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ABS'JRACT 

'Ille Project URT/86/026, Assistance to thE: Essential Oils 

Industry - Zanzibar "Maximising the Capacity Utilisation of the 

Clove Sten Oil Distillery, Chake Chake" started fran 25 June, 

1989. The Project had three i11111ediate objectives i.e. a) 

UpJrading performance of the Distillery,. b) Selection anC' trial 

propagation of a few e3sential oil-bearing plants and c) 

Developing marketing strategy for increased trade in ste.n oil. 

Since its start, the Project has achieved significant improvement. 

Exports touched US$ 420,150 during 1990-91 (Project: period) as 

against pre-Project export worth US$ 112,530 during 1988--SS. 

'nlere has been improvenent in processing of clove stens producing 

46.27 tons of its oil during 199~91 as against 22.00 tons of its 

oil during 1988-89. Simultaneously, clove bud oil production 

picked up i.e. 13.73 tons (value US$ 137,300) was produced during 

199~91 as against 0.96 tons (value US$ 9,600) during 1988-89. 

Work done on the local aranatic plants has indicated 

pranising results on lemongrass, which is now qrown over an area 

of 90 acres. Vetiver, Ocimum basilicum, Cinnam:>n and Ylang Ylang 

have now been selectecl for future progranme of Clevelor:ment and 

processing. 

In respect of marketing and export, there is noteworthy 

improvenent. Total exports during l~l were valued at US$ 

420,150 as against export worth US$ 112, 530 during 1988-19$39. 

~ile sales during 1984-89 ( 5 years) was only for US$ 334,402, ·~he 

same for 1989-91 (2 years) was for US$ 640,786. 

Among the International Experts, only Chenical Technologist 

(C.T.A.) and Marketing Expert have canpleted their mission. The 

Quality Control Chemist and Agr.onornist have canpleted only 

preliminary mission. They will canplete their mission as soon as 

their counterparts are appointed. Tht? F.ngineer ha.-; completed a 

part of his mission in the preparation of a Techno-Econanic 

Feasibility Study for setting up a Proce~sing Facility in Unguja. 
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He is expected to canplete his missi.on during Mardl, 1992 for work 

connected with the Distillery in Chake Chake. An Expert Perfumer 

is likely to be selected and fielded in March-April, 1992. 

In the Training progranme of i~tional PP.rsonnels, the Plant 

Manager, Production Manager, Distillation Supervisor and 

Maintenance Foreman have canpleted their training programne. 

Chemist, Agronanist and the Marketing/Export Manager have not yet 

been naninated by the Governm'3lt of Zanzi':>ar. 

In order to consolidate further tht! gains adlieved during 

the Project, the T.P.R. of the Project has recanmended extension 

of the Project with an allocation of US$ 159,000 and to prepare a 

Techno-Econanic Feasibility Study for establishing a Processing 

Facility in Unguja. This Report h~s been prepared and subnitted 

to the U.N.I.D.O. 

nJring the extension period of the Project work on value

added products f ran clove stem oil is proposed to be undertaken 

which is likely to improve further the product mix and export 

earnings for the country. 
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I. INTROOUCTJON 

The current mission of the Chemical Ter.hnologist, Essential Oil.~, 

Distillation Plant Expert (C.T.A.) is the 4th spl itmission and also 

the finaJ and terminal mission out of 12 man/l'OC>nths allotted for the 

Pro;ect URT/86/026 "Maximising the Capacity Utilisation of the Clove 

Stem Oil Distillery, Chalce Chalce - Penna". The current mission 

started from 26 August 1991 through 22 Noverrber, 1991. Job 

description is attached at Annex I. Main obiect of the current 

mission is to (a) Optimise the capacity utilisation of the Distillery 

using the SJ:>are parts ordered 'JY forntJlation and inplementing a 

CORt>rehensive plan of work, (b) to co-ordinate activities of other 

expert colleagues and (c) train the Jocal J)ersonnels through all the 

relevant means. The current report errbodies the f~ctors and 

activities, leading the the fulfillment of the ~;e~ives as also the 

important recanmendations of'. the Experts fielded so far for the 

i">ro~ect W'Ork. 

To recapitulate, the Pro~ect activities started from 25 June, 

1989 with the fielding of the Chemical Technologist (C.T.A.). Quality 

Control Chemist and the AgronCJnist ~oined later on towards the end of 

C.T.A. 's first mission. All the preliminary work pertaining to the 

evaluation of existing facilities and inputs required in respect of 

spare parts for equipnent and vehicles, Laboratory de.sign and 

modification as also inputs for establishing a quality control 

Laboratory were CORt>leted (Ref: Report Baldev Gulati, M.L. Maheshwari 

and K. Duerbeck of 10 Aug. 1989, 16 Aug. 1989 and 16 Sept. 1989 

respe-ct i ve 1 y) . The inputs identified were procured through normal 

channels and UNIDO procedures and put to use as and when receiv~ and 

required. 

Fielding of all the experts so far. is given at Annex II, 

The Proiect duration was orjginally sti~lated for 2 years with 

an approved hudget of US $ 398,200 (as per Proiect Oocumen.:l. Due to 

unavoidable circumstances, the duration was increasf'd ~2Y'"nd ;> years 

and with a current budget of US $ 495,308 as !)er details given in 

Annex V. 
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'!he Inmediate Ct>jectives of the Pro;ect were designed to fit 

into the overall objective of the Govenunent of Zanz~har in 

rehabilitatir~ the existing industrial plants and increasing their 

capacity utilisation. '!he Inmediate Cl:>jectives i.e. 

i) Upgrading the performance of the Distillery 

ii) Selection and trial propagation of essential oil - hearing 

species based on International Market and 

iii) Developnent of marketing strategy fo'[" the increased trade of 

clove stem oil have not been changed. 

Progress achieved on the fulfillment of Cl:>jectives, outputs 

and activities is stmnarised at Annex III. Even through capacity 

ut~lisation of t~e Distillery has improved significantly, there are 

occasional set - backs to its smx>th working due to electricity and 

water stoppage and for want ~- sane important inputs snch as lo~. 

'1'1e Zanzibar State Trading Corporation (Z.S.T.C.) is doing its best 

to overcane these lacunas on its own. Contribution of z.s.T.C. for 

the Project work is smmarised at Annex IV. 

Due to certain unforeseen ciretm1Stances, the Project Experts 

(other than the Marketing Expert) could not c~let~ their 

assignments. Training of national ~rsonnels abroad is .!!so not 

canplete due to reasons already mentioned (Report Baldev Gulati, 8 

July, 1991, Pages 7 - 8). 

'!he Project has now been extended for a further period of 2 

years as per recamnendations of the Tripartite Review Committee 

meeting held in Zanzibar on 20 June 1991 with technical assistance 

canponent of 8 m/months and with an overaJl budget of US $ 159,000 

canpr;sing of the following: 

Components 

- Int. Experts 8 m/m 

(C.T.A. 6 m/m 

Short Term Consultants 2 m/m). 

- ·.rraining 

- Equipnent 

Allocation 

us $ 80,000 

20,000 

30,000 



- Adn. Support 

- Travel 

- Sundries 

Total: 
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16,000 

3,000 

10,000 

159,000 

'ihe U N D P Pro;ect has contri~ted significantly to the 

overall improvement in rehabilitating the Pent>a Distillery by 

increased production of all the essential oils i.e. clove stem, bud 

and lenongrass. Export of the oils is also on the increase as ther-e 

is now ready demand of these oils primarily due to their quality and 

canpetitive price. Details of production and sales are given in 

this report. 

During the current mission, a TechncrEconanic Feasibility 

Report for setting u~ a Pilot Processing Facility !n Ungu~a was also 

prepared together with the Project Engineer as per recanmendation 

of the T.P.R. This ~easibility Report has been suanitted 

separately. 
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II. MAXnnsnr; CAPACl'l'Y OTILISATICfi AND ~Cfi OF F.;SS9ft"IAL OILS: 

The ~love Stem Oil Distillery having 10 stills of 3000 litres 

capacity each equivalent to 700 kg. stems per stilJ can distil 7 

tons of stem per shift per day. Based on this cnlculation,aboct 

1400 tons of st~ can be distilled givinq on an average 65 tons of 

oil with export value of US Dollars 325,000 oer year. Distillation 

capacity can be increasecl in case the Distillery is operated 3 

shifts ~r day and if the required quantity of clove stems could be 

available every year on sustained basis. (Availability of 1000 tons 

stems per year correspond to production of 4 - 5000 tons of clove 

buds which may not be the case every year as 1;>er past prod'Jetion 

data of clove buds). Based on these as5U11t>tions it is for 

consideration if Distillery capacity can be utilised to process 

about 2000 tons of stems alone every year. 

'Ihe above also tpresrnnes :·hat all the 10 stills would be 

operational and that the clove qrc:wing farmers will collect all the 

stems: the farmers do not give much attention to gather all the 

stems at the ~resent due to its price of shilling 4/kg; (now 

increased to Shillings 6/kg for grade I quality frOl!l September 1991) 

as conpared to prices of clove buds. 

In case, clove buds are to be aistilled as well, either using 

full capacity or part of the capacity will need changing the entire 

working schedule and pattern. Clove buds need much longer period 

upto 48 hours as against 5 - 6 hours needed for clove stems. Clove 

buas should also be distilled preferably without interrupt~on. 

It may also be menti~ned that working 2 shifts per day has not 

been found practicable due to the reason of organising workers 

coming to the Distillery and droppfog them back ,"'·.t odd hours due to 

non-availability of both public and Distillery transport. Also, 

electric supply is shut off between 6 pm to 10 pm. In that case 

only viable and workable alternative is to work the J)isti l lery 

continuously for a nun'ber of days. Unc'Jer these circumstances 

Distillery has to providP. food to the entire work force. 'nlis 

arrangement has been observed to he workable and is followed n01.•. 
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While the Distillery has capacity to process 1400 tons of stems 

per year, if operated on one shift basis (possible only for clove 

stems and now lemongrass: one charge of stems and 1 or ') charges of 

lemongrass can be distille<i in one shift), the DistiUery has never 

processed more than 900 tons of stems, that too in the first year of 

working (1983 - 1994) '"'-hen th~ Distillery was new with very few 

incinence of equipnent breakdown and was operated under the 

supervision of French technicians. 

Clove stems, buds and lemongrass, (latter t'""° durir.g the 

tJNDP Pro;ect) processed since incer;:>tion to date are given for 
reference. 

(Data given in earlier Rei;x:>rt by the C.T.A. was based on year: 
January to Decerrber. However, as the Gove=-nment of Zanzibar 

financial year is from July - June, data is now given according to 

this. ~or the preparation of this data ali the production records 

maintainee by the nisti)Jery and the C.T.A. were cross - checked -

as some minor discrepancies were noted in the data presented 
earlier). 

~or tn~ purpose of conparison, annual pro~essing and production 

data from inception to date is given ccverinq period January to 

Decerrber as also July to June. 

PROCF..SS:m:; OF CLOVE STEMS 1 BUDS AND LE~N'.;RASS 

FRCJ-1 1983 - 1991 (ArJ;.) 

Year Raw Material Processed & Oil Produced 

1983 

1984 

1985 

1986 

1987 

1988 

Stems 

475.~ll. 

424.96 

34q_oo 

262.50 

S"iR.72 

42::>. 80 

1989 659.40 

1990 1159.90 

199] 529.52 
(.Tan-Sept) 

Oil 

23.61 

22.63 

16.82 

13.62 

25.16 

:.>0.31 

26.80 

49.44 

22.90 

Buds 

NP 

" 

" 

" 

" 

14.30 

53.AO 

142.06 

Oil 

NP 

" 

" 

" 
" 

" 

1.99 

7.51 

19.55 

L.Grass Oil ----
NP NP 

" " 
" " 

" " 
" " 
" " 

A.6l 27.56 

121.87 /P,7. 64 

177.94 .173.02 
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N.R. - Quantities in tons except for 1em:>ngrass oil given in litres. 

- NP denotes: Not processed/produced 

- No produ~tion of Clove stem oil after July 1991 aue to nc -

raw material. 

- Year: January to Decerrt>er. 

Processing of Cleve Stems, Buds and 1eirongrass: 1983 - to-date 

Year Raw Material Processed & Oil Produced 

Stems Oil Buds Oil Grass Oil 

l9R3-84 900.30 4n.25 NP NP NP NP 

1984-85 281.10 14.14 .. " " .. 
1985-86 168.70 7.74 .. n .. .. 
19R6-87 420.52 20.71 " " .. 
1987-88 4:?4.50 18.95 .. " 
J.988-R9 492.80 22.38 7.19 0.96 

1989-90 1039.50 42.65 43.92 6.14 41.91 119.36 

1990-91 1069.95 46.27 99.16 13.73 169.18 424.54 

1991-92 44.77 2.22 59.90 8.23 97.33 244.22 
(,Jul y-Seot) 

N.B. - Quantities in tons except for lem:>ngrass Oil \lhich is in 

litres. 

- NP denotes: Not processec'f/proc.'tuced 

- No production of clove stem oil after July 1991 due to no -

raw material. 

- Year: July - June as followea by the C..ovt. of Zanzibar. 

It will be observed that since the start of the Proiect, the 

annual processing and production of essential has more than doubJ.ed. 

Following f=igures also clearly bring out this fact. 

Number of'. Charges Loaded & Days nistiJ lery operated: 

Year Days worked Charges Loaded F'or 

Clove Stems Clove Ruds L.Grass TotaJ 

19A3-84 145 1/.86 1:?86 

1984-85 51 402 40:? 

1985-86 30 /45 245 

1986-87 75 59A 59A 

1987-88 83 595 595 



Year Days worked 

1988-89 

1989-90 

1990-91 

1991-92 

Smmnary: 

Pre Pro;-:.oct 

Period 

(1983 - 89) 

Project Period 

1989 - 1992 

94 

106 

121 

30 

478 

(only 3 months 

during 1991-92) 271 
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Clove Stems 

704 

1430 

1487 

70 

3830 

2987 

Charges Loaded For_ 

Clove Buds L..Grass Total 
8 712 

48 54 1532 
127 241 1855 

69 113 252 

8 3838 

297 435 3719 

During the ProjfY_t period, the entire accumulated and 

purchased stock of clove stems was processed, rather there was no 

stock of clove stems after July 1991. 'It1ereafter, the Distillery 

processed only clove buds (purchased during the current clove season 

of 1991) and lemongrass, the later to the extent that could be 

trans?'rted in the absence of availability of transport (Distillery 

lorty was engaged exclusively for transporting fuel wood for the 
Distillery). 

Raw Material Processed & Essential Oil Produced During Pre Project & 

Pro;ect Period: 

Pre Project Raw Material Processed & OiJ s Produced 

Period Clove Lemon9rass 
Stems 01} Fluc'ls Oi.l Grass Oil 

1983 - 1989 2687.92 130.17 
(5 years & 10 months) 

7.19 0.96 119.36 

Average Annual 460.78 22.31 

Project Period 

1989 - 1991 2109.45 88.92 143.08 7 .10 668.76 

1991 - 1992 44.77 
(2 months) 

2.22 59.90 8.23 

Total 2154.22 91.14 202.98 15.33 266.51 668.76 Average Annual 994.25 42.06 93.68 7.07 123.00 308.66 
(2 years & 2 month~) 
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It was envisaged in the Pro~ect Docunent that: processing of 

raw material would be increased by working the Distillery on 2 shift 

basis. This was a logical consideration. However, at the start of 

the Project, considering various factor~ specific to conditions 

prevailing in Pemba, 2 - shift "'."egular operation was considered 

inadvisabl.?. On the other hand, it was considered desi reable to 

operate the Distillery on a continuous basis so long as the supply 

of eJ.ectric and thereby of water was available. The 1 abour a!"d 

other work force was looked after well by i;>roviding regular meals 

and overtime. 'lllis mode of operation proved beneficial in improving 

production. The above data brings out this fact clearly. 
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III. QUALITY ASSESSMENT AND STCR1GE OF ESSENTIAL OILS: 

Foi lowing three essential oils are now produced on large 

scale in the Distillery. 

i) Clove Stem Oil 

ii) Clove Bud Oil 

iii) Leroongrass Oil - (West Indian type) 

All the above essential oils are adeauately covered by 

standards not only by various countries (National standards) but 

also by the International Standards Organisation (I.S.O.). It is, 

therefore, very impc··::ant to produ=e these essential oils to meet 

these Staudards Specification. Besides physico - chemical 

Characteristics, odour of these oils also playsdaninant role. As 

mentioned elsewhere in this Report, proper methodology for 

producing these oils have been worked out to produce oils which 

meet both physico-chenical characteristics and odour character. 

Storage of essential oils, after distillation plays a major 

role in retaining and maintaining their standard quality. Work 

was done during the Pro~ect on thi.; aspect, work on other 

essential oils, as and when produced on large scale, will also be 

undertaken. 
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IV. EXTENSIOO OF THE PROO~: 

Tripartite Review Meeting (T.P.R.) of the Project was held 

in Zanzibar on 20 June, 1991. It was noted wit::h satisfaction by 

all concerned that the Project cootributed a great deal towards its 

success. Practically, all the <bjectives, OJtpits and Activities 

were ac:h ieved or were in the process of ac:hievenent. It was the 

c:ons.i.dered vi~ of the T.P.R. that the Project should be ext:ended 

for further period of 2 years with sane technical and other inpits. 

Additional inpits recamtelded are given as under: 

B.L. Canponent Allotment 

10 H/H Dollars 

11-01 Chief Tech. Adv. 6 60,0CX> 

11-50 Short Term Consultants 2 20,QCX) 

13-99 Adn. Support 16,QCX) 

15-99 Project ·rr~vel 3,QCX) 

39-99 Training 20,0CX> 

41-99 Expendable Equipnmt 20,0CX> 

42-99 Non-Expendable Equipnmt 10,0CX> 

51-99 Sundries 10,0CX> 

99-99 Project total 159,0CX> 

Governmmt Cost-sharing 60,QCX) 

During the Project Extmsion period, not only work for the 

canplete achievements of the Project Cl::>jectives will be carried out 

but it will be the endeavour of the experts to consolidate the 

gains for sustained production of essential oils to earn for the 

Govemmmt of Zanzibar aMUal export earnings of not less than half 

a million dollars. 
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V. MARKETIN:;: 

According to !'OC/UOC'TAD/GATI' Market Study on "Essential 

Oils and Oleoresins" 1986, world demand for clove oils is about 

1,700 to 2,000 tons per annum, of which 90 to 95 percent consists 

of clove leaf oil. Also, world production of clove and bud oil ;s 

estimated at 40 - 50 tons while estimate demand for clove stem oil 

is not indicated. However, at one time Zanzibar exported upto 200 

tons of this oil. No other country was reoorted to have replaced 

Zanzibar for clove stem oil. It is quite likely that sane of 

users of this oil switched over to cheaper clove leaf oil. 

Nevertii~less, it has been observed that demand for stem oil 

still exists and Zanzibar (and Penba) could c~pture this market 

once again. As a matter of fact, perhaps only about 100 tons or 

less of this oil could be produced (which will require 2000 tons 

of clove stems every year) considering the average annual 

availability of this raw material. On the other hand,there seems 

to be scope for producing clove bud oil to as truch as 50 tons or 

more per year. our estimates are based on the market response to 

the increased and increasing production of these two essential 

oils. Further, due to reported dislocation of production of clove 

oils in the Malagassy Republic, demand for Pent>a Clove stem and 

specially clove bud oil is expected to improve further. 

It is pertinent to .mention that ouality of Pent>a Clove oils 

is the best in the world :~idlly with respect to its colour, 

appearance and contents of active principles. 

All that is needed now is to sustain production on a 

regular basis. According to our view, it is an opportune time to 

establish a second Dist:ilJery in Ungu~a. There will no~. hP an.'/ 

problem of trained technical man - oower in Zanzibar to run these 

units. 
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VI. MARKETIN:; - EXPCln' OF CWVE S"'1'EM, BUD AND LEM:N;P.ASS OILS: 

Clove ':ree, Syzygium aromati~ syn Eugenia caryochyllus is 

the soui:ce of .4 oroducts i.e. clove buds, dove bud, stem and le;if 

oils. The bud oil is of the highetit quality and value followed by 

stem oil and then bv the leaf oil. Leaf oil is the larqest volume 

clove oil; at: about 20CX> tons per year. ~rket for both clove hud 

and stem oils aLe estimated at about 10 percent of aJJ the clove 

oils. 

Export of clove stem and bud oils fran Zanzibar durinq 1984 

to 19~91 has been as under: 

Export of Clove St~ and Bud Oils 

Year Oils of (in tons} Value 

Clove Stem Clove Aud Lemonqrass (US S) 

198.4-85 24.00 1.46,400 

1985-86 

1986-87 3.14 23,332 

1987-88 7.06 52,140 

1988-89 22.00 1.98 112, 530 

1989-90 39.82 1.54 220,636 

1990-91 60.94 10.86 0.50 420,150 

Source: Statistical Division, ZS~., Zanzibar. 

It will be observee that while production of clove stem and 

bud oils has increased durinq the Project period, sales have also 

picked up. sales during 5 years, 1984 - 1989 (pre-Proiect period) 

was US S 334,402. The same during two years 1989 - 1991 was U~ $ 

6.40,786. 

Jlll>roved sales/exports of clove oils is a cumulative effect 

o~ conr.erted efforts put 5n by the Z.S.T.C. as also support by the 

0.:-oiect. 

In the beginning of the Proiect, both the Export Manager 

Z.S.T.C. and thP. Plant Manager, Distillery, were deputed to attend 
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the International Congress of Essential Oils, Flavours and 

Pragrances held in New Delhi in Novenber, 1989. 

'Ihey got a unique opportunity to meet consurers of and 

dealers in essential oils fran all over the world. Sanples of 

clove oils were distriblted freely in the Congress. Later on the 

Plant Manager, while on Training abroad,had also an opportunity to 

meet dealers in essential oils in France, U.K. and Tndia. 

Marlee-': :ng F.xpert provided under the Project canpleted his 

mission dtrr'""g May - June 1990 for 2.2 months. After studying in 

details the worlc of the Marlceting/Sales Di~ision of the 7.S.T.C., 

he subnitted a canprehensive report with a number of 

recomnendations which merit attention. His report is expected to 

i~rove forther the working of Marketing/Sales Division of the 

Z.S.T.C. 

'Ihe Marketing/Export Manager of the Z.S.T.C. is to be 

trained further in abroad through a Project FeJ lowship. It is 

hoped that experience/traininq through this Fellowship will go a 

long way in i~t"oving further the sales of Clove oils in particular 

and other essential oil in general. 
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ru'llJRE PROSPEC': 'S: 

So far, especially in the beginnfrlg of the Pro;ect, all the 

efforts were concentrated on processing clove stems to the 

maximum: about 1040 tons of clove stem while only 44 tons of clove 

buds and lemongrass (to yield 120 litres of the lem::>ngrass oil) 

were processed during J 989-90. '!be product mix was i°"roved 

subsequently during 1990-91: while 1070 tons of clove stems were 

processed, clove buds processi.ng increased to about 100 tons with 

corresponding i~rovement in the production of lemongrass oil t;o 

425 litres. Correspouding figures for 1991-92 are expected to be 

still better particularly in respect of clove buds and lemougrass, 

as seen fran the trend of processing during July - Au<just. ('!be 

production value for these 2 m:>nths is about US$ 100,000). 

(It is 'ieartening to note that the Governnent of Zanzibar 

has realised the extent of iq>rovement during the Project period 

and has pranised their full support through Z.S.T.C. both 

financially and otherwise for sustained prcduction. z .s. T .c. has 

camiitted to ease transport problem of the Distillery by providing 

a lorry after the clove harvesting season is over by end October. 

During tne year 1991 - 92 equal stress will be given to process5.ng 

of clove ouds thereby improving further the value of product mix 

for export. For exanple it is now felt certain that the 

Distillery will be able to process at least 1000 tons of clove 

stems, 200 tons of clove buds plus about 1 ton of lemongrass oil 

which taken together will be worth more than US $ 500,00. 

'lbere are now two main i°"°rtant consideration for the 

Distillery operations i.e. 

i) To sustain annual production level of not less than US $ 

500,000. 

ii) To further iq:rove upon with proper product mix and to add 

on other essential oils for which steps have already been 

taken during the Project. 
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It is possible to achieve the above goals taking into 

consideratfon the fa~ the officers and t:he workers of the 

Distillery have ~djusted themselves to the "intensive working" as 

against regular one shift ba~;s. 

2. Value Added Products: 

Scope and desireabili~y of producing a few value added 

products fran clove stem oil fran Grade II of stems, 'black oil' 

and sutrstandard lots of stem oil, if it h~s though not very 

probable, was discussed in details in an earlier reoort of the 

C.T.A. (Reoort, Baldev Gulati, 8 July, 1991). However, relevant 

facts are SU1111arised again. 

With the improved and increasing production of clove oils, 

fairly good quantities of low auality stem oil (fran Grade II of 

stems), 'black oil and may bP. small lots of sub-standard oils are 

likely to be available in future. 'lllese could be gainfully 

utilised for value - added products. To begin with only the 

following derivatives (value added products) may be started: 

i) Eugenol 

ii) Iso-eugenol 

iii) Eugenol and iso-eugenol derivatives depending on 

standardisation of technology by the current team of 

International Experts. 

Some preliminary work on the isolation of eugenol ex. clove 

stem oil has already been done by the C.T.A. Yield of eugenol is 

encouraging. Isolation of eugenol by chemical means only was 

undertaken. 'Itlis work is proposed to he undertaken further to 

produce larger quantities of SC!fll>les for quality and market 

evaluation. 

It may be mentioned that while sale price of gCIOd quality 

clove stem oil is US $ 5.0 only, eugenol and iso-eugenoJ sale 

price is about USS 7.0 and US$ 9.0-10.0 per kg. rt ;s auite 

likely that euqenol and ise>-eugenol ex. clove st:em oil would be 

better in quality and yield as ccmpared to those fr.om clove leaf oil. 
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TRAINJR; rET.~HIP AND STUDY TCXJRs or· NATICNAL PERSOONEL: 

!'ruining at Site 

So far, only 4 Experts have been fielded for the Pro~ect 

work. Except for the C.T.A. and the Marketing Experts who have 

been fielded for the entire duration of their mi~sion, the 

Agronanist and the Quality control Chemist have coopleted part of 

their assigned periOa for preliminary work only. Both of them did 

not have suitable qualified counterpart i.e. agronanist and chemist 

and hence could not train at site any person. Both the C.T.A. and 

the Marketing Expert associated their counterparts in the Project 

work. Training at site was an ongoing activity through 

instructions, lectures and practical work covP.ring practically 

every aspect of production, quality control, standardisation of 

distillation parameters, mar~eting etc. In the absence of 

Agronanist, the C.T.A. also looked after cultivation of aromatic 

plants, under dive?:sification programne ~to the extent required. 

'lbe Plant Manager, (the National Project Director) was involved in 

this work. 

2. Training through Fellowship 

Six fellowship/training programnes were proposed in the 

Project. Progress under this activity is given hereunder: 

Training/Fellowship 

i) Plant Manager 

(Mr. Nasib S. Omar) 

Progress/Status 

a) Participated in the International 

Congress of Essential Oils, 

Flavours & Fragrances, New Delhi 

12-16 Novent>er, 1989. 

b) Completed training for 10 weeks 

in Poland, U.K.; France and 

India~ ?9 July· 1990 to 14 October 

1990. 

c) Participated in the Second UNIOO 

Workshop on Essential Oils 

Industry, Manila. 4-8 February 

1991. 



ii} Product ion Manager 

(Mr. Ramadhan K. Feruzi} 

iii} Di~tillation Foreman 

(Mr. Ali Shaali) 

iv} Maintenance Foreman 

(Mr. Badru Ali Zubeir} 

v} Marketing/Export Maneger, 

Z.S.T.C. 

(Mr. Suleiman J. Jongo} 

vi} Analytical Chemist 

3. Future Training Progranme 
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Completed training in India and 

Sri Lanka 12 Septenber - 22 

Povent>er, 1990. 

Ca'll'leted trai.ning together with 

the I-reduction Manager in India 

and Sri Lan~a, 12 Septe!TiJer - 22 

Novent>er, 1990. 

Completed training in Pakistan, 6 

May - 5 July 1990. 

Participated in the International 

Congress of Essential oils, 

Flavours and Fragrances, New 

Delhi, 12-16 Novenber, 1989. 

Mr. Jongo j s on 2 years study 

leave, further training progranme 

was, therefore, kept in abeyance. 

Training progranrne will be 

plannen as soon as a suitable 

incunt:>ent is available. 

Training progra1T111e/study ta11rs of the national personnels for 

the future are proposed as under: 

National Pen;onnel 

i} Agroncmist 

ii} Analytical Chemist 

Proposed Training/Country 

i} Central Institute of Aromatic & 

Medicinal Plants Regional Centre 

at 

a} Pantnagar (Inaia} 

b) Pangalore (India} 

ii} Sri Lanka 

i} National Bureau nf Plant \.enetic 

Resources, Chemistry Section, 

I. A. R. I. Pusa Car11'US, New De J hi 

(India). 



iii) 

iv) 

v) 

Mar.keting/Export Manager 

Production Manager 

a) Marketing/Export 

Manager, Z.S.T.C. 

b) Plant Manager 

Clove Stem Oil 

Distillery 
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ii) Reaional Research Laboratory, 

Trivandrum (India). 

i) I.T.r.. UNCTAO/GATI', Geneva 

ii) France, U.K. and Switzerland to 

selected canpanies dealing in 

Essential Oils. 

iii) Cherr.exil, Bombay, (India) 

O.N.D.R.I. London for one month. 

To participate in the 

International 

Essential Oils. 

Congress of 

Flavour.s, & 

Fragrances to be held in Vienna 

(Austria) in October, 1992. 

c) General Manager, Z.S.T.C. 

d) Principal Secretary/ 

Director - Ministry 

of Trade & Industry 

Zanzibar. 
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IX. DIVERSIFICATION OF ARCMATIC CROPS: 

Details of work done or. the diversification of aromatir: 

crops are given in the earlier reoort of the C.~.A. (Report August 

90, pp 19 - 20, 8 .luly, 1991, pp 8 - 10). The C"Urrent position is 

summarised for ready reference. 

Fol lowing essential oil - bearing plant species are under 
cultivation: 

:i ) Lem:mgrass (West Indian type) 

Cyrrbopogon citratus 

ii) Cinnamon (Cinnam::imum verum): 

true cinnamon 
iii) 

iv) 

Vertiver (Vetiv~ria zizanioides) 

Cardamcm (Eletteria cardamomum -

Malabar type) 

v) Ocirnum basilicum (Me' '.'lyl 

chavicol type) 

i) Lemongrass: 

90 acres 

2 acres 

2.5 acres 

Small area 

Small area 

(0.20 acres) 

Planted from mid - 1989 to early 1991 in Magane in a cleared 

forest area. The area is mildly undulating and is rainfed. In the 

beginning, cultivation practices were standardised by the C.T.A. 

during his first mission (July - August, 1989). Optinrum spacing of 

75 cm x 60 cm (spacing ~tween rows and plants respectively) has 

resulted in good cover of the area and has reduced incidence of 

weeds to a great extent. Application of boiler ash has proved 
beneficial. 

Oil content and quality, with respect to citra] content are 

satisfactory. Due to problems of transport, harvesting of the crop 

has been irregular affecting production. However, distillation 

paranieters have been standardised yielding oil of standard quality. 

Oil has been accepted in the Europe~n market. About 700 kq. oil 

has al~eady been sold so far. 
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Econanics of lefl'Onqrass could not be stuaied primarily due 

to irregular harvesting. However, the crop seems to he an econanic 

oroposi~ion for Pent>a as a rainfed crop. 

Qi an average about 3.0 - 3.5 kg is obtained per cacre per 

harvest. Potential of ~reduction is about 15 - 17 kg. of oil per 

acre per year as a rainfed crop. 

'!he le!OOngrass crop is free from any incidence of nest and 

disease. 

ii} Cinnamon: 

Cinnamon planted earlier as inter-crop of leirongrass du~ to 

non-::ivailability of clear area at that time in 1989 has been 

discontinued. It is now raised as a pure crop where the pJants 

have cane up well. In all 2932 cinnamon plants were planted in the 

fields, only 511 plants have survivec':. 

Even though the 0•1erall growth of the pl ants is 

satisfactory, plants are affected by pests and dise...tse. Experts 

from the Plant Protection Department, Perrba and Unguia were 

consulted. So far satisfactory measures have not been suggested 

except to hum the affected plants. 

iii} Vetiver: 

An area of 2.5 acres has been brou1ht under vetiver from the 

localiy available materi31. Planting was done on ridges in sanc1y 

loam soil. Crop growth as ~een from the averground part seems to 

be satisfactory. 

Oil content from the plants dug on trial basis was obse!'Ved 

to be about 0.7 percent in the Laboratory distillation. 

iv} Car<amom: 

As mentioned in the last report cardannm cultivation did not 

succeed. No furthPr work has been done since last report. 
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v) Ocimum basilicum (Methyl Chavicol tyoe) 

A small area of about 0.2 acres was brought under 

culvitation in the factory p-=-enises. 

1991 and transplanting in July 1991. 

early Se~teni>er. 

Nursery was raised :i.n May 

First harvest was taken in 

'Ihe plants after harvestinq are caning u~ well again with 

the prospect of second harvest in about 6 - 8 weeks. Oil produced 

fran the first harvest will be evaluated further. 
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X. w:::>RK DONE ON LOCAL ARCJ1ATIC PLANTS: 

It was observed earlier (Re~rt Dr. B. Gulati June 1984) 

that a ~airly large nunt>er of aranatic and medicinal plants occur 

in both Unguja and Pen'ba: including plants growing in state of 

nature, as garden plants and cultivated. Some cf thE>se have 

potential and at a later stage could be brought under regular 

cultivation if required for their essential oils. 

DJring the course of various missions under the Project, 

sane work was done on screening ~f the available aromatic plants 

for their essential oils, their evaluation for eventual 

utilisation. Work done so far is sumiarised for ready reference. 

1. Ocimum specie~: Following Ocimum species growing 

.spontaneously in Penila werP studied: 

a} Ocimum ca.-rum: Two distinct chemical types were observed: 

one having calll'hor the other containing Methyl 

cinnamate. While candler was isolated, methyl cinnamate 

could not b€ isolated due to small percentage in the 

oil. 

The plant is susceptible to viral disease. Oil content 

was observed to he as givPn hereunder: 

Material distilled Percent oil content (v/w) on 

Fresh weight Dry weight 

i) Green healthy leaves 

with inflorescens l.05 5.00 

ii) Wilted leaves with 

mature inflorescens 1.47 4.40 

iii) Leaves from seeding 

plants 0.30 0.68 

iv) Leaves from viral 

i.nfected plants 0.31 1.41 

On an average, oil content from leaves plus inflorescense 

ranqed between 1.0 to 1.5 percent (v/w) on fresh weiqht basis and 

4 to 5 ~rcent on dry weight basis. 
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b) Ocimum sauve: The plant grows spontaneously in bushy 

form throughout the island and is known as Mtule. As it 

produces seeds profusely, regeneration is abundant fran 

scattered seeds. 

Oil content was 0.4-1.25 percent and O.B-5.0 percent 

(v/w) on fresh weight and moisture f-ree basis 

respectively. 

called for. 

Th~ oil has eugenol. Detailed study is 

Th ts \olOUld be undertaken by the Ouali ty 

Control Chemist after GLC equicment is installed in the 

Distillery. 

::) Ocimum basilicum (Methly Chavicol type) Locally called 

Mrehani has been observed to occur in 2 distinct 

morphological forms; one with serrated leaves, the other 

with plain elli~ical leaves. Oil fran both the 

distinct forms is rich in methyl chavicol of ahout 90 

percent. However, oil fran the plant with serrated 

leaves is of better oeour value. This form also is 

predominant among the plant population when raisecl from 

seeds. The plants can also be raised through stem 

cuttings which is adopted by the local people when 

caising this Ocinrum as garden olant for its pleasant 

odour. 

Oil conten~ of the leaves plus inflorescens was observed 

to be: 

Material from plant~ 

with el!iptical leaves 

Material from plants 

with serrated leaves 

Percent Oil content (v/w) 

Fresh wt. basis Ley wt. basis 

0.40 2.50 

0.47 2.35 

The Ouali ty control chemist has observed 90 percent 

methyl chavicol and 3 percent linalool. 
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Plants fran this species of ocinun were raised on pi lot 

scale in the ~remi:.es of the Distillery from the seedlings raised 

in a nursery in the month of May 1991. 

June and harvested in early Septenber. 

Transplanting was done in 

The whole overqround part 

of the plant was distilled in the Distillery unit. 

188 kg. of the material gave 300 ml. of an oil. 'Which is now 

being studied and evaluated prior to raising this crop over an 

area of 1-2 acres for study of econanics. 

Harvested plants are caning up well again with profuse 

qrowth of leaves. Second harvest should be available in about 6-8 

weeks. 

2. Artemisea candlorata: Locally known as Mpachori, this 

species of Artemisea, 'Which does not flower, is a popular garden 

plant raised for its pleasant odour. The plant is raised through 

stem cuttings. Dry leaves are reported to be exported to Kenya 

besides local use. 

{The plant was identified at Kew Gardens, London). 

The leaves on distillation give a blue colour'!!!d cil, due to 

azulenes. Oil content was observed to ~ as under: 

Material distilled 

i. Leaves (fresh) 

ii. Leaves (dry) 

iii. Leaves dried for one day 

iv. Tenner Stems 

v. a. Resinoid extracted 

with ~thanol 

b. Absolute 

c. Resinoid ~xtracted 

with benzene 

fr.om fresh leaves 

from dry leaves 

Percent Oil content (v/w} 

On Fresh weiqht 

0.77 

1.00 
0.80 

0.17 

19.8 percent 

12. 0 percent 

8.49 percent 

14.86 percent 

On Dry weight 

2.34 

1.60 

0.34 
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Ratio of leaves: stalks 5.:i the freshly harvested plants was 

1.4:1.0. 

3. Pogostemn plectaranthoides: 

Pogosteaat plectaranthoides grows profusely on the road 

sides and in uncultivated lands. It flowers profusely. Flowe-.:-s 

and leaves contain resinous material besides an essential oil. 

The inflorescens have better oil content. The oil needs further 

study and evaluation. Preliminary data on oil content was 

observed to be: 

Material distilled Percent Oil Content (v/w) on 

i) Leaves plus inflorescens 

ii) Leaves only 

l?resh weight 

0.11 

0.06 

4. Petitqrain Oil {Bitter orange leaf oil) 

Dry weight 

0.48 

0.20 

Bitter orange tree is valUed for its leaf oil {petitgrain), 

fruit and flower oil {neroli). The last one is highly priced 

(about S 600 - S 700/kg.) and prized. Even water from 

distillation is a saleable cannodity. 

Leaves from a tree growing in the premises of the 

Distillery were di.stilled in the Laboratory with the following 

results: 

Material distilled 

i) ~resh leaves 

ii) Dry leaves (one 

day wilted) 

Percent oil content (v/w) on 

~esh weiqht: 

0.36 

0.70 

0.55 

Dry weight 

1.00 

1. 70 

1.04 

Essential oil produced from leaves, f1 .. 1its and flowers 

would be a useful addition to the existing product range if 

collection from these materfal~ from the trees growing could be 

or.qanised. 
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5. Citrus grandis Jeaf oil: Petilqrain oil from leaves of 

Citrus granc!i~ was produced on Laooratory scale. rt has not been 

evaluated for its utiJ ity which wiJ l be done no sooner the Perfuner 

arrives for the Proiect work. 

Oil content on fresh weight 

of leavoes (v/w) 

Oil content on dry weight 

of leaves (v/w) 

0.35 percent 

0.95 percent 

6. Vetiver: Vetiver a CCllllDrl ~lant in Peat>a raised as a 

hedge/border of the houses was observed to give as llllch as 1.0 

percent of oil (calculated on fresh weight, and 2.35 percent 

calculated on dry weight basis) in the Laboratory. Preliminary 

evaluation of the oil indic~ted its good quality. Vetiver has been 

put under 2.5 acres for study of its econanics. 

Trial harvesting from 3 plants in Septenber raised etbove 

gave following data: 

Yield of roots 80 gms/plant (average) 

Oil content 0.75 perc:!?tlt v/w. 

7. Cinnancn leaf: Leaves fran locally growing cinnamon gave an 

oil in yield of 0.d percent (calculated on fresh weight) and 0.8 

percent when calculated on dry weight basis (both v/wl. However, 

yield of 0.8 percent was also reported by the Quality Control 

Chemist. 

Leaves from the cultivated Cinnamon in Magane gave O. 72 

percent oil on fresh weight basi~. 

Cinnamon leaf oil will be yet another useful addition t:o the 

ranqe of essential oil.s produced in Perrt>a Distillery. 

8. cardamom (Small): Cat:damom (E1ettaria cardamomum var. 

miniscu1e)of the Malabar type is raised both in Ungu;a and PellDa. 

'ltle crop comes up we11. 'Ille post - harve~t tP.chno1ogy needs a 
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great deaJ of improvement in order to produce a product of good 
quality. 

LocalJy available c~rdamom fran the Agriculture Depat"tment 

was procured for Laboratory distillation work. (Cardaman capsules 

were one year old: these were observed to ~ of not 9ood auality, 

perhaps adequate care was not taken in both drying and storage). 

Percentage content of cardan:mt seeds was 71 in the capsule. 

{Oil is confined only in the seeds). Mofsture content of the 

cardcmcm capsule was 20 percent. Oil content data were observed in 
the Laboratory to be as given hereunder: 

Material dist i.1 led Oil content {v/w) 
i) ~eeds --iJy {whole) 7 .00 percent 

ii) Seeds {powdered) 5. I 0 percent 
iii) Whole ca?SU].e 4.00 percent 
iv) Whole capsule {crushed) 4. 50 percent 
v) outer husk only Traces 

vi) Whole capsule only 3.78 percent {w/w) 
vii) Seeds only 5.40 percent {w/w) 

9. Ylang Ylang Flowers: 

Oil of Ylang Ylang an indispsnsible item in the fragrance 

industry has potential of production both in the Unguja and Penba 

island. Trees flower p-:ofusely and re<]Ularly. However, as the 

9resent growth of trees is straight and high- ha::vesting of flowers 

is a difficult proposition. Fran the laboratory work it has been 
obse?Ved that quality of oil is good. 

However, harvesting season concides with the season of clove 

piclcing which could pose pt:oblem in Pent>a but not that much in 

Unguja (Flowering season of Ylang Ylang i~ ~Tuly and Septent>er). 

Nevertheless, there is good potential of dev~lopnent ylang ylang 

for oil in Ungu~a and Peri.>a. 
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VJang Ylang flowers were distilled in t:he laboratory. YieJC 

data of oil i~ as given helow: 

Material distilled 

a. Fresh ripe flowers 

(,'Tuly crop) 

i. First Fraction 

ii. Second Fraction 

Total 

b. Imnature un-opened 

flowers (green) 

c. Dry flowers (brown) 

d. ~eai>er croo 

First Fraction 

Second Fraction 

Total 

Percent oil content { v /w) on 

Fresh wej_ght Dry weight 

1.40 

1.03 

2.43 

I.IO 

1.70 

6.76 

d.66 

10.92 

3 • .40 

1.17 percent v/w 

0.65 perCF.!nt (v/w) 

1.82 s;>ercent (v/w) 

A large nunt>er of distillations consistently gave good yield 

of oil with fine quality, esp!eiaJ ly of the first fraction 'Which is 

sold as "Extra Ouality" in th·: trade. 
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XI. IMPROVEMF.NT IN THE EXTRACTION ME'THC(X)ta;Y OF THE ESSENTIAL OILS: 

Clove stem oil distillery set up t-hrC"_'gh i:-rench loan and by 

a French C~ny, Tecotex, had trial runs on 11 AUCJ. 1982 to 14 

Aug. 1982. Reqular productioo started fron 5 Septent>er, 1983. 

111ethoc1 of clove stem distil lat ion as recarmended by the Toumafr 

Frere, Grasse, (Suq>lier of the main distillation equipnent) was 

f~llowed subsequently. Yielct and quaHty of oil was satisfactory 

and the oi! was acceptec1 in the European market. 'nte equipnent is 

of an excellent quality as also the lay out. Otarqing of the stems 

for distillation and discharqing of the exhausted stems is 

convenient. SubseQuent dcyi.ng of the exhausted stems is do11e 

continuously for use as fuel for the boiler. There is, however, no 

arrangement for co-hobation: the distillate reservoir is of short 

capacity resulting in loss of good part of the oil through 

distillate. "ntis is a serious drawback in the whole set up which 

otherwise is very qood. 

"nte Distillery carprises of 10 stills of 3000 litres 

capacity each capable of taking a charge of 700 kq. clove stem or 

about ~50 kg. of clove buds or 750 kg. of lem:>ngrass each. 'nte 

distillation units have built in arrangement for distilling thP 

material a~ 100°c to 120°c. (Still tenperature corresponding to a 

still pressure of 1 bar to 2 bars). It is, therefore, oossiblP- to 

distil the material within this range as the need be. The boiler 

has adequate capacity, 2.8 tons steam per hour to distil material 

in all the 10 units at one time. However, except, in the earlier 

years for a short period only, all the 10 stills are never loaded 

at any time primarily due to the fact that one or rrnre units always 

need sane repair due to their continuous use. 

In order to improve upon and standardise distillation 

parameters of essential oil beating crops of different nature, sorrte 

work was done during the Proiect, in order to qet prcrluct of 

auality with respect to both physico-chemical characteri~tics and 

qood odour value. 'nlis work is ~escribed in details. 

I. Clove Stems: 

/is the name indicates, the Distillery was designerl to distil 

primarily clove stems only (but without cohobation resulting in 
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less than optinn.:m recovery of the oil). As the clove stem oil 

~rises mostly of eugenol, distillation of stems under pressure 

does not pose .).rty problem in respect of quality. However, hiqher 

still pressure and, therefore, higher t~rature can introduce a 

'burnt note' in the final product. Replicated trial oistillation 

of clove st~, in the rE"gUlar distillation unit at the following 

t~ratures in the ~till was undertaken. 

i) 

ii) 

iii) 

iv) 

Still TE!llJ?E:rature 

l00°c 

105°c 

ll0°c 

ll5°c 

Pressure 

LOO bar 

1.22 bar 

1.50 bar 

1.80 bar 

Oil fractions were collected at interval of 30 minutes 

initially and later on after every hour. Eugenol content was 

determined for each fraction. Qbur was also evaluated. It was 

observed that distillation of clove stems at still tef!t>erature of 

105°c gave optimum yield of oil in about 5 hours time and having 

good odour. 

(It was also proposed to continue this work further after 

G.L.C. P.QUis:xnent was installed whereby a fairly accurate idea about 

thac canposition of the oil fractions could be obtained. However, 

G.L.C. equi~t has not been installed yet). 

Since the start of the Project in 1989 about 100 tonnes of 

clove stem oil have been produced so far and exported. Not even a 

single lot exported has been rejected or any canplaint ~bout its 

quality received. 

2. Clove Sud Oil: 

Clove bud oil, even though, evaluated for its eugenol 

content as oer v~rious standards has also other constituents such 

as beta - caryophyl lene, alpha - humulene and eugenyl acetate. The 

last is considered very important. Content of eugenoJ acetate ~f 

the oil depends on conditions of distillation i.e. e .. ill 

t~rature and rate of steam inlet. This work needs to be 
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r~tecl on large scale distillation unit~ as available in the 

Distillery. Ho\olever, this type of "10rk can only be done usinq 

G.L.C. to determine percentage content of the~e four constituents. 

Good quality clove baa oil has low contents of beta -

caryophyllene (upto 3 percent), alpha - humulene (uoto 0.5 percent) 

eugenol (65-75 percent) and eugenyl acetate could be as high as 28 

percent but atx>ut 15-20 percent. 

In general, these 4 constituents Coot>rise of about 97 

percent of the bud oil. A good cruality bud oil will have eugenol 

and its acetate in a ratio of 3:1. Normally, caryo~yllene and 

humulene are maxinun in the early stage of distillation, so is 

eugenol while eugenyl acetate content increases with the progress 

of distillation {As mentionea earlier. these facts need to be 

confirmed for large scale distillation). 

Under the condition of diRtillation of clove stem oil, it is 

not possible to qet quality bud oil. It was, therf:fore, considered 

necessary to work out parameters to get a good quality clove bud 

oil. Still tef!t>erature during distillation was kept as low as 

possible i.e. less than 100°c. It has been observed that under 

present set up a still terrperature of 95°c-98°c not only keep::; the 

distillation going on at steady rate but also gives an oil of 

acceptable quaHty with resoect to contents of important 

constituents and odour. However, distillation under these 

conditions necessitates distillation over a long period extending 

upto 48 hours to recover optimum oil quantity. 

Clove bud oil produced has been readily accepted in the 

Euroi;>ean market. 

3. Leroo • .grass Oi ! : 

'Itie Distil1ery is eauiooed to handle essential oils heavier 

tnan water, Lemongrass oil is lighter than water and cannot be 

produced in the existing available oil - water separators. Also, 

citral the main comoonent, on which oil ouality is determined, is 
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heat sensitive. 'lttese 2 considerations had to be keot in view for 

distilling lerrunqrass. 

Florentine receiver to separate oils 15ghter than water was 

orocured bv the Distillery and installed with one still. Loading 

of the still with lerrunqrass is also different as carparea tc clove 

stems and buds. 'Jlte partitions in the still have been rerruvec1 and 

grass is charged directly. When Jarge cruantities of the ~rass is 

received, the still after loaaing is closed, stern let in for about 

10-15 minutes and then r.e-opened which ™rmits additional charqinq 

of the grass. By this way, about 800 kq. of ~.emonarass can be 

charqed. 

Distillation is clone at a still tem:>erature of less than 

l00°c whereby citral is unaffected. Distillation takes about 2 

hours. Oil thus produced is of standard quality with respect to 

citral content and havinq good odout:'. 
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XII. Co--cRDINATil)G ACTIVITIES OF EXPERTS: 

Following experts have been selected for the Project work. 

Expert 

i} Dr. Baldev Gulati 

Chemical Technologist 

Essential Oils: C.T.A. 

ii) Dr. fobhan L. Maheshwari 

Quality Control Chemist 

iii} Mr. Klaus A. D.terbeck 

J\gronanist 

iv) Mr. A.M.A • .Abeysinghe 

Marketing Ex~rt 

v) Mr. Shahid Ahmad 

Engineer 

vi) Perfumer 

Not yet selected 

Dlration 

12 m/months 

2 • 5 m/months 

3.0 m/months 

2.0 m/months 

1. 5 m/months 

0. 5 m/months 

M/M used 

All including 

current mission 

0.5 

1.1 

2.2 

1.0 

Nil 

It may be seen that only C.T.A. and the Marketing Expert 

have canpleted their mission. Engineer Expert joined the Project 

on 5 October 1991 for a period of 6 weeks but left after one months 

after canpleting Techno-Econanic Feasibility Study. 

Both the Quality Control Chemist and the Agron.:mist have 

completed preliminary mission and were to canplete their mission 

pending: 

For Quality Control Chemist: 

a) Appointment of Chemist (Counter part) in the Distillery. 

b) Receipt of Laboratccy in~ts. 

c) Installation of G.L.C. equipment. 

For Agronomist 

a) Appointment of an Agronanist (counterpart). 

In the case of Quality Control Chemist, while :'..aboratory 

inputs have since been received, Chemist is yet to be apoointed. 
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G.L.C. equipment has also not oeen installed. fbwever, it is now 

recamnended that n0 sooner G.L.C. is installed, he may be fielded. 

He can train the Plant Manager & Production Manager or any other 

suitably qualified person in the Distillery in operating G.L.C. 

The Q.C. Chemist may be asked if he is still available and 

if he could complete his mission. In the event, a chemist is 

appointed he may be trained; otherwise he may be sent for traininy 

abroad for which requisite budget allocation exists. 

In case of Agronomist, Mr. OJerbeck may also be asked to 

inform his availability. He may be fielded irmnediately to canplete 

his mission. In case he is not available, a suitable Expert may be 

recruited with adequate experience in aromatic crops especially 

Cymbopogon Species, Vetiver, Cinnamon and aromatic crops in general 

suitable for tropical climate. 
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FACTCRS AFFOCTIN::; ACHIEVEMENI' OF OOJECTIVES: 

Irrmediate Cl:>jective 1 of the Project i.e. "upgrading 

performance of the Chake Chake Clove Stem Oil Distillery" in a 

broad~r sense covers not only the enhanced production by improving 

its capacity utilisation but also all the connected factors sudl as 

improving extraction methodology, appropriate quality control, 

storage of oil and marketing in order to realise the benefit of 

improved production. ruring the course of the Project work while 

an overall improvenent in most of the aspects governing a 

canmercial venture has been adlieved resulting in significantly 

enhanced export of the essential oils bringing into the country 

increased foreign exdlange, there are still a number of factors 

whidl limit continued sustained improvenent. Som~ of the most 

important factors are detailed below: 

1. Repair and maintenance of Equipnent: 

The Distillery \ihidl started carrnercial production in 

Septent>er 1983 is entering into 9th year of production. It has 

processed till June 1991 about 5400 tons of raw material (2905.4 

tons till June end 1989 i.e. about 7 years and 2416.9 tons 

thereafter till Aug. 1991 i.e. 2 years and 2 months covering 

Project period with corresponding export earnings of US $ 362, 726 

and US$ 640,786 respectively. 

Over a period of about 9 years even though the Distillery 

did not work to the full capacity, time has taken toll of the 

equipnent which now needs frequent repair, maintenance and 

replacement of various components. This was all the more relevant 

during Project: period when much more raw material was processed as 

canpare:3 to ~he past. 

Increased production during the Project period was possible 

d"Je to substantidl ini:uts of spares both f.or equipnent as also for 

workshop. Nevertheless, hardly any month passes without some 

breakdown resulting i_n closure of the Distillery. Repairs and 

replacements of parts is not only time consuming for want of 

requisite facilities at Chake Chake and even Pent>a Island but also 
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expensive as parts of equi?ftents for repair have to be sent to Dar

es-Salaam. It is not practical to keep in stock all the spares 

e.g. cooler fans needing replacement were ordered from the 

suppliers in May 1991. These have not yet been received (Oct. 

1991). Some more instances have already been given in C.T.A. 's 

report of 8 July 1991, p. 13. 

It may also be relevant to mention that other aspects 

specially those of post production have been adequately taken care 

of by the Project C.T.A. regarding standardisation of production 

parameters, quality control, packing and storage. Z.S.T.C. on its 

part has done ccmmE!ldable work on the marketing/export of clove 

stem, bud and lemongrass oils. 

2. Fuel for Boiler: 

Production of clove bud oil, started during the Project 

while bringing in more foreign exdtange has also brought in 2 major 

problems i.e. 

a) Organising Distillery Schedule of operation 

b) Fuel for the Distillery. 

While the problem at (a) above is an organisational one 

which has been taken care of, problem at (b) has posed constraints 

on the Distillery operations. 

The Distillery designed for clove stem distillation operates 

on the use of exhausted stems as boiler fuel. The whole operation 

of distillation, drying of exhausted clove stems, their feeding 

into boiler is streamlined. Qi an average the boiler needs about 1 

ton of stems per hour to produce sufficient steam. At any time if 

8 units are used for clove stem distillation, need for other fue~ 

does not arise as stems take only 5 - 6 hours for distillation. It 

is only when only a few stills are used for clove stem, necessity 

for fuel such as dry coco-nut shells or fire\onOd arises. Clove 

buds which take 24 - 40 hours for ccmplete distillation cannot 

provide adequate fuel for boiler. 



( 39) 

In order to operate the Distillery for 2-3 shifts (2 shifts 

are not workable) fuel requirement canes to 150 tons per week ( 6 

workin<;t days). For improved capacity utilisation there is no 

alternative but to arrange for fuel wood now as clove bud 

distillation is a regular feature. '11lis has ?Jt pressure on the 

Distillery resources in respect of transport. f't>reover, wet fuel 

does not produce steam to the required pressure and quantity which 

has prolonged the distillation hours: clove stems and bud take 7-8 

hours and 40 hours respectively. 

3. Vehicles: 

Distillery has only one lorry which is busy thr)t,XJhout the 

day in transporting fuel wood with the result that lemongrass 

harvested cannot be transported regularly. '11lis has affected 

severly production of lem:>ngrass oil. DJ ring the period the lorry 

is under repair, fuel wood cannot be transported resulting in 

stoppage of Distillery operations. 

In case full capacity utilisation is to be achieved, at 

least one but preferrably 2 additional lorries are needed. (This 

year, 1991, there is a ~r crop of clove buds and it is 

absolutely essential to transport about 2000 tons of clove stems 

and 4th grade (distillation grade) of clove buds becanes all the 

ioore very important. In the absence of transpcrt vehicles thi!: is 

likely to suffer). 

The lorry available now is about 8 years old and needs 

regular maintenance and frequent repair resulting in its 

imioobility. 

Next to repair and maintenance of the Distillery lack of 

transport vehicle is the ioost serious problem facing the 

Distillery. 

4. Electricity & Water Supply: 

The Island of Pernba receives its electricity supply from a 

diesel-pnwer plant of one - megawatt capacity. It has already 
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operated for more than 22,000 hours and is not in very healthy 

state. Also, supply of diesel for its operation is not regular. 

It is often closed for want of diesel supply. niring such periods 

water supply for the town of Chake Chake is also stopped 

canpletely. 'l'he Distillery operates only during the period of 

electric and water supply, \olhic:h disrupts its operation affecting 

product ion. 

There are 3 stand¥ generators in the Distillery with 

capacity of 165 KVA (Rolls Royce), 90 KVA (na.F) and 33 KVA (Ford) 

respectively. The last one is used only for small odd jcbs and is 

insufficient for Distillery operations \olhich needs at least 60 kw 

power for operation. The na.F generator is out of order for want of 

sane spares which are awaited fran the suppliers. Operating Rolls 

Royce generator is expensive and cannot be used for regular and 

continuous operation. 

ruring the first mission of the C.T.A. during July - August 

1991, considering the need of the Distillery for regular water 

supply, it was recarmended to have its o'Wll water supply. '!'his was 

agreed and a tubewell was bored. Additionally, water storage 

reservoir of 5 cu. meter capacity was also installed. '!'his has 

provided great relief but cannot meet the full denand on its own to 

run the Distillery for long periods. (ruring the period of 

electric and thereby water supply stoppage fran the town, all the 

inhabitants near the Distillery ~eet their requirement of water from 

the Distillery reservoir thus putting additional burden on the 

Distillery resources of water). 

It is now given to understand that the Government of 

Zanzibar is planning to arrange for electric supply from the 

Mainland of Tanzania t.hrough marine cable. It might take about 3 

years. Till then the Distillery operations cannot be organised as 

regularly as desired for improved capacity utilisation. 
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Rfr~TIONS 

Following rea:mnendations need attention: 

l. In order to operate the Distillery without interruption 

wen working on three shift basis, two mor:-e lorries are 

needed. At least one nore lorry on full time basis should 

be provided innediately. 

It is suggested that one lorry each fran Project funds and 

fran Z.S.T.C. should be pirchased. 

2. Lanougrass harvesting has not been regular so far primarily 

for want of a lorry. '!his has resulted in not getting data 

on its econanics and yield ?'tential. '!his aspect needs 

priority attention. 

3. Steps for future training programne of the National 

personnels may be taken both by the UNIDO and the 

Governnent of Zanzibar as per details given in the report. 

4. An area of about 5 ha each should be provided both in 

PE!!'lt>a and Unguja for trial cultivation of selected aranatic 

plant specie~ for future developnent. 

5. A Chanist and an Agronanis::. to be appointed for the 

Distillery as soon as ?'SSible. 
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ANM::X I 

mnoo 
UNITED NATICR5 INDUS'llUAL DEVELOPHENT ORGANIZATION 

Post title 

ruration 

Date required 

ruty station 

PROJECT IN THE OOVERl'i'iEl'll' CF TANZANIA 

DP/~T 86/026/11-01 

JCm IES:RIPl'Iai 

Chemical Tedmologist - Essential Oil Distillation 

Plant Expert (CTA) 

2 months 2.0 w/m 

15 August 1991 

Chake Chake (Pelt>a) 

Purpose of project Maximising the capacity utilization of the Clove 

Distillery in Chake Chake (Pent>a) 

ruties 'ftle Chemical Tedt.'lolog ist will be resp:>nsible for 

activities connected with the modernization of the 

Chake Chake Distillery, Optimisation of its present 

capability and introduction of an appropriate 

production programne. Specifically the expert in 

collaboration with local personnel will be expected 

to c<lrry out the following: 

a) Utilizing spare parts ordered by UNIDO following 

reccmnendation of the Essential Oil distillation 

consultancy ( ll-51) the expert will formulate and 

implement a canprehensive i;:>lan for better 

utilization of existing installation thus 

bringing the plant into t"'10 shift operation and 

recanmena additional hardware and other 

requirement. 

b) The exi;:>ert will co-ordinate the activities of the 

experts and will be specifically involved in the 

"In plant training" programme be means of 

lectures or seminars or any other period of 

instruction that may be rEqJired. 

The expert will ent>ody his observations and 

recanmendations in a report which he will be 
expected to finalise and present to UNIOO upon 

canpletion of each of his mi~sion. 



Fielding of Experts: 

1. Dr. Balcev GJlati 

(C.T.A.} 

2. Mr. Klaus A. Illerbeck 

(Agronanist} 

3. Mr. Arya Abheysinghe 

(Marketing Expert} 

4. Dr. Mohan L. Maheshwar;. 

5. Mr. Shahid Ahmad 

(En<; ineer) 
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ANt€X II 

25 June 1989 - 11 Aug., 1989 

01 DecE!lt>er 1989 - 03 - 1990 

29 June 1990 - 30 August 1990 

08 April 1991 - 29 June 1991 

26 August 1991 -2].,tbv., 1991 

1 Aug. 1989 - 2 Sept., 1989 

30 ~ril 1990 - 29 June 1990 

3 Aug. 1989 - 16 Aug. 1989 

6 October 1991 - 7 tbv. 1991 
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AN1£X III 

Achievement: of Cl:>ject:ives 

Progress on the achievement of Developnent and Inmediate 

Cl:>jectives as per Project Cbcmlent is SU1111arised hereunder: 

Oevelopnent Cl:>jective: Rehabilitating the existing industrial 

plants and increasing capacity utilisation to help Econanic 

Recovery Programne of the Country is one of the priorities of 

the Country Proqramne specifying industries with export 

potential. 

Progress: Since the start of the Project, capacity utilisation 

of the clove sten oil distillery (CSCD) has increased by about 

300 per cent with corresponding increase in foreign exchange 

earning as canpared to pr~roject years i.e. 1983 - 1989. 

Regular and sustained production in the CSCD is expected to 

generate export exceeding US$ 500,000 per annum in the near 

future. Further improvenent is expected with the extension of 

the Project and sane additional inputs by the UNDP. 

Production and export figures are given in this Report for 

refer~ce. 

Imnediate Cl:>jectives 

Inmediate Cl:>jective - 1: Upgrading of the performance of the 

Chake Chake Clove Stem Oil Distillery. 

1.1 CXltputs: As a fully operational plant able to process upto 1700 

tons per annum of raw material {clove buds and/or clove stens). 

Activities 

1.1.1 To review exi3ting buildings, 

equipnent, process technology 

and manpower resources. 

Progress/Status 

Completed. 
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1.1.2 To order spare parts for the plant: Canpleted to the extent of 

and lorries. availability of funds. 

~.1.3 To train key personnels both on the Training :>f personnels is an on

job and through fellowships, Plant going activity. Training programne 

Manager, Forenan Maintenance abroad canpleted for: 

Section, Distillation Section. i) Plant Manager 

ii} Production Manager 

iii) Distillation Supervisor 

iv) Foreman Maintenance 

1.1.4 To order iorry for assisting Could not be ordered for lack of 

collection of clove stems fran 56 project funds. 

buying stations in Peri>a. 

1.1.5 To instal spare parts on the Plant Canpleted (Repair of equipnent 

equipnent. components, as and when required, is 

done by the Distillery fran its own 

funds). 

To start operation of the Plant in Achieved successfully with great 

t\«) shifts. improvement 

programne. 

Report). 

in the produ~ion 

(Details given in the 

To design and implenent an PartiaH~· canpleted by the Plant and 

equipnent sub-system with sc:hedlles Production Managers who are 

of inspection and check. engineers. 'Ihe activity will be 

canpleted by the Project Engineer in 

the near future. 

1.2 OJtp.it - 2: Upgraded quality control system for grading and certifying 

the products to international standards. 

Activities Progress/Status 

1.2.l Draw up requirements for building Canpleted. 

specificat:ion for installation of 

quality control equipnent. 

1.2.2 Z.S.T.C. to modify building Completed. 

according to r~irernents specified 

under 1. 2 .1. 

1.2 .3 Order and instal quality control Completed, except installation of 

equipnent. G.L.C. equipnent which is to be done 

by the supplier. 
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1.2.4 

1.2.5 
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Develop procedures and practi-:es 

for quality c1:1ntrol certifying the 

QUality 04: the ~rnduct according 

to international standards. 

Training counterpart personnel 

both on the job and through a 

Existing standards and procedures 

are being followed. 

Lab. Attendant 

Distillery has 

working in the 

trained. 

fellowship for the Analytical However, a aualified Chemist is 

Chenist to carry out tasks being recruited who will be trained 

described under 1.2.4. at site as also through a 

fellowship. 

2. Inmediate Cbjective - 2: Selection and trial propagation of essential 

oil - bearing plant species based on International Market prospects. 

2.1 ~tput - 1: A short list of plants yielding essential oils which are 

suitable for the world market selected. 

Activities Progress/Status 

2.1.l Experimental Propagation of plant tem::>ngrass, Vetiver, Cinnaroon 

species selected under 2.1. (ceylon type) and Cardaman are 

under trial cultivation. A local 

species of ocimum having potential 

is now being t.ried. 

given in the Report. 

Details are 

2.2.2 Z.S.T.C. co cultivate crop-wise 2 - Accomplished. 

3 essential oil bearing plants. 

2.3 ~tplt - 3: Essential oils fran distillation of 2 or 3 species under 

2.2.2. 

Activities Progress/Status 

2.3.l Modify distillation equipnent to Canpleted for distilling lenong~ass 

enable it to distil essential oils and for oils lighter than water. 

fran species selected 1nder 2.1. 

2.3.2 Experimentally distil essential Under progress as an on~oing 

oils from species selected under activity. However, Distillation 

2.1. unit (pilot scalP ) is required 

which will be purchased. 
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3. Inmediate Cbjective - 3: Developnent of marketing strategy for the 

increased trade of clove stE!ll oil. 

OJtput - 1 

3.1 Report on marketing strategy for clove stE!ll oil: 

Activities 

To develop marketing strategy for 

clove stE!ll oil due increased 

output of Fent>a Plant and possible 

need to attract present consumers 

of clove leaf oil. 

3.2 OJtput - 2 

Pr0gress/Status 

Dle to steps already taken, sale of 

stE!ll oil has increased. Export of 

stE!ll oil during 199~1991 was about 

61 tons valued about US$ 300,000. 

Reeport of Marketing Expert has 

been received. 

Sales pranoti~ trip to major present and potential consumers of clove 

stE!ll oil leading to increased exports. 

Activities Progress 

To plan and implement sales The Marketing Manager ZS'!C and the 

pranotion study tour to major Plant Manager (Distillery) 

present and potential consumers of participated in the International 

clove stem oil. Congress of Essential Oils held in 

November at New Delhi. Contacts 

made have proved useful ~n 

improving sales of oils. Training 

programne/sales pranotion study 

tour for Marketing Manager will be 

arranged in the near future. 
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ANtEX IV 

Contribution of Zanzibar State Trading Corporation for the Project Work: 

The Government of Zanzibar through Z.S.T.C. has contributed the 

following inputs towards the Project work: 

Description 

i) Land for diversification pro]ranme of 

aromatic plants; clearing and other 

cultivation expenses. 

ii) Tube well; boring, punps and pipeline 

iii) Water reservoirs 

iv) Modification of Laboratory and GI.C roan 

v) Full time personnel 

vi) Running and maintenance expenses 

Project vehicles 

for 

vii) Spare parts and special lacquered drums. 

Through "import support". 

viii) Repair of boiler furnace 

Total 

Comnitted for future 

i) Lorry 

ii) Contribution for Project Extension 

T.Sh. (Millions) 

8.70 

3.15 

1.00 

1.50 

0.45 

0.50 

38.00 

2.00 

55.30 

860,000 
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A~ V 

BUDGET (REV. E} FCR THE PROJECT 

• 
B.L. Description Allotment 

M/M Dollars (US} 

11 - 01 C.T.A. 12 111,620 

11 - 50 Q.C. Chemist 

Agronanist 

Marketing Expert 

~gineer 

Perfumer 8.5 89,633 

11 - 99 Int. Experts 20.5 201,253 

13 - 99 Adn. Support 14,792 

15 - 99 Travel 5,000 

16 - 99 Other 6,000 

18 - 99 4,160 (-) 

19 - 99 Personnel 20.5 222,865 

31 - 99 Fellmr.;hips 26,333 

32 - 99 Study Tour 33,667 

39 - 99 Training 60,000 

41 - 99 Equipnent Expendable 20,000 

42 - 99 Equipnent, ncn-expend. 179,451 

48 - 99 2,894 (-) 

49 - 99 Equipnent 198,557 

51 - 99 Sundries 16,567 

58 - 99 701 (-) 

59 - 99 Misc. Cost 15,866 

99 - 99 Project Total 495,308 
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ANtEX VI 

LIST OF PERSONS MET 

I. Gover.nnent of Zanzibar 

Ministry of Trade & Industry 

Mr. Issa S. Machano 

Mr. Kantis K. Songoro 

Ms. Samira Said Salim 

Ministry of Agriculture 

Mr. Jabir Uki ll:lhana 

Mr. Makame S. Haji 

Mr. Badru K. Mwawra 

Ms. Nassim S. "k>hanmed 

Mr. Frank Turley 

Mr. Saletle Sambani 

Mr. Kombe Ali Rashid 

Principal Secretary 

Director, Industry 

Industrial Officer 

Executive Secretary 

( zanzibar Cash Crops and 

Fruits Authority) 

Field Officer 

Field Officer 

Field Officer 

Pathologist 

Incharge, Kizilrt>ani Research 

Station 

Assistant Farm Manager 

Zanzibar State Trading Corporation 

Mr. Abdul-Rahman Rashid 

Mr. Sahib Ali Mossi 

Mrs. Fatima A. Mwinye 

Mr. Henry Klaeza 

Mr. Ussi M. Juma 

Counterpart Staff: 

Mr. Omar s. Nasib 

Mr~ Feruz Ramadhan 

General Manager 

Econanic Advisor 

Chief Accountant 

Export Manager 

Trade Officer 

Plant Manager, Clove Stem Oil 

Distillery 

Production Manager 
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Backstopping Officer's Technical Collllents 
based on the report of Dr. B. Gulati, CTA 

DP/ORT/86/026/11-01 

Annex VII 

This comprehensive report describes in detail the activities connected 

with the project .':>:om the very beginning. The extent to which the objectives 

of the project has been achieved is evident from the activities described and 

the outputs attained. Host of the activities have been completed. Some 

experts have to be fielded and training has not been completed due to the non

availability of the counterpart staff. As a result the project has been 

extended by two years for the completion of these activities. 

The Backstopping Officer is in complete agreement with the 

recommendation of the consultant (page 41). It is unfortunate that harvesting 

and processing have been affected due to non-availability of transport. This 

aspect has to be solved on a priority basis. The other urgent need is to have 

the counterpart staff in place so that the consultants could be fielded. 

Within the time and facilities available, the consultant has done a very 

good job in executing the activities detailed in the job description. 




