller, woul.cl be iDS"tlll.18' in lansitiar. 



Annex - l 

Job DescriptiODI 

Job 4lescr1pt1on dur1Dg the aeccnd m.as1on ot 5 llOlltbB {Split 

m.aaion at 3 an4 2 JIODtbB respeoti:ve:i,) .18 as under• 

- ~ the firet joint msaion With the Eagineer to 

re'Yiew present e"tate at cloft induat.rJ in Ch8lte Cbake llD4 

apec1f1call7, the :blt:natiucture centred azound. To diBcuss With 

all rele'ftnt teclmical personnel o:f the Distiller, and make 

recmmendat10D8 With regard to the tolloWiDgl 

a) Iaproveaent ot extraction me1ibo4lol.OQ 

b) Jap:1'oncl aetbod of quality 11Bseaament and storage at 

essential oils and relatei products. 

c) Marketing atrateg 
d) Alternate sul>-contracting of repairS to the manufactures 

o-r equipaent. 
Second JtiSsion (2 months). 

To co-ordinate activi.Ues of the uperta and will be 

apecifi~ illYOlved 1D •Jn tra1D1ng" programme bf 
lectures, sem1nars or azv other periods of iDStru.ctions that 

-., be required. 

'f o prepare final. report setting out the findingS of lli8&1on and 

recOlllll8Ddations to tbe Goverment on further action wbichaight 

be takesi. 



DISTILLATION SOHJmOLE 

TIME m BOOBS 
(GRAPHIC PBESEN~ATION) 

04 06 oa lO 12 14 16 18 20 22 24 e2 04 ~' 10 .10 12 14 15 18 20 22 24 02 
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1 

D D ·D D D I! 1~::s ~) 11 

L.U L.U L.U L.U L.tT L,U 

I I D I » I D ·. I D I D I ~ I l~::ss~l c 
... 

L.U 

I I 
D I DIS1rILLATION - LOADING/UILOADING REPEAT (SIX.TO EIGHT DISTILLATIO~S) LEMON GRASS 

I . STILL (l) I .... 

POWER FROM CITX SUPl'LY RR POWER FBOM CITX SUP~LY RR DAR AND/OR GEHERA'rOHS 
FOND 

s.B - S•'ting bqiler. B.D - Boiler turnaoe deologgina L.U - Loading/Unloadill& D - D11tUlat1on 
R.R - Rolla Royce - l6a KVA generator t .Dat - 90 XVA gener,.tor Ford· - :5Q 1:'/A generator 
NOTE1 In the eTent ot no:i-eupply ot power trom the town, work may have to be continued. uain& generator•• w 

...i 

I 

I 



Jmiex - 3 

Production of 0118 and Haw ma-arial. ccm&\8Pd 

{Deceaber l.989 to August 1990) 
Oil of 

llGILth Cl.on sa- Cl~ :aicls Leqgrua 

Su.& OU ... ~ Gnas ~ - -
December 89 5'.G 2.38 3.Q. •·48 6.62 21..8' lit 

J11DW117 go 

PeEuar,J • 
llarch • 
Air.fl. • 
liq • 
June • 
J~ • 
August • 

246.4 10.63 16.57 2.35 9.u 25.oe 

191.l 8.'6 14.71 1.97 18.09 55.69 

137.2 4.8' 5.52 0.78 6.08 16.95 

2.1 0.10 2.20 S.45 

119.7 4.-92 .3-.~ o.ss 23.00 63.60 

Bote: i) <Omti v in tames except oil of l.ellongru8 

Which 1B given in litres. 

ii) Bo. production O"ca April to ,. J~ 1998 

• 
• 
• 

" 

" 
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Annex - 4 

ProducU.on of BasenUal. oua - l.983 w lgge 

Year Oilof 

Clcne siea Clcmt w L!!cmiaasa 

Stem u.sM .QI!. ----- OU Grus -
1183 735.5 24-4 

1984 425.e 22.7 

1985 311.9 17.74 

1986 195.3 1.0.0 

1987 606.7 27.J.Q 

1988 422. 20.31. 6.4') 0.90 

1989 659e4 26.5" 18.82 l.453 5.60 

Anrage 479.5 21.29 
(l.983 - 89) 
1998 
(JllDl1U'J'- 574.7 23.85 36.8 5.107 33.50 
march ) 

•ote: QuantitieS in "tomle& except oil of l.emcmg1'88• Which 

i.B giffll in litres. l'1Dal wei&ht of Leaongraas o:U 

will be given in Jdl.ogrume• atwr tUwraUcm mi 

pacld.Dg. 

.2a! 

6.13 l.1'\e 

97.55 
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MACHINES & TOOJ.S FOR t.rORf('«am1> 

l. ll:Uling macilille, MCIW- col.um I: knee VP8 (Wi.Ul all necee8&1"J 

accessories, all a~ta an4 tool.8) 
2. Ia'tbe .achiDI {.ecu.ua aise) - With all necee&arJ,&i'tatc!mlenUt 

and 'tOOlll· 
3. Tool I: ouUer grinder - wi.Ul all necua&X7 acceaaoriea, 

&ta1claen:W anc1 'tool.8· 
4. Sbaper (..clim aiae) - mecJwn1cal With all neceBBU7 acceaaoriea, 

atW.'tclaenta aD4 WOlae 

5. Jlecli.ua el.Se hori.ZOn'tal baCk8&" macbine 

'· •elding machtne tor 11114 a"8el aD4 a1a:l:Oleea steel• 

7. Set ot Wol8 u4 iDB~'t tor Ule womsbop. 

a. B:l.ec"tri.C&l spanner bo% "1th nrJ,au8 tooJ,a. 

9. Jlagger water. 

10. Anaeter 
lle JlachaDiCal spanner bo% Wi.Ul ft1"10U8 tea• 

12. 'forque 

13. Injector water 

14. large ~ MCliUR )VdraUl10 ~ack 

15. Solcler1Dg gun ~ wire 

lie Tieu - o, medil• I: large, CID9 each 

17. &p1nless steel wel.clillg re48 

18. Cast 1rOD weldiJJg roa 
19· 
28e .A.1,1•1n1ta weldillg red8 

21. :araz1Dg roc1a (cu-m) n:th tluD8 

22. DnwiDg board aD4 Drawing 1D8U-8n't set. 




