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1 I N T H 0 A U C T I O N

The United Nations Industrial Development Organisation initxated 

an exploratory study of the medicinal and aromatic natural flora  of 

Tanzania through a mobile unit under the auspices o f the Joint DNIDC -  

Eoumania Centre with a view to identifying plants for use in the Pharma­

ceutical Industry. The preliminary study under the Project (HP/RAF/79/OO5) 

indicated p ossib ility  of u tilization  o f a few aromatic and medicinal 

plants occurring both in state o f nature and under cu ltivation . On the 

basis of this preliminary data and the desire o f the Government concerned, 

a project proposal was formulated to undertake a further study of the 

plants, especially, essential oil-bearing for their u tilisa tion  in the 

pharmaceuticals.

1.1 Objective o f the Project

Main objectives of the project were as under:-

i )  To assess the present fa c i l it ie s  for the production of essential 

o ils  in Zanzibar from aromatic plants already growing in the island; 

and to evaluate the prospects o f indigenous u tilisa tion  of these o ils  

in the production of pharmaceuticals both for lo ca l U3e as also for 

export.

i i )  To prepare a Technical Report including assessment of the p ossib ility  

o f producing essential o ils  in Zanzibar and their u tilisa tion  in the 

pharmaceutical production.

i i i )  To indicate suitable technologies for ’use in loca l situation, the <■’

equipment inputs, analytical methods and quality standards for the
I

essential oil3  and means o f ensuring “he maintenance o f quality,

iv ) To recommend training requirement for personnel in order to make 

the industry viable and ensure its satisfactory operation,

v) And, la stly , to submit a Draft Project Proposal for follow up action.



2 Conduct of the Mission

The project UBT/82/303 was undertaken with e ffe ct  from 5 October 

1983 in the Phamaceutical Plant o f the Ministry o f Health, Government 

o f Zanzibar. Prior to the arrival o f the Expert, a tentative programme 

o f work was chalked out by the concerned o ff ic ia ls  in Zanzibar, laying 

stress on the role of and information on the use o f loca l plants by the 

Traditional Tillage Practitioners. (Annexure i ) .  However, at the 

instance o f the Expert, the programme was revised; besides the above to 

an extent, which would y ield  further information on both the essential 

oil-bearing and medicinal plants, the emphasis was laid more on the 

evaluation of their economic u tilisa tion  and eventually production o f 

items, f ir s t  in the laboratory and later on p ilot sca le. The products 

so obtained would be analysed for their physico-chemical characteristics 

and content o f active ingredient (s ) ;  and comparison made 'with the 

established Standards/Riarmacopoial requirements.

It was al3o suggested that the Expert, while studying the overall 

av a ila b ility  and potential of essential oil-bearing plants of the island, 

may indicate other economic plants that would be used in the pharmaceutical 

industry. This was studied side by side without a ffectin g  the main 

objectives of the project,

2.1 The project was started on following lines :

2.1.1 Study o f available literature and information on the flora of 

Zan ibar and Pemba with special reference to essential o i l  -  bearing, 

medicinal and related plants that could be useful. Discussions were 

held with various specialista on the plants and their ava ilab ility  for 

work in the laboratory.

2.1 .2  Organisation o f laboratory work in the jharmaceutical plant for 

evaluation and study of the plants, A 3mall d is t illa t io n  unit o f about



75 litr e s  capacity was designed to run on e le cr ic ity  for d istilla tion  

o f material in quantities su fficient fox ehemical evaluation.

2.1 .3 Analysis o f the essential o ils  for their physico-chemical 

characteristics and estimation of active ingredients.

2 .1 .4  T scussions with local traditional medicine practitioners in

Zanzibar and Pemba to get information on various plants used in folk  

medicine. Annexeres XXXIII;

2.2 Study o f Avalable Literature

It was considered important to have not only exhaustive but also 

correct information on the essential oil-bearing and medicinal plants 

found both in state of nature and under cu ltivation . List o f these plants 

so prepared, along with local and botanical names and their uses is  given 

in Annexuræ II and I II .

Vhil.e compiling the l i s t  as referred to above, plants considered 

potential sources o f covering in secticides, den tifrice , starch and fixed 

o ils  are given separately vide Annexure 17.

The l is t  o f  plants, so prepardd, was discussed further with the 

o ffice rs  o f the Ministry o f Agriculture, Forestry, Zanzioar State Trading 

Corporation (ZSTCj besides the Plant Manager o f the Pharmaceutical Plant, 

Ministry o f Health, in order to narrow down the choice o f plants for work 

during the short 3tay of the Expert.

2.3 Setting up of Laboratory F a cilit ie s

The Phamaceutical Plant has a laboratory equipped with various items 

o f equipment, apparatus and chemicals. This laboratory, however, lacked 

fa c i l it ie s  for work on essential oil-bearing pdants and essential o i ls .

Organising the laboratory fa c i l i t ie s  took a great deal of time and 

e ffo rt  a3 various items of glass ware and chemicals hal to be arranged 

from other organisations. A simple a ll-g las3  d ist illa t io n  apparatus was



assembled. However, for d is t illa t io n  of larger quantities of 

material to get su fficien t produce for analysis, a unit o f 75-iit^e 

capacity, made of galvanised iron sheet was designed and fabricated 

lo ca lly  in the Small Scale Industries Department. The unit was fitted  

with false bottom, a 2 kw heater and a detachable condenser for ease 

in operation. Annexure XIX.

A lsojfor analysis of essential o ils  for the physico-chemical 

properties only a few items o f glassware and chemicals could be arranged. 

List o f apparatus, equipment and chemicals for regular laboratory work 

on essential oil-bearing plants and their products is  included in this

report, vide Annexuxe 7.

2.4 Evaluation o f Essential Oil-bearing niants in the Laboratory

Of the essential oil-bearing plants, available in the area, work 

was done on the following plants, both on small scale in the glass 

d is t illa t io n  assembly (capacity 1000ml) and on p ilo t scale in the 

metal d is t illa t ion  unit (capacity 7 5  l i t r e s ) ,  Local and established 

uses of these plants and their products are summarised hereunder for

ready reference:

Plants

1. Ocimum species

a) Ocimua basillcum (?)

b) Ocimum americanum

c ) 0. sauve

d) Ocimum basilcium
(Methyl cinnamate type)

tJ3es

Deemed to be new unworked species/variety. 
Plant is 'used as hair application. In 
Tanzania lea f is used for bilharzia and 
as 3nake bite remedy. In 3raz il, plant 
is  used asdiurpoic and diaphoretic.

Out of various chemical types, camphor 
type could be useful in the pharmaceuticals 
in Zanzibar.

Leaf used to perfume chewing tobacco ar.d 
snuff. Smoke from burning plant is mosquito 
repellant. Oil i3 used as a stomachic and
as an " . • : ; .1 r rvi r • i . ' .

Seemed rich in methyl cinnamate / can ’nave 
export potential).



2. Lippi-ï asper i : ri. ia Plant has many medicinal uses in the 
area. (O il o f verbena ex. Lippia citriodora 
is  an established essential o i l  in the 
industry).

3. Pimenta o f f ic in a lis  
(A ll spice)

Oil used as carminative and flavouring 
agent. Pull grown unripe berries are 
aromatic carminative but generally only 
o i l  is  used.

4 . Cinnamomum zeylanicum 3ark o i l  is carminative and astringent. 
Used as flavouring agent; occasionally 
as an inhalation, also used as a spray. 
Oil has preservative properties.

8. Elettaria cardamomua 
var. mirruscula (Tiue 
Cardamom).

Fruit has carminative properties; i3 often 
given with purgatives and with other 
aromatics. Oil is used as carminative and 
flavouring agent.

6 . Cvmbonogon citratus
(Lemon grass -  West Indian)

Now mainly used as a starting material for 
Vitamin A and perfumery chemicals, is  used 
as perfume base for detergents.
It is one o f the most important essential 
o i ls  used in industry in the world.

7 . Myristica fragrans 
(Nutmeg)

Oil is  carminative and flavouring agent.
It is  mildly rubefacient and has been used
in lininents and hair lo tion s.

8 . Coriandrum sativum Fruit is  aromatic and carminative, added to 
purgative medicine to prevent griping.
Oil is  aromatic, stimulant and carminative.

9 . Vanilla plan ifolia It is  flavouring agent and used in per ■''tuner y. 
(V an illin , the main constituent o f  van. i la  
is  an ingredient o f calcium gluconate tablets, 
liqu id  paraffin emulsions and methyl 
ce llu lose  granules).

10. Vetiveria zizanioides 
(vetiver)

Oil used as perfumery and flavouring agent. 
Resin in the root used as abortifacient; 
root as aromatic tea.

11. Eucalyptus species 
i )  E. 3aligna

i i )  S. Zanzibarica

Contains some o i l .  Composition need to 
be studied further.
Not studied so far. (in Zanzibar, many 
species are reported to occur. For want of 
proper authentication, more species were not 
studied).



12. Eugenia caryphyllus Studies were undertaken in details on
' le a f o i l  only. The o i l  has varied uses in

pharmaceutical, flavouring and perfumery 
industry. Clove lea f o i l  is one o f  the most 
important essential o ils  in the industry.

As the essential oil-bearing plants axe harvested for d is t illa t io n  

during a particular stage of vegetative growth, it  acted, as a constrain: 

for working on some of the plants which were not ready for harvesting during 

October to March, i . e .  during the stay of the Expert.

After discussion with the o ffice rs  o f the Ministry of Agriculture, a 

request was made in writing on 26 December 1963 indicating requirement o f 

various plant materials for work. (Annexure V i) . Most o f the items were 

not supplied t i l l  March end 1984.

Results and findings o f laboratory work are summarised, under 

Laboratory Investigations (Chapter 7 ).

3• Zanzibar and Pemba Islands s A brie f description

Zanzibar and Pemba Islands axe situated o ff  the coast of East Africa 

in the Indian Ocean. They form a part of United Republic o f Tanzania 

(previously known as Tanganyika) but having own administrative, financial 

and m inisterial set up. Zanzibar island is  about <$5 ton long and 25 ton broad 

situated at a distance o f 40 km from Tanzania mainland. Pemba, 50 km from 

Zanzibar is about 55 ton long and 15 km broad with d ifferent terrain and 

topography than Zanzibar. Roth the islands are inhabited by about 

500,000 people.

Zanzibar and Pemba receive an average of 150 km and 200 cm of 

ra in fa ll per annum respectively which is just su fficien t to support 

their main crop, namely cloves. Zanzibar has 102 days o f rain while 

Femba has 162 days of rain.

The seasons of the year are typical and clearly  marked. The year 

begins with warm winds from the North East and two months of dry but not 

unpleasant weather, known as Kaskazi period.. At the end of February or



beginning of March the North East -winds begin to die down followed 

by a 3hort period of heat unrelieved by wind. This lasts t i l l  about 

the third or fourth week of March,whereafter, the early heavy showers 

of the Masika or great rains occur. April and May are wet months.

June brings cool winds from the south west and rains usually cease.

Again, during August and September light showers are received, known 

as Mchoo. Kipupwe. Mvua za Mbaazi. e tc . Cool weather continues through­

out September and early October during which period South West Monsoon 

begin to taper o ff  and by November the Vuli or light rains arrive making 

it  a wet month. 3y middle o f December, the North East wind starts 

blowing again, the hot dry weather o f Kaskazl brings the year to an end.

Economy o f Zanzibar is primarily agriculture; cloves and to some 

extent c;con>ic being the major plantation crops while the minor ones 

being cashewnut, pineapple, c h il l ie s , citrus fru its , co ffee , derris, 

durian, mango, tobacco, avocado, sugarcane and caeca. Cassava, r ice , 

maize and 3weet potatoes are the major food crops.

There are a number o f essential oil-bearing plants (including 

soices and condiments for the purpose o f this Report) which are cultivated 

as also occur in the state o f nature.

The islands hold promise o f introducing many other species of 

economic importance which are discussed in the Report.

4. Production F acilities  for Essential Oils in Zanzibar A Pemba

D istilla tion  fa c i l it ie s  and capacity both in Zanzibar and Pemba 

according to the Expert are far in excess c f  the ava ilab ility  of the 

raw materials, i . e .  essential oil-bearing crops,. D istilla tion  'units 

were set up in Zanzibar in 1930 while the 3ame 'nave been installed in 

Pemba only recently in 1982. Both the centres are established primarily 

for processing o f clove 3tems obtained a3 a bye-orcduct of clove

oroduction.



D istilla tion  Zentze at Zanzibar is under the Zanzibar State

trading Corporation for a l l  its  operations right from purchase of 

clove 3tems to marketing the o i l .  The unit at Pemba is now under 

the Ministry of Industry and is being run as an independent company 

responsible for production and marketing p o lic ie s . Details on these 

units are as under:

4.1 Zanzibar State Trading Corporation D istilla tion  Centre. Zanzibar

The d is t il la t io n  centre is located in Malindi, in Zanzibar town 

under Z3TC. The d ist illa t io n  assembly built by John Dora 4 Co. London, 

comprises of 12 unit3, ce.de o f copper, housed in one hall in 2 parallel 

assemblies o f 6 each, with 6 tubular condensers, one each for two 

units. Every ’unit has its  own florentine flask , made of aluminium.

The s t i l l s  are properly lagged to conserve heat.

Each unit take a charge of 750 kg dry clove stems. D istilla tion  

unit is  divided into two chambers. Stems axe charged manually and 

packed tightly by stamping over with manual labour. Steam is injected 

from the bottom through a steam c o i l .  It takes in a l l  18 hours to 

complete one d is t il la t io n , 2 hours are used for charging the 3tems.

Steam is generated in a boiler housed in an adjoining building 

using coconut husk and dry exhausted clove stems after d is t illa t io n  

as fu e l.

Oil is  removed at regular intervals of one hour from the 

florentine receiver through the opening at the bottom (o i l  being 

heavier than water) and stored in a settling  tank for a week before 

packing in the drums. Sludge which settles dcwn the bottom of 

tank is centrifuged in Shaxpnel centrifuge to recover o i l .

During the course of d is t il la t io n , while bulk o f  o i l  which



d is t i l l s  over settles  as a heavy o i l ,  a 3inail intermediate phase 

containing o i l  separates between upper water phase and lower o i l  

phase. This layer which is black in colour is  removed separately, 

o i l  recovered and mixed with the main o i l  to form complete o i l .

D istilla tion  is  carried out at a steam pressure o f 5 to 10 231 

in the unit, while 3team pressure in the boiler is  maintained at about 

90 PSI. Water coming out from the florentine receiver is fed back to 

the d is t illa t ion  unit, i .e .  cohobation is practised for recovery of 

fu l l  o i l .

Exhausted stems after d is t illa t io n  are removed manually from the 

unit through a side man-hole, dried in the open and used as fu el.

Yield of o il  per charge varies from 35 kg to 4-0 kg i .e .  o il  

recovery is 4 .7  to 5.3 per cent. Average o i l  yield comes to 5 per cent.

Individual drums are analysed for eugenol content by a chemist of 

the Government Laboratory before shipment. Zanzibar clove o i l  conforms 

to  the standards as laid down by B ritish, American and International 

Standards Organisation.

The units, when operating at fu ll  capacity are manned by 2 

supervisors, 3 boilermen and about 24 labourers for charging, discharging 

and miscellaneous operations. One charge is completed in 2 sh ifts . The 

s ta ff  is  well versed in the d is t illa t io n  procedure producing o i l  of 

standard quality.

Overall maximum capacity of the Z3TC d is t il la t io n  centre at Malindi 

is  900 kg of clove stems per day in 2 sh ifts . Under optimum condition 

o f working and with regular supply of clove stems, about 2700 tons of 

clove stems corresponding to 130 tonnes of o i l  can be d is t ille d  per 

annum. However, under normal conditions, it  can easily  d i3 t il  about 

2000 tonnes of clove stems producing about 100 tonnes of o i l  per annum.



Present Situation -  The units which were installed in 1930 underwent

major repairs recently and practically  no o i l  ’was produced during' the 

la st 3 years. The units were repaired by December 1982 but for want 

o f  regular supply of clove 3teas in Zanzibar, they are working at a 

fraction  o f their capacity. Also, stems which were earlier available 

from Pemba, the major producer o f cloves, are now used there by the 

d is t illa t io n  centre in Pemba. As a re3U.lt, thi3 centre is le f t  with a 

large surplus capacity.

4.2 D istilla tion  Units at Pemba (Cbake Chake)

A new modern d istilla tion  centre has been set up in Pemba with 

French equipment (la  Tournaire Frere 3A) and know-how.Distillation 

tr ia ls  were made during September 1982; regular d is t il la t io n  was started 

from December 1983 but was stopped again fox want o f raw material, i . e .  

clove stems. The plant was formally inaugurated on 12 January 1964 by 

Mr. J.X. Wyerere, President, United Republic o f Tanzania.

D istilla tion  units and a l l  other contact parts are of stainless 

s te e l . Ten units of cl»rge capacity o f JOQ kg of stems each (28 bags 

o f 25 5cg each) axe housed .in a separate building in 2 parallel rows.

Each unit has separate condenser, florentine receiver and o i l  storage 

vessel of 40 kg capacity. D istilla tion  unit is divided into 8 compartments 

by 7 perforated trays. Loading is done separately, a dummy d is t illa t io n  

unit shell is embedded on the flo o r , the inner shell having perforated 

trays is packed with the stems, hoisted by a chain pulley block and 

inserted in the d istilla tion  unit. Lid is  closed and steam is injected 

into the unit. Charging process is easy and takes l i t t l e  time.

After half an hour of the steam in le t, d is t illa t io n  starts and in 

4 hours the d istilla tion  i3 completed. The 3pent arteria l is removed 

along with the trays by hoi3t and taken to another room and discharged.



It  is  then dried in a drier, and fed into the boiler by a conveyer 

The entire operation i3 smooth and clean.

D istilla tion  is done under a steam pressure c f 35 DS1 in the 

unit; steam pressure in the boiler is kept at 150-1-50 ?S1 (Doiler 

supplied by K/s Dupex 3 .A .).

During the process o f d is t il la t io n , o i l  co llected  in the 

florentine receiver is removed at regular intervals and kept in 

a drum of 40 kg capacity. The exhausted d is t i l la te , which forms 

the upper phase in the receiver is stored in a separate tank (one 

tank per 5 units) where a periodical check is made to ensure that 

o i l  does not pass over with water. Any o i l  which passes over 

separates in this tank, and is  removed.

Oil co llected  from each d is t illa t io n  unit is  filte red  through 

a sieve into a tank of 1000 litr e  capacity. After a day or 3o this 

o i l  is treated under vacuum (C.£ to 0.3 bars) to remove moisture. 

Xoistuxe-free clear o il  Is pumped into a storage tank of 3f000 litre  

capacity. Oil is f i l le d  into 205-litre drums^weighed and sealed.

During the process of d is t illa t io n , while bulk of the o il  

se ttles  down in the receiver, a small intermediate phase, black in 

colour, separates in between water and o il  layer. This is removed 

and treated for o i l  recovery. The colour remains black. It i3 

mixed with the main o i l  to make a complete o i l  (black coloured o i l  

constitutes only 0.04 per cent of the stems).

Oil recovery has been found to be 5•TO per cent (average) which 

i3 higher than that obtained in the 33TC d is t il le r y  in Zanzibar.



i'he phenol content (calculated as. ^ugenol) comes to 90 to 91 

oer cent. Analysis o f hulk o i l  and ’black’ o i l  is as under:

Bulk o il Black o il
(Average of 4 analysis)

C olour Pale Yellow Black

Density \2'J°Lj 1.047 1.050

Refrnc ve index (20°C) 1.534 1.535

Phenol consent % (V/V) 90 34

Optical Rotation 0 0

3 i c o l o u r e d  o i l  i3 termed as ’ lig h t ’ o i l  even though its

density is nearly the same as that of ’ heavy o i l ’ (bulk o i l ) .  During 

the v is it  of the Expert, o i l  was checked for iron content which could 

be responsible for the colour. It was found that the colour is  not due 

to the presence o f iron, but to the pigment of stems which comes over 

during the later stages of d is t illa t io n  and is trapped by the o i l  *in 

the water phase (DPI Report).

It is interesting to note that while phenol content in the black 

o i l  was found to be 84 per cent in Pemba, the same was found to be only 

44.5 pez cent by G-LC in the DPI laboratory, London. Another major 

constituent identified  at TPI was caryophyllene (45*9$) which is present 

to the extent o f 9.5 per cent in normal bulk o i l .

While working at fu ll capacity (2 2 ,c00 kg o f stems per day in 

5 sh ifts ) the d is t i l la iy  can d is t i l l  annually 6750 tonnes of clove stems 

for  500 working days or 4*500 tonnes for 200 working days, corresnonding 

to o i l  production of about 350 tonnes and 225 tonnes respectively.

It w ill be observed that combined capacity of both 33TC unit 

at Zanzibar and Pemba D istillery  comes to about 9000 tonnes o f  steins 

at optimum level and cpOO tonnes at normal working of 200 days. Lb 

one kg o f dry srems are normally obtained from 5 kg of dry cloves,



the availab ility  of stems at the level of 65OO tonnes per annum 

would correspond to a production of 32,500 tonnes o f cloves which 

according to the Expert seems an impossible figure to achieve. Normal 

production of clove- in both Zanzibar and Pemba comes to about 6000 

tonnes or a maximum of 12,000 in years of bumper crop. This indicates 

ava ilab ility  of 1,600 to 2,500 tonnes of clove stems, i f  a l l  the stems 

are prcdured . Under these circumstances, the two centres can

work at about 25 to 30 per cent of the installed capacity. There is , 

therefore, ample scope o f using these units for production of other 

essential o i ls ,  with minor modification o f flcrentine receivers to 

separate o ils  lighter than water.

There are two laboratories where some work on evaluation cf 

essential o ils  can be done. These are described in Annexuxe VII and VIII

5. A vailability o f Essential Oil Bearing and Medicinal Plants:

Zanzibar and Pemba of the United Republic o f Tanzania are popularly 

known as "Spice Islands". While a number o f spice plants have been 

introduced during the pa3t, only cloves (ex. Eugenia caxyorhyllus (Spreng 

Bullock et Harrison, syn. J!. caryonhyllata. Thunb. — Pamily Myrtaceae) 

acquired any ccianercial significance both in terms o f economy and world 

trade. Zanzibar c h il l ie s , which were well known in the world trade, are 

no longer an item o f export now. Overall export earnings o f the islands 

are dependent almost entirely on cloves; which together with coconut 

account for about 90 per cent of the export earnings. Owing to decline 

in the production of cloves in Zanzibar in the recent past, ilalagassy 

has now acquired an important position in the clove and clove stem o il  

in the world trade.

An idea about the av a ila b ility  of cloves and other spice and 

essential oil-bearing plants in Zanzibar is given hereunder:

5.1 Cloves

Clove 13 extensively cultivated in both Zanzibar and Pemba; 80



per cent o f to ta l estimated area of 32,000 ha. under cloves is  in 

Pemba. Cultivation in Zanzibar has declined primarily due to disease, 

weather damage and replacement o f clove cu ltivation  with other cash 

crops, e .g . coconut, citrus, durian and rhambatan.

Cultivation o f clove is  done both by the Government farms and 

small farmers, the latter have more area and produce on the island of 

Pemba where about 50 per cent o f the farmers are dependent on

cloves only. Small farm holding average about one hectare. (By a 

Government regulation, fe llin g  o f a live clove tree is  prohibited in 

Pemba which acts as deterrant to crops d iversification  and replacement). 

On the other hand, about 35 per cent area on Government lands in 

reported to be devoted to clove plantation.

Production -  At the age o f 4 to 5 years, clove trees start bearing 

and yield a small crop; fu ll  bearing is ,  however, achieved at the age 

o f 20 years which continues n:r another 50 years or so unless affected 

by disease.

Prior to 1946, large estates provided the bulk o f the crop which 

was subsequently taken over by Government farms or distributed among smai 

farmers. Harvesting and production of cloves is  a - - - 1 -,JSa f fa ir , done 

entirely  manually. In earlier times, about ha lf o f the farmers would 

s e ll  the standing crop to merchants who would in turn arrange and engage 

labour for th±3 work. However, with the setting up of purchase centres 

by the Z3TC in Pemba and Zanzibar, more and more farmers have started 

harvesting and production o f cloves dm their own. At the present about 

30 per cent o f the farmers s e ll  their crop to the merchants for the 

production o f cloves.

Preparation of the spice involves removal o f stems and sun drying, 

a labour intensive operation. In the days of large estates drying was 

often carried out on specially constructed concrete floo rs . Zmall



farmers, now, employ woven mats (imported) spread on any firm 

surface, even the roads, for 3un-drying of the crop (using such 

ur.h7genic conditions for drying have their own drawback, primarily 

the risk of m icrobiological contamination which could pose problems 

o f export to western countries where health and cleanliness regulations 

are becoming increasingly stringent),

Prefunctory grading is done by the fazmer/mercnant prior to sale 

to the loTC purchasing centre. In the Z3TC centre, the bags are opened 

and inspected by a Government O ffic ia l c f  the Ministry of Agriculture.

A subjective and visual assessment o f the cloves is made by the Produce 

Section before assigning the Grade (Specifications o f Clove Grades are 

given in Annoxuve-IX). Bulk o f the clove produce fa lls  into Grade I I ,  

the so-called "Zanzibar Standard Grade". After inspection, cloves are 

transported to the ZSTC godown in Malindi, Zanzibar.

Er:port — 2STC handles the export trade. Gloves are kept in bags t i l l  

export orders are received. Bags are opened, subjectively selected and 

mixed to make 'Zanzibar Standard Grade'. Ministry of Agriculture, 

Produce Section, issues the ce rt ifica te  for export. Gloves are packed 

in gunny or si3al bags o f 50 &g net weight. Fumigation o f cloves prior 

to export is not undertaken. Export o f cloves is  by sea; large 

quantities fron Zanzibar port while small quantities from Dar es Salaam 

Consumption o f cloves in the home country is  negligible ; exports, 

therefore, give a fa ir ly  good idea about production. Average annual 

export during the quinquennium 1967-"!971 was 10,114 tonnes (range 4,769 

to 17,710 tonnes), 1972-1976 and 8,195 tonnes (range 5«665 to 11,75® 

tonnes), and wa3 5»552 tonnes during 1977-73 to 1981-32 (range 467 to 

9,606 tonnes). It w ill be seen that the average annual export (5 years 

has fallen from a high of 10 ,114  tonnes to a low of 5*552 tonnes



(p ra ctica lly  by 50 per cent). Peak production of 1 9,000 tonnes was 

achieved in 1950- 1951* in general, production and export have no set 

pattern; the fluctuations are beyond comprehension. Decline in 

production has many reasons which is beyond tne purview of this Project.

Production potential in Pemba alone is 16,000 tonnes during bumper 

years o f harvest and 12,000 tonnes in other years.

5.2 Cardamom

The true cardamom, E letteria cardamomum (linne) Mat on (Family 

Zingiberaceae) was introduced from India for intercropping in the clove 

plantations. The programme was in itiated  by the Ministry of Agriculture 

in 1977. both the Mysore and Malabar varieties are being grown. An 

area o f about 80 ha has been established under nursery both in Zanzibar 

and Pemba. Only Malabar variety is doing w ell. About 100 ha area is 

already under cu ltivation , and a large number o f seedlings (200,000- 

300,000) are reported to be distributed free. The main d ifficu lty  in 

successful cultivation  o f  cardamom is  in drying of the crop which 

coincides with the rainy season. An e lectric  dr3/er is proposed to be 

installed  and order has been placed with the Federal Republic o f Germany

Pemba has a better potential for cardamom cultivation than Zanzibar 

There is  no proposal at present for producing cardamom o i l .  However, it  

is yet to be ascertained whether Zanzibar-Pemba cardamoms would y ield  a 

good quality o il*  Oil content was, however, found to be satisfactory 

by the Expert.

5.3 Dime Oil

Citrus aurantxfolium Swingle (Fam: Rutaceae) is grown in Zanzibar. 

Previously the fru its were supplied to Z3TCwhicr. processed these into 

fru it (lime) juice and d istilled  (ju ice ) o i l .  Production of the o i l  

was to the extent of 500 kg per annum, average about 250 kg). Juice



was exported but is now used in the home market.

Sale of fru its to ZSTC has decreased lately  as these fetch  better 

price when sold as fresh in the market. There is also d ifficu lty  in 

exporting raw ju ice unless it  is  concentrated. This would need further 

investment which in the face o f shortage of raw material (fru its )  and 

finances is not advisable unless cultivation i3 increased.

5.4 Others

A number of other essential oil-bearing plants occur, both in 

state of nature as also are under development stage, such as lemongrass, 

vetiver, ocimum species and va rie ties , camphor tree, cinnamon, eucalyptus 

'/Long ylong . pandanus etc. Efforts a re also being made to develop 

cu ltivation  o f true vanilla , nutmeg and pimento.

There is also p oss ib ilit ies  o f producing products from flowers which 

could be a new area o f R 4 3 . Purther details are also given elsewhere 

in this Report.

Besides the above, Zanzibar has potential o f pxbducing products 

lik e  castor o i l ,  neem (margosa) o i l  and various products.

Essential oil-bearing, medicinal and other plants accurring in 

Zanzibar and Pemba are given in Annexures I I ,  I I I , IV,

An idea about the essential o ils  produced and consumed in the 

world in flavour, fragrance and pharmaceutical industries is given in 

Annexure X.

6 . Assessment of the P ossib ilities  of Producing Essential Oils

Zanzibar and now Pemba Islands have adequate production /distillation  

fa c i l i t ie s  by way of equipment which is presently being used only for 

the d is t illa t ion  of clove stems for the o i l .  Combined capacity for 

both Zanzibar and Pemba, i f  operated re a lis t ica lly  at fu llcap acity , 

would come to 6,500 tonnes o f 3tems yield about 525 tonnes of o il
r

per annum. Achievement o f this much production o f clove o i l  l-s 

considered doubtful by the Expert; 6,500 tonnes of  stems would become



available i f  clove production touches 32,500 tonnes and further i f  

a l l  the steins produced become available for d is t illa t io n . Prospects 

o f both these are doubtful. On an average, i f  a l l  the available stems 

are 'Tocured at the present, the quantity would be at best 2000 tonnes. 

Quantity o f stems available during bumper year o f clove production would 

be marginally higher. Under these circumstances, both the d is t illa t ion  

centres can work at about 30 per cent o f the installed capacity; in other 

words, the surplus capacity of these units can be u tilized  i f  other 

materials for d is t illa t ion  are made available.

The main snag visualised in using these units is  the acute problem 

o f transport of the materials which would be available from wild growing 

or cultivated plant species at distant places.

6.1 P ossib ilities  of Producing Essential Bile

While considering the p oss ib ilities  o f producing essential o ils  

in Zanzibar and Pemba, the two islands are dealt with separately primarily 

due to their diverse topography. While Zanzibar can o ffer fla t  and plain 

areas, Pemba being h illy  cannot he considered seriously for large scale 

cultivation of aromatic plants; whatever plain area is available can be 

best u tilised  for food crops. Irrigated area would also not be available 

easily  and that too in large tracts in Pemba.

6.2 Zanzibar

Zanzibar island offers choice o f producing essential o ils  from:

i )  Material available at the present

i i )  Material which could be available from cultivation in future 

Material available at the present -  Of the plants occurring in 

Zanzibar, the followings can be considered for d is t illa t ion :

i )  Cananga odorata var. macxophylla

i i )  Zinnamomum camphora



i i i )  Cinnaaomua zeylanicum

iv) Citrus 3pecies for both rind and lea f o i l .

v) Cymbopogon citratus

v i)  S letteria cardanomum var. minu3cula

v i i )  Eucalyptus species 

v i l i )  Eugenia caryophyllata (fo r  lea f o i l )  

ix ) Melaleuca leucodendron (cajeput o i l )  

x) Myri8tica fragrana 

x l ) P i ment a recemosa 

x i i )  Pandanus spp. 

x i i i )  Vetiveria zizaniodes

Production of essential o ils  for these plants on a reasonably 

large scale has to be considered from two aspects,

i )  Domestic u tilization

i i )  Export p oss ib ilities

Domestic u tilization  o f essential o ils  is  possible only i f  there

is  a flavour and fragrance industry. There is none at the moment.

The only item that can be considered for loca l consumption is lemon grass

o i l  for detergent industry. However, the following items can possibly

find outlet in the pharmaceutical industry.

i )  Oil o f cardamom or tincture o f cardamom, both would need 
the cardamom fru it.

i i )  CInnamoinum cnmphora., for camphor

i i i )  Cinnamora bark o il

iv) Eucalyptus species -  i f  o i l  is  rich in 1:8 cineol

v) Clove lea f o i l  for eugenol or rectified  o il

v i) Pimento leaf and berry o i l  

Out of che above, material is available for d is t illa t ion  of



cardamom and clove lea f. For others, some work w ill have to he

done such as in case o f eucalyptus, and to get data on the av a ilab ility

o f  the material,

6.2.1 yiaterial from cultivation in future

Government o f  Zanzibar has a plan for s o il  conservation.

Choice of plants to be U3ed for s o il conservation is under active

consideration. This aspect 'was discussed by the Expert with the Advisor

to the Ministery o f Agriculture. The following 3pecies o f essential

oil-bearing plants were suggested for this purpose:

i )  Cymbopogon winterianua 
(Citronella -  Java type)

i i )  Gymbopogon flexuosus
(Cochin or East Indian Lemon grass)

i i i )  Vetiveria zizaniodes (vetiver)

(A small note on the above species as also a few more relevant 

to Zanzibar and their essential o ils  covering world market and 

general aspects are appended with this Report vide Annexures 

XI to m u ) .

Gitronella and lemon grass offer a good choice as agroclimatic 

conditions are favourable for their growth. AI30, these species have 

a l i f e  3pan of about 5 years and w ill act as a good s o il  binder i f  

planted in proper manner, i . e .  crosswise and nor. in lines along with 

the flow of water. Planting material of the above, i .e .  rooted slips 

for citronella  and seeds of lemongrass can be procured from India.

Citronella planting material w ill al30 be available from Guatemala,

China and Indonesia.

Vetiver planting material can be had from India, Re-union 

Islands, China, Gaiti and Indonesia,

Cultivation of these three 3pecies w ill help not only in 

u tilis in g  of irplus capacity o f d is t illa t io n  unit3 in Zanzibar but



w ill also help in export earnings and thus improving economy of the 

island.

Citronella o i l  can be used for making anti-mosquito cream, and 

lemongrass for beta-A°none (for vitamin A) and for perfuming household 

preparations and detergents. Vetiver o i l  w ill be only for export 

purposes.

6.3 Pemba

Pemba does not offer scope for cultivation o f essential ' 1 - bearing 

crops due to undulating area and lack of fla t irrigated areas. However, 

as about 80 per cent o f clove trees, more healthy than those in Zanzibar 

are located in Pemba, these o ffer  a .great scope for using clove leaves, 

fa llen  from the tree during its  growth, from dead trees and from broken 

branches at the time of clove harvesting.

i f  even a part o f the available lea f from the above sources is 

u tilised , it  would not be d if f ic u lt  to produce about 400 tonnes o f the 

o i l  per annum. As mentioned elsewhere, this is only a problem of 

organising co lle ction  o f clove leaves and their transportation to the 

site  c f  d is t il la t io n .

Clove lea f o i l ,  which is the cheapest source of natural eugenol, 

can be converted into value added products like eugenol, iso-eugenol 

and van illin . The o i l  can be used in the pharmaceutical industry, as 

such but preferably after suitable rectivicacion and/or isolation  of 

eugenol both for Zanzibar and Tanzania Mainland.

7. Laboratory work done in Zanzibar

On arrival in Zanzibar, immediate assessment 'was made in determining 

fa c i l it ie s  available in the Quality Control Laboratory of the Pharmaceutica 

Plant., Ministry of Health where Expert was expected to work. There



was hardly any apparatus fox d is t illa t ion  o f essential oil-bearing 

materials. Only one simple glass d is t illa t ion  flask , round bottomed, 

o f  1000 ml capacity could be procured. Corks posed problems. At 

every step, innovation was done 3uch as using Araldite (taken from 

India). Sven the most basic and 3imple items posed great d i f f ic u lt ie s . 

For d is t illa t io n  of su fficient large quantities of aromatic plant 

material, a simple d is t illa t ion  unit made o f galvanised iron 3heet 

was designed and fabricated. Details of design of the main unit are 

given in Annexure XIX. This proved extremely handy and usefu l.

7.1 D istilla tion  o f aromatic plants

Collection of plant material posed great d iff icu lty  primarily 

for want o f transport at regular intervals and wh;-n needed. However, 

work ’was carried out on the following materials,

i )  Cardamom (true) Malabar variety

i i )  Cinnamon leaf and bark (According to data on analysis o f o i ls ,  
the cinnamon does not seem to be true cinnamon l . e .  Cinnamomum 
zevlanicun.

Leaf o i l  was poor in eugenol content while bark was rich in 
muc ilage .

i i i )  Clove buds, stems and leaves.
Clove leaves were studied in greater deta il and the work done 
is described separately.

It )Eucalyptus 3pecies

v) Lemongrass. A 3  per information available the species under
cultivation  as garden plant was Vest Indian type i .e .  Cymbopogon 
c itra tu s. Oil could not be evaluated for c it ra l for want of 
sodium bisulphite.

v i)  Llppea asperlfolia

v i i )  Nutmeg

v i i i )  Ocimum species

ix) Pimento (Allspice) leaves and berries at various stages of 
plant growth.



x) Vetiver

Analytical data on the above are summarised in Tablé - 3rG -* • 
Information is also given in Chapter 2 .4 .

7.2 Clove Leaf Oil

Two major products are obtained in Zanzibar and Pemba from 

clove tree, i . e .  cloves and clove stem o i l .  The latter is linked 

with the production of clove as stems are a by-product o f cloves. Cn 

an average, ava ilab ility  o f stems comes to about 20 per cent of the 

dry clove production.

Logically, clove and other products o f the tree should command 

foremost attention for developing this industry further. Clove tree, 

besides clove, gives three different essential o ils  even i f  their main 

ingredient is eugenol. These are:

i .  Clove bud o i l  and oleo-resin

i i .  Clove stem o il  and

i i i .  Clove lea f o il

These o ils  are used extensively, the lea f o i l  cotananding the 

largest market. S atiated  world demand of these three o ils  are:

3ud o i l  about 50 tonnes

3tem o i l  400-500 tonnes

Leaf o i l  2000 tonnes and above

Generally, bud o i l  is produced mostly by the lasers abroad for 

getting o il  with a particular note. Stem o i l  13 a cheap replacement 

o f bud o i l  and has a limited market. Leaf o i l ,  the cheapest o f the 

three, i3 extensively U3ed not only as 3uch, but also as a re ctified  

o i l ,  source o f  eugenol and other derivatives and a3 a starting materia 

for high grade vanillin .



7.2.1 Plan cf work

Clove tree in Zanzibar and Pemba is not exploited for lea f primarily 

due to the fear that tree becomes more susceptible to disease. Che concerned 

Ministries are very particular about i t .  Cue to this reason, attention 

o f the Pxpert was concentrated on the leaves which fa l l  down naturally 

during the course o f vegetative growth of the plant. The leaves remain 

on the ground where these gradully decompose, ultimately providing humus 

to the 3o i l .  A 3tudy -was, therefore, undertaken on the following:

i )  Quantity o f lea f which fa lls  down during the course of the 
year.

i i )  Quality of fa llen  leaves with respect to o il  content and 
eugenol content thereof.

7 . 2.2  Quantity o f lea f which fa lls  down

To get an idea about the lea f which could become available 

a fter regular intervals, a medium size tree of about 40 year age was 

selected in Mwera (12 km from Zanzibar) from among a plantation o f clove 

(The tree was isolated and there was r.o chance c f leaves from other clove 

trees getting mixed into this c o lle c t io n ). It was proposed to do a 

fortn ightly  co llection  which 'was later changed to co lle ction  at one month's 

interval due to acute transport problem.

It is understandable that the f ir s t  co llection  would be a mixture 

o f leaves c f varying and inde terminate age, except that leaves fallen 

much earlier would have decayed becoming b r it t le , powdery and dark dirty 

brown in colour. First co llection  was, therefore, studied in greater detail 

to  assess the advis a b ility  o f using such leaves for o il  productionj 

segregation could be done easily a3 colour and texPure of leaves wa3 

observed to give ample indication o f different ages of the leaves.
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Fiat co ilecticn  leav'ea were sorted cut in 3 grades:

Grade T t i l l  pale green in 
healthy in apcearano
Ĉ CcLy *

colour, intact leaves, 
e, \ 1 shout any sign of

Trade — Leaves s t i l l  intact, light brownish in colour

Grade Til Leaves b r it t le , and 
brownish in colour, 
handling.

partly decayed, dirty 
leaves break on touch, and

Trade I leaves were very few, while Grade ¿1 were predominant

followed by Grade I II .

It -was later on observed that lea f co llections done at 

one month's interval were nearly a ll made up of Grade II type of 

leaves. (This grading was done visually  without any d if f ic u lty ) .  

Tata observed on o i l  content and quality are given in Table 2.

Other aspects of lea f co llection  studied were:

1. Leaves co llected  at random from under a cluster of 
clove tree3 a 'te r  a continuous rain for a fortnight.

2. Leaves from broken branches of clove tree at the time 
o f harvesting o f cloves which l ie  scattered under the 
trees.

3. Leaves from dead free of clove from disease which 
occurs in lanzibar ar.d Femba frequently.

4. Leaves harvested from healthy tree for comparative 3tudy.

5. Try leaves were collected from under a cluster o f trees 
for commercial scale charge in the TGTC d is t il la ry .

Tata on a ll the above studies are summarised in Table 2. 

Analytical values are given in Table 3«

It is  amply clear from the data on o il  content and quality 

o f o i l  from leaves of clove tree that leaves even i f  fa ir ly  older 

than one month and even after rains for a few days, give o i l  in 

economic y i- ld  and of good eugenol content. Leaves from dead tree 

of cloves were observed to be equally useful for production of o il

(/.ere, age of lea f is  referred to the period elansed after 
the leaves fa ll  down from a tree)

kt



7.2 .3  D istilla tion  o f Clove Leaves

essential o i l  of clove (bud, stem and lea f) being heavier than 

water poses some d iff ic u lty , particularly at the stage of separation 

after d is t illa t io n . While in the laboratory, a l l  the o il  d is t ille d  can 

be recovered with the use o f  a solvent, the same is  not practicable in 

the case of bulk d is t il la t io n . Also, clove lea f being light in weight 

(more vclarne) w ill not permit complete exhaustion o f the charge, i f  not 

packed tightly ; loose packing gives rise  to steam channelisation, steam 

passes out through the charge without extracting o i l  completely.

During d ist illa t io n  in metal d is t illa t io n  unit in the laboratory, 

it  was observed that most o f the o i l  settles down in the receiver, some 

o i l  remains dispersed in the d is t i l la te . 3ven with careful separation 

and d istilla tion  by cohobation, about 5 ¿«г cent o il  remains in the 

d is t il la te  which settles down i f  d is t il la te  is kept ov ers ig h t. Some 

o i l  sticks to the sides o f the receivers. ?or maximum recovery o f the 

o i l ,  o il-fre e  d is t il la te  should not only be returned to the d is t illa t io n  

tank but also the d is t il la te  should be allowed to settle  :v - r n4 hr 

With this procedure practically  a l l  the o i l  can be recovered.

In our work in the laboratory, o i l  obtained d irectly  as also 

obtained by solvent (washing the sides o f the receiver) was examined 

for eugenol content. It was observed that eugenol content of the o i l  

obtained through solvent was always less by about 2 per cent than chat 

of the o i l  obtained d irectly .

It wa3 further observed that the air dry clove leaves (moisvuie 

content about 10 per cent), i f  wetted slightly  prior to d is t il la t io n , not 

only permits more leaves to be packed in the заше зрасе in the d is t illa t io n  

unit but the d is t illa t io n  time is also reduced by as much as 50 per cer.t.



Cn the other hand fresh leaves (green) take more time for d is t illa t io n , 

about double the time needed to d is t i l  air dry leaves.

In case o f large scale d is t il la t io n , as the exhausted d is t il la te  

w ill be returned back continuously to tne d is t illa t io n  tank, o i l  recovery 

w ill be good. However, precaution and careful watch is absolutely 

necessa ry during the course of d is t illa t io n .

A thousand litr e  capacity d istilla tion  ’unit can d is t i l  150 do 160 kg 

o f  leaves in one charge.

7 .2 .4  Production Potential in Zanzibar & Pemba

Data obtained on o il  content in lea f and quality o f o i l  has 

shown a great promise and potential o f lea f o i l  production. There are 

three promising sources of lea f co llection  and o i l  production on commercial 

scale in Zanzibar and Pemba.

i )  Oil from leaves from dead trees

i i )  Oil from leaves which fa l l  naturally during the course of a year

i i i )  Oil fr om leaves from broken branches at harvest

Oil Potential Prom Dead Glove Trees — According to the estimate 

furnished by various sources, about 5 per cent trees die annually o f 

diseases. The trees are cut down and used as fu e l, according to another

estimate about 32,000 ha. area is under clove trees, containing on an

average 170 trees per hectare giving an overall number 54,40,000 trees 

in the islands; 5 per cent of which comes to 272,000 trees. Taking an 

average of 10 kg of dry leaves (much below actual), and an average o il  

content o f 3 per cent, o i l  potential from dead trees aicne comes to about 

80 tonnes per annum.

Oil Potential from which fa ll  down naturally — According to



oux studies, a medium growth clove tree of an age o f about 4C years 

sheds about 25 leg (minimum) leaves (semi dry when picked) over a 

period of one year. In terms o f o i l  this works out to a minimum of ~;k

of o i l  per tree per year. However, in actual practice, considering 

various problems and constraints like co llection  and transportation, 

inclement weather, nature of terrain, even at 5 per cent o f the potential 

can yield  up to 200-250 tonnes of o i l  per year.

Oil Potential from Leaves o f Broken Branches — It was observed during 

v is it  to various parts o f the island that branches of trees are invariably 

broken while harvesting cloves; extent of such broken branches depends on 

the size of the tree and the terrain; more branches are broken in Pemba 

due to slopy and h illy  terrain o f the region. Taking a conservative 

estimate of even 1  kg of leaves per year per tree in 2 harvest, o i l  

potential comes to about 150 tonnes per annum.

In a l l , about 400—500 tonnes o f o i l  can be easily  produced i f  

concerted e fforts  axe cade. This comes to about 20 per cent o f the 

current world production# Oil can be sold as such (being o f better 

quality than Indonesian) or processed to eugenol, iso—eugenol and 

v a n illin . ( It must be, however, noted that vanillin  production as a 

commercial proposition involves sophisticated technology. This aspect 

o f recommendation 3hould be considered only when su fficien t infra­

structure and loca l capability, both technological and commercial, 

becomes a re a lity ) .

Economic u tilisa tion  of easily available raw material from clove 

needs active and immediate consideration.

It w ill be 3een from the above that Zanzibar & Pemba are in a 

position to produce su ffic ien tly  large quantities o f clove lea f o i l ,  which



\

as per the experience of the Expert, would he o f  a superior quality 

::-perec to Indonesian clove lea f o i l .  however, large scale production 

in the existing d ist illa t io n  units is expected to face some d iff ic u lty , 

mainly the transportation o f leaves from the clove plantations to the 

d is t il le r y . Considering the distances, normally, it  should not be 

d i f f ic u l t .  3ut the islands are facing d if f ic u lt ie s  by way of vehicles, 

d iesel and a few other bottlenecks which would come in the way of 

production o f this o i l  using raw material which would otherwise go waste.

Expert considers it  worthvile to set up small portable self-contained 

units costing about US % 12,000 each capable o f d is t i l l in g  about 1000 kg 

leaves during two sh ifts . One such unit should be installed in a selected 

clove area o f a radius o f about 5 hm which would y ie ld  6 to 9 tonnes 

o f o i l  worth about $ 27*000 to $ 40,000 per annum. This t r ia l is 

worth considering. In the in it ia l stage 2 such units may be installed . 

Units can be procured from India.

8* Starch finds extensive use in may industries including pharmaceutical. 

Corn or maize Is the most important source o f starch; other sources are 

potatoes, cassava roet, r ice , wheat, e tc . Corn contains T\ to 73 * 

per cent o f starch while other sources have lesser but economically 

viable content of starch. Various derivatives of starch are also 

manufactured for use in different industries. Starch is  a lso U3ed for 

production of dextrose and glucose by fermentation process.

Methods of producing starch from vaiMoua raw materials are given 

in Annexure XX.

8.1 Scone of 3tarch production in Zanzibar

In general, maize, cassava, potatoes which are the important food 

items in the developing countries are not available in regular and

i * I



su ffic ien t quantities to be used for the production o f starch.

Zanzibar where cassava is an important crop is  used fox food purposes. 

However, a wild growing plant, Tacca involcurata (?am. Taccaceae). syn. 

Tacca oinnatifida, commonly known as African, Tahiti or F i ji  arrow-root, 

uwanga, Jlke,. is considered by the Expert important 15 d ?o:eraiL  3r;re 

or search  ear the pharrr.aceuci c a L i ndus t r y .

Requirement o f starch for use in the pharmaceutical industry in 

Zanzibar has been estimated at a minimum of 25 tonnes per year which is 

imported.

Local method of producing porridge (boko-boko) is to dig out the 

tacca tubers a fter the leaves of the plant die down. Tubers are reduced 

to pulp by grating on rough surface, washed and strained in a piece 

o f c loth . Water with starch is  collected  and allowed to se tt le . 3upernant 

water is decanted. More water is added and the process repeated several 

times. Starch so obtained is  dried and is ready for use.

8.2 Production o f Starch in the Laboratory

2.25 kg o f  Tacca tubers (fresh) gave 750 gm wet starch which on 

drying gave fin a l product of 450 gm (Zero moisture content), i . e .  an 

y ie ld  of 20 per cent. The processing is easy and yield economical 

for commercial production. Tacca starch resembles arrowroot starch, 

i f  properly prepared.

Due to lack o f laboratory fa c i l i t ie s ,  starch so produced could 

not be anaylysed. The Plant Manager was requested to send sample to 

the Rxpert in India for analysis to evaluate its  possible u tilisa tion  

in the pharmaceutical industry in Zanzibar.

3.3 Industrial Production

Production of starch from Tacca tubers would consist of 

essentially  the following steps»

1 Gleaning and washing the tubers



2. Seducing the tubers to fine pulp

3. F iltering the material to remove pulp and fibrous material

4. Settling the milky ju ice to allow starch to settle

5. Decanting the --ash and repeating the process t i l l  the wash 
is  clear

6. F iltering the starch and drying

?. Powdering the dry 3tarch to fine powder

For the production o f 50 tonnes of starch annually, about 250 

tonnes of Dacca tubers w ill be needed. A plant with a capacity to 

produce 25 kg of starch from about 1250 kg o f tubers fox day is 

considered adequate.

Fl;v sheet diagramm for manufacture of starch from Tacca tubers 

is  given ' n ?aSe ■

However, following information should be gathered in the f ir s t  

instance:

1. A vailability  of Tacca tubers from wild growth to support 
a production unit.

2. As the tubers w ill be harvested at a time, arrangements for 
storage during the processing period are to be ascertained.

9. Quality Standards for Essential Oils

Zanzibar and Pemba have a fa ir ly  large range of essential o i l ­

bearing plants (vide Annexure I I ) .  These islands also held promise 

o f introducing a number of essential oil-bearing plants which can enhance 

it s  economy by not only u tilis in g  these o i l  in pharmaceutical preparations 

but also as export items. During the 3hort 3tay o f the Txpert and 

considering various constraints in working on more essential oil-bearing 

plants (primarily for want o f a transport) work on only about 16 plants 

could be done. Out of these plants, standards have already been laid 

down by various countries on the following:

1. Cinnamon leaf and bark o i l



2 . Corrlander

3. Cardamom seed o il

4. Eucalyptus globulous and E. citriodara

5. Nutmeg

6. Pemento lea f and berry o i l

7. Vetiver

3esides the above, standards on Methods of Sampling and Testing

on Essential Oils are also available.

Por ready reference l i s t  o f standards formulated by India,

Britain, and the International Organisation for Standardisation ( h o )

on Essential Oils are listed in the Annexeres XXII, XXIII and XXIV.

9.1 Fixing Standards for Quality Production and Maintenance o f 
Essential Oils in Zanzibar;

Currently, only o i l  from clove stem is produced on a large scale.

The o i l  produced is o f good quality and standard. Lemon o i l  (d is t ille d )

was also produced sometime back. The Sxpert examined great deta il

the possible u tilisation  o f clove leaves for production o f its  o i l .

Various samples of o i l  were analysed and were found to be of reasonably

good standard. 3esides, work on various other o ils  was also done but

not on su ffic ien tly  large samples to enable detailed evaluation. A

major constraint in evaluation was lack of requisite apparatus, equipment

and chemicals which in3pite of the best efforts of a l l  concerned could

not be arranged during the project period.

As one of the main objectives of production of essenti ,1 o ils  is

their u tilisa tion  in the pharmaceuticals, i t  is essential and recommended «
that the o ils  conform to British Pharmacopoeia (3P) standards.

Come of the important essential o ils  and isolates for which 3P



has given standards ares

Essential o il  o f : Anise, Caraway,Cardamom, Clove bud, Corriander,

D il l ,  Eucalyptus (medicinal,), Eugenol, lavender, lemon-Terpeneless, 

Menthol, Nutmeg, Orange, Orange-Texpeneless, Peppermint, Spearmint, 

Thymol, Turpentine,

3 .? . specifications are given in Annexure XX7/ .  Characteristics and 

analytical value of 3pices and spice o ils  are given in Annrxure XX7T.

10, Analytical Methods

In the fie ld  o f essential o i ls , two aspects are generally evaluated,

i )  Physico-chemical characteristics

i i )  Organo-leptic evaluation, i . e .  odour and flavour.

While the fir s t  gives defin ite values o f various characteristics, 

described hereafter in more detail , the la tter is  subjective but nevertheless 

o f equal importance.

?ir3t and the foremost characteristic o f an essential o i l  is  its  

c la r ity , freedom from moisture and suspended matter. This is observed 

visually , but it  is always advisable to treat the o i l  with anhydrous 

sodium sulphate, kept for sometime and filte red  before subjecting to 

further analysis and evaluation. In some cases like clove o i l  which turn 

dark due to contamination at the time of d is t il la t io n , treatment with 

1 % solution of tartaric acid is given to improve colour. Important 

aspects o f analysis of essential o ils  are given in Annexure XXVII.

11. Technology and Equipment Requirement

During the course o f Assignment, the Expert involved fu lly  

Mr. Patawi T. Eatawi (Counterpart) and Mrs. Maryam Amour in a ll the 

aspects of work. They were trained in the pre-treatment of material 

for d is t illa t io n , d is t illa t io n  of material, recovery o f o i l  from the



d is t i l la te , poet treatment of crude o i l  and analysis theeeof. To 

acquaint them with the method of solvent extraction, aromatic plant 

materials were also extracted with solvents and production of essential 

o i ls  from Rest no ids Fugenol wa3 prepared from clove lea f o i l  

d is t il le d  in the laboratory. Production of starch ex Tacca tubers was 

also demonstrated.

11.1 D istilla tion  of Essential Oil-bearing Grope

Essential o ils  are vola tile  with steam and this property is made use 

o f  in their production from the plant material. Three types of hydro­

d is t illa t io n  axe practiced, v iz .

i )  Water d is t illa t io n  -  in this case the material is immersed 
in water and d is t il le d .

i i )  Water and steam d ist illa t io n  -  in this case material is placed 
above a grid, known as fa lse bottom, while water is below the 
grid, on heating, only steam passes through the material.

i i i )  Steam d is t illa t io n -in  this case steam is generated separately 
and passed through the material.

Most o f the plant materials axe d is t il le d  preferably by water and 

steam d ist illa t ion  except materials 3uch as rose, orange flowers and 

powdered almonds where water d is t illa t io n  is adopted. Out of these, 

stéam d ist illa t io n  is more expensive as separate boiler i3 required to 

venerate steam. Humber i  and i i  have the advantage o f portability , i .e .  

d is t il la t io n  units can be easily installed at any place where ’water is 

available. These a l3o obviate expenses on transportation of bulky 

material over long distances t  ̂ ^ e  s ite  c f  d is t il le ry  (in Zanzibar and 

Pemba, the third type o f units are in sta lled ).

For the purpose of this Report, d is t illa t ion  procéda.--: for the

plants suggested for o il  production are described only. The materials



axe grouped into following categories:

1. Grasses from Cymbopes.in species, e .g . 
citron ella  and lemon grass

2 . leafy material e .g . clove leaves, patchouli, and 
camphor, etc.

r . Seeds, e .g . cardamom, aniseed, fennel and caraway

4. Hoots and rhizomes e .g . vetiver, curcuma

5. 3ark3 e .g . cinnamon

6. Flowers

11.1.1 Grasses

Citronella and lemon grass are suggested for o i l  production due 

to the following reasons :

i )  Surplus capacity of the existing steam d is t illa t io n  unit3 
which can be used without major modifications

i i )  These crops f i t  into local so il conservation programme

i i i )  large volume of these essential oil3 are traded the world over.

Harvested material is best le f t  in the fie ld  for a day or two 

to allow moisture to evaporate. The material is d is t ille d  preferably 

a fter chopping which permits even and better packing in the units. 

However, unchopped material can also be d is t il le d . Packing must be 

done evenly and in compact manner. Best method of charging is  to 

divide the s t i l l  body into two halves (depending on size) using a 

circular steel grid which can be removed. G till i3 f i l le d  up to 

2/3 of the height and steel ¡grid, with chains on its  3ide, i 3 lowered 

on top of the material. Further charging is continued which presses 

the material below the grid and comes down gradually, when the unit 

(upper 'naif) is fu ll it  is pressed down by manual labour t i l l  no 

more material can be f i l le d . Top lid  i 3 closed and steam in jected.



D istilla tion  is done without pressure.

In case of c itron ella , d istilla tion  should not be prolonged to 

recover a l l  the o i l ,  as it  yields more o i l  but lower in quality with 

respect to its  content of aldehyde (c itro n e lla l) and tota l acetylisable 

constituents. Loss in y ield  (recovery) o f  o i l  is fu lly  compensated by 

improved quality of the o i l .

In case of lemongrass, d istilla tion  should be completed to the 

last stage.

Oils from grasses are lighter than water and florentine receivers 

which separate these light o i l 3 should be used. After d is t illa t io n , o i l  

is removed from top of the receiver, allowed to settle  for sometime, 

common salt or s.odium sulphate is used to remove moisture, filtered  and 

packed.

Oils should be packed in clean mild steel drums fu ll  to exclude air 

which, especially in the case of lemongrass, a ffects  the o i l  quality 

adversely. As far as possible drums internally lacquered with epoxy 

resins or galvanised iron drums should be used, both o f which are more 

expensive than mild iron drums.

11.1.2 Leafy material

In the case of leafy material, i .e .  clove le a f, patchouli, 

camphor, and eucalyptus, conditions are different in each case, hence 

described separately.

i )  Clove leaf •*— In case of clove lea f, o i l  produced is heavier 

than water and thus needs more careful and patient treatment during 

separation of o il  from o i l  'water mixture. Process standardised by 

actual work has been described here. Clove leaves, air dried, to a



moisture content of about 10 per cent have been observed by the 

Expert to permit better d is t il la t io n . Glove leaves being light in 

weight occupy more space, i . e .  less material can be charged. On an 

average a unit o f 1,000 l itre  capacity can take a charge of about 

15O-16O kg of dry leaves (moisture content 10 per cen t). Moistening 

or wetting of leaves prior to d is t illa t io n  not only permits more leaves 

to be charged in the unit but has been observed to reduce tine o f 

d is t il la t io n , in some case ha lf. Vetting of leaves i 3 , therefore,

considered advi3eable prior to d is t il la t io n .

( Vater and steam d ist illa t io n  process was followed in the present 
work).

Oil-water mixture collected  is  allowed to stand for sometime 

when the o i l  settles down at the bottom o f the receiver. After 

separation of o i l ,  exhausted d is t il la te  was again charged into the 

unit, i . e .  d is t illa t ion  was done by cohobation process. In case o f 

d is t illa t io n  of large quantities, it  is suggested to use two florentine 

receivers which w ill allow a ll  the o i l  to separate, and the out-going 

water to be returned continuously to the s t i l l  as it  is not possible 

to separate a l l  the o i l  unless w ater-oil mixture is allowed to settle  

down necessitating use o f large tank3 which is not practicable.

I f  d is t illa t io n  is  done continuously, d is t illa t io n  is complete 

in 3 to 4 hours. Separated o i l  is freed from moisture by use of common 

sa lt or sodium sulphate, filte red  and packed.

(in  the laboratory work, where p ilot scale d is t il la t io n  was done, 

it  was observed that o i l  can be separated completely i f  careful handling 

13 done. Oil removed by solvent from the last portions of the exhausted 

d is t i l la te  and sides of receivers had lower eugenol content by about 

2 per cent than that in the case o f o i l  separated d ire ctly .



However, i f  a l l  the care i3 taken, as much as 95-98 pei cent o f the

o i l  can be easily separated. Oil losses w ill be minimum i f  the cohobation

process is adopted.)

Clore lea f o i l  being rich in eugenol gets easily coloured when 

d is t il le d  in mild steel d is t illa t io n  units and packed in mild steel iron 

drums. However, industry is accustomed to the dark colour o i l ,  as 

lea f o i l  being the cheapest o f  the three clove o ils  ( i . e .  lea f, stem 

and bud o i l ) .

O il, free from moisture and suspended matter, should be packed 

in clean metal drums of 200 l i t r e  capacity. Preferred standard sized con- 

'.iir.eri are however, galvanised iron or epoxy-resin lacquered mild 

stee l drams. For smaller lo ts , tin -lined or aluminium containers can 

be used.

i i )  Patchouli — Patchouli is one of these essential oil-bearing 

crops where leaves after harvesting can be stored, after drying, for 

a long period which permits use o f available d is t illa t io n  capacity to be 

u tilised  during the period when other crops are not available fox 

d is t il la t io n .

Patchouli, an expensive o i l ,  i 3 primarily accepted on its "odour'' 

value and hence needs careful handling and d is t il la t io n  to avoid not 

only over heating during d is t illa t io n  but also avoiding any "odour" 

contamination especially i f  the unit i3 u A for d is t illa t io n  of 

uzner plant materials.

Patchouli is best d is t ille d  using steam pressure of 30-40 PSI, 

lover pressure w ill prolong d is t il la t io n  while higher pressure might 

result in o il  with dark colour and 'burnt' odour. It takes 16-20 hours 

to complete d is t illa t io n . In case o f patchouli, compounds contributing



to 'heavy' odoui cone towards end o f d is t illa t io n  and complete 

d is t il la t io n  o f leaves is ,  therefore, essential. Steam d ist illa t io n  

gives better yield  o f o i l  thanwater and steam d is t il la t io n .

Separation o f patchouli o i l  in receiver should be attended to 

carefu lly  as proper separation of o i l  from oil-water mixture takes 

time. Oil separated from receiver is freed from moisture, suspended 

matter and packed in clean, galvanised iron or epoxy-resin coated drums. 

As the o il  is  costly  and used in perfume formulation, utmost care i 3 

required in handling o i l  at various stages to avoid odour contamination.

i i i )  Camphor-rich leafy naterial — In case o f d is t illa t io n  o f 

camphor-rich o i l  material, precaution is taken that camphor does not 

condense in the condenser. A specia lly  designed condenser is  recommended 

which permits easy co llection  o f camphor since i t  cones over not only 

during the course o f d is t illa t io n  but also what gets deposited in the 

condenser.

A design is  appended with this Report (Annexuxe XX7TII)

iv ) Eucalyptus Species — Procedure of d is t illa t io n  o f eucalyptus 

leaves (with terminal branches) is the same both for medicinal and 

perfumery o i ls .

Ehe material for d is t illa t ion  is allowed to dry for a day or two 

(avoiding direct sun drying) as it  permits more packing and better yield 

from the 3ame material. Eucalyptus o ils  are lighter than water, are 

easily  separated in the florentine receivers and are, therefore, easy 

to handle. After separating from receivers, the o i l  is freed from 

moisture and any sediment or suspended material, and packed in 200- l i t r e  

mild steel drums taking care to f i l l  the drum fu ll  thus excluding air 

which especially in case of Eucalyptus citriodora can adversely a ffect

the o i l  quality



3asically , a l l  the 3eed materials are d is t ille d  immediately 

a fter grinding. Complete, unground, material should not be- d is t illed  

as it not only takes longer to completely d is t i l  but also complete 

recovery of o i l  becomes d i f f ic u lt .  Grinding too fine or too coarse 

is also avoided. Another precaution taken i3 regarding packing the 

material in the unit. It should not be very tightly or unevenly packed 

for i t  creates ’ channelisation' with the result that a l l  the material 

does not come in contact with steam resulting in low yield/recovery o f o i l .

In the case o f cardamom o i l ,  great precaution is  required against 

'odour' contamination as it  is  an expensive o il  used in flavouring 

(and pharmaceuticals) where ^odours are not at a l l  acceptable.

Oils should be stored in clean, odour free, drums a fter- removing 

moisture and sediment3/suspended materials. As the o ils  are expensive 

these should be packed in galvanised iron, aluminium, or epoxy re3in 

lacquered drums of smaller capacity such as 5 to 20 kg.

11.1.4 Hoots

Under this category, only d is t illa t io n  o f vetiver rc <ts i3 

described.

Yetiver roots, harvested from vetiver plants o f proper age are 

wetted and chopped. Unchopped roots can also be d is t il le d  ’out chopping 

is  preferred. D istilla tion , i f  done by steam, is  practiced at 50-70 

?SI which brings over o i l  in much shorter period, normally about 12 

hours. Water-steam d is t illa t io n  can take as long as %  hours.

In case of vetiver d is t il la t io n , the condensate can be of milky 

emulsion, in which case d is t il la te  is  3tored for separation o f o i l .  

Separation of oil-water mixture can pose problem. More than one



florentine receivers axe used. Condenser water is run 'warm which 

helps in separation of oil-water mixture. 'D istillation  is done by 

cohobation. Crude o il  needs careful handling for producing good quality 

o i l .  Oil is freed from moisture, suspended material and packed in clean, 

odour free drums, preferably aluminium or epoxy lined iron drums.

11.1.5 Barks

In case of bark, cinnamon bark is discussed.

Normally, whole bark i 3 d is t i l le d . D istilla tion  can be done both 

by steam or water-steam d is t il la t io n . Cohobation of d is t il la te  (free 

from o i l )  is necessary. In case o f this material, as many as 5 florentine 

receivers may be necessary to use. D istilla tion  -water is  stored fo r  a 

long period (milky in colour) to enable o il  to separate which settles  

down at the bottom wherefrom it  is separated.

( In Zanzibar, the cinnamon bark available -was thick and coarse 

containing a great deal o f mucilage, which created problem in d is t il la t io n . 

Bark -was, therefore, ground and extracted with solvent. The resultant 

oleo-resin  wa« water d is t ille d  which gave clear, good quality o i l  having 

characteristic 'bark' odour. The Drpert does not consider the Zanzibar 

cinnamon a3 'tru e ' connamon).

1 1 . 1.6  Flowers

In this category only Ylang-ylang and Cananga are described.

Ylang ylang and cananga flowers are obtained from Cananga odorata 

3 a il l  forma genuina and C_. odorata Hook f .e t .  Thompson Cyn. C_. odorata 

Bail forma macrorhylla. (7am: Annonaceae). Out o f these, Ylang ylang 

is considered superior. In this case, harvesting and post harvesting 

handling of material i 3 very important,

Fresh flowers, harvested at night or early morning, without



bruising or broken give better quality o i l .  Harvesting o f mature 

yellow coloured flowers should be done for d is t il la t io n . "Distillation 

is  done by water d is t il la t io n  where flowers are immersed in water 

charging of flowers is done only when water starts boilin g . Thi3 is 

an important precaution. It takes long time, 20-25 hours. In case of 

ylang ylang, o i l  is  co llected  into 2 fractions, f ir s t  being superior 

in quality. D istilla tion  is  done by cohobation. D istilla tion  o f ylang 

ylang is  like fractionation of o i l .  Better quality o i l  rich  in esters 

and ethers are collected  as f ir s t  fraction while o i l  rich  in sesquiterpenes 

is collected  as second fraction and 30ld separately.

Concrete o f ylang ylang can also be produced which is used in 

fragrance industry.

11.2 Eugenol ex. Glove lea f o il

Extraction of eugenol is  done by dissolving the o i l  in dilute 

aqueous solution o f sodium hydroxide, separation of non-soluble portion 

o f the o il  and regeneration of eugenol by acid , purifying the crude 

eugenol either by -«acuum d ist illa t ion  or steam/water d is t il la t io n .

Procedure — Check eugenol content o f  the o i l ,  prepare 5 per cent (V/V) 

aqueous solution o f sodium hydroxide. Stronger solution creates problem 

o f emulsion.

It is advisable to take a charge of 20 kg of o i l .

lake 20 kg o f o i l  (weighed) in a drum o f 200 litr e  capacity. Add 5 

per cent solution o f a lk a li in lo t 3 and stir  with wooden paddle. After 

adding 100 litre s  o f a lk a li solution, check pE and ~r-;i  3-dc

smaller quantities of a lka li solution. ?or a good quality o il  of about 90 

per cent eugenol content about 125 l itr e s  solution of a lka li w ill be 

needed. When the pH i 3 atkaline, s tir  for about half an hour. Again



check pH. Large exce83 of a lkali solution should be avoided.

Keep the mixture overnight and allow to se tt i s. Hon-eugenol 

portion of o i l  w ill come on the top. Carefully drain the lower aqueous 

alkaline layer in a separate drum. 'whsh the n^n-eugenol

o ily  layer with about 5 litre s  of water. Allow to se tt le . Drain the 

aqueous layer and mix with the main aqueous — alkaline bulk.

Wash the aqueous alkaline bulk with benzene. Stir thoroughly.

Allow to stand t i l l  benzene layer is  clearly separated. Remove lower 

aqueous layer in a separate drum of 200 litr e  capacity. Repeat washing 

with benzene i f  necessary.

Take about 4 kg o f concentrated hydrochloric acid . Dilute it  

3 times. Add this diluted hydrochloric acid in the clear aqueous alkaline 

burk with stirrin g  t i l l  the medium becomes a cid ic . At this stage, a l l  

the eugenol w ill have been regenerated. Allow th e .matérial to stand 

for an overnight for eugenol to settle  at the bottom. Remove eugenol 

and w ater-distil it  in a stainless tank or d i s t i l l  under vacuum. This 

would give clear, nearly water-white or pale yellow eugenol. Add 

3odium sulphate and f i l t e r .

Recovery of pure eugenol w ill he about 95 per cent o f the 

theoretical y ield  (as obtained by actual work). Check the product for 

sp ecific  gravity ,optica l rotation, refractive index, eugenol content, 

hydrocarbon content and so lu b ility  in 70 per cent a lcohol.

The analysis should conform to 3.P. (1979) Voi. I , p. 139-190.

Recovery of pure eugenol -i w x c x 95
100

Where

V =s weight o f o i l  taken

9 = eugenol content of the o il

Flow 3heet diagram Ì3 also given in Annexuxe XXIX.



11.3 Oleo-resin from Chillies

C hillies generally contain :

Stalks 6 %

Pericarp dC

Seeds 54 /c

Capsaicin, the principle constituent, and the colour are concentrated 

in the pericarp. Seeds contain mostly fatty o i l  with negligible pungency.

. 3 .1  For the preparation o f o leo-resin , the raw material is reduced to a 

moisture content of 6 tc 7 per cent and ground to a coarse powder. Extraction 

is done by percolation with acetone or dichloroethylene. Acetone gives a 

product lower in fat and? igment but with a high capsaicin content. On 

an average, an yield  of 6-7 per cent oleoresin is obtained.

Extraction is done in a single percolator or in a series of vessels 

connected for counter-current extraction. Extract thus obtained is 

transferred to a d is t illa t io n  appratus where the solvent is removed under 

vacuum. The residue i .e .  oleo-resin thus obtained is a dark coloured 

product, viscous o i l  or 3em i-solid, depending on the raw material and the 

solvent used.

Equipment consists o f the following:

i )  Spice grinder (hammer m ill),

i i )  Extraction vessel (s ) ,  with trays to hold the charge,

i i i )  Stainless steel or glass, solvent extraction unit, with 
vacuum pump, and

iv) Solvent storage tank.

Evidently, the size of the equipment w ill depend on the charge/ 

production 3cale.

.3.2 For ready reference, Indian Standards Institution requirement of 

Oleo-resin C hillies i 3 given as under:

Characteristics Requirement

Colour value (’units) <1,000 to 20,000



\

Scoville heat units (min) 2 ,40 ,COO

Capsaicin content, per cent 
by mass (min)

1.5

Residual solvent mg/kg (max.)

a ) Hexane 25

b) Acetone, chlorinated solvent 30

c) Methanol, iso-propanol 50

11.4- Anti-mosquito Cream

Antimosquito cream using citron ella  o il  can be prepared as under: 

Ingredients required (For 1 kg)

1 . Emulsified wax 890 g

2. Glycerine 30 "

3 . Citronella o i l  50 "

4. Water 30 "

Melt emulsified wax. Add 50 g o f citron ella  and keep the 

temperature at 60°C. Separately prepare a mixture o f 30 parts each 

(by weight) o f  glycerine and water  . Add slowly to molten wax, and s tir  

w ell. When applied, the cream should not leave any stain.

In case pyrethrum extract (0.1 to 0.2 per cent by weight) is  added, 

the anti-mosquito aream would be more e ffe ctiv e .

Prepared cream may be packed in p lastic containers o f requisite 

s ize , in case collapsib le  tubes are not available.

11.5 Tinctures

Procedure for preparation of tinctures is well documented.

However, for ready reference, preparation of tinctures, e .g . 1. Aromatic 

cardamom tincture, 2 . dompound cardamon tincture, 3» Strong ginger tincture,

4. Weak ginger tincture, is given hereunder:

11.5.1 Aromatic cardamom tincture

?or one litr e  preparation, mix

1 Cardamom o il 3 ml



10 miCaraway o il  

Cinnamon o i l  1 0 ml

Clove o il  1 0 ml

Strong Ginger tincture 60 ml

Add 90 per cent alcohol to make 1000 ml.

In Zanzibar, only caraway seed (to  produce o i l )  or caraway o il  

w ill require to be imported. Other materials are available lo ca lly . 

11.5.2 Compound Cardamom tincture

For one li t r e , mix

Cardamom o il 0.45 ml

Cochineal in moderately
coarse powder form 7 g

Cinnamom o il 0.225 ml

Caraway o i l  0.4  ml

Glycerol 50 ml

Add alcohol to make 1000 ml

Moisten the cochineal with a su fficient quantity jl alcohol and 

prepare 900 ml o f tincture by percolation process. Add other ingredients 

and sufficient alcohol to produce the required volume. Mix and f i l t e r ,  

i f  necessary.

11.5.3 Strong Ginger tincture

Ginger in moderately coarse powder 500 g

Alcohol 90 per cent to 1000 ml

Ginger tincture is prepared by percolation

11.5.4 Weak Ginger tincture is prepared by mixing 200 ml of strong 

ginger tincture in alcohol (90 per cent) and made up to 1000 ml.

Ginger 3yrup can also be prepared from strong ginger tincture.



12 Recommendations

Taking into consideration the needs of the Pharmaceutical Industry of 

Zanzibar and Pemba and based on the available information on the plants 

occurring both as cultivated and wild growth, and cn the work done during 

the stay of the Expert, the following recommendations are made:

12.1 Items identified for Production and analytical work

i)  Immediate production

The following items can be taken up for production immediately 
(lis ted  in order of p riority );

Clove leaf o i l

Pugenol ex. clove leaf o i l

Cardamom o i l  à Tincture o f cardamom

Cinnamom bark o il

Tincture ginger, both strong and weak

Tincture cinchona (material available in Tanzania Mainland)

(Tincture cardamom is imported in large quantities (1000 kg/annum); 
requirement w ill be more i f  lo ca lly  available. For producing 
1000 kg of the tincture, 10 litre s  o f caraway o i l  and 7 kg of 
cochineal only w ill have to be imported annually. Alcohol is 
loca lly  available^

i i )  picture production -  The following items can be produced i f  some 
work on cultivation and use o f loca lly  available material is 
undertaken.
nbclnoschus mo schatus
Ani3eed ( Pimpinella anlsum)

Cinnamon lea f o il  

Citronella (Java type)

Caraway (Carum carvi)

T il l  (Anet'aun graveolsns)

Fennel

Patchouli (a3 intercrop)

Pimento (A ll spice)

iemon igrass



Nutmeg

Peppermint and Japanese mint 

Vanilla

\

Vetiver

Viang -  Ylang and Cananga

(C itronella , lemongrass and vetiver recommended 
as s o il conservation plants; Aniseed, d i l l ,  caraway 
and fennel to be raised as winter annuals; Nentha. 
piperita and Japanese mint may also be tr ie d ).

i i i )  Oleo-resins o f the following are suggested :

Capsicum (Zanzibar was once famous for its  c h il l ie s )

Ginger

Pepper

iv ) A large number of flower bearing and other aromatic plants 

occur in the islands which could be exploited for concretes 

and essential o i ls .  However, laboratory work is  to be taken 

up in the f ir s t  instance, for which the following piants are 

identified :

Acacia farnesiana 

Atrobotrys odoratissimus 

Barrlngtonia racemosa 

3auhlnia acuminata 

Michelia champaka 

Polyalthia longofolia 

Pandanus spp

V) Screening of the essential o i l  -  bearing plants growing in 

the islands, both for o i l  content, quality and commercial 

production,

a) Priority I

Afromomum augustifolia 

C innamomum camphora



Citrus 3pecies for both peel and lea f (pettitgrain) o ils

Eucalyptus species

Melaleuca leucodendron (cajeput)

Ocimum species especially 0 .canum (camphor type -  observed 

by the Expert growing wild in Pemba),

b) Priority I I .

Allium cepa 

A_. porrum (Leek)

A_. schoenoprasum (chives)

Cinnamon species 

Curcuma longa 

Lippia asperifo lia

Morin^a ole ifera  (both for fixed o i l  and root o i l  which
resembles horse-radish o i l )

Ocimum viride 

Salvia 3pecies

v i) Miscellaneous plants and products

a) Following plants hold promise of economic use and are 

recommended for active consideration:

Aloes

Azadirachta indica (Neem)

Castor (Picinus communis)

Datura metal

Hydnocarpus (Chaulmoogra)

Papaya for Papain

Ctarch ex. Dacca involcurata

Anti-mosquito cream (either from citron ella  recommended

for introduction or diethlphthalate to be imported).
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b) Further work on the following plant3 is required ■•.-.-cl; would be 

helpful in their u tilisa tion .

Flagellaria guineesis 

Ipomea pes -  capris 

Catxopha curсиз 

Momordica charanta 

Mucana prnirena 

Rduwo I r í a  T. o m b a s i a n a

c ) Following plants have good insecticidal and insect repellant 

properties commonly used by the people.

Polypodium scolopendris (Fern)

Pephxosia v o g illii

12.2 a) Laboratory Equipment, Chemicals and Appratus.

Laboratory equipment, chemicals and apparatus are lacking for 

work on essential oil-bearing plants and essential o i l s .  A 

l i s t  is  appended (Annexure V). It is strongly recommended that 

these items should be procured as soon as possible so that work 

on the evaluation o f essential o ils  is  not hindered.

b) For d is t illa t io n  in the laboratory a d is t illa t io n  unit with a 

capacity of about 5-10 kg material is suggested. Аз a boiler is 

being installed in the Pharmaceutical Plant, it  is strongly 

recommended that a unit of about 200 kg capacity be installed 

in the Plant for tr ia l d is t il la t io n . Design of a d is t illa t io n  

unit o f capacity 300 kg for water-steam d ist illa t ion  to be used 

under fie ld  conditions is а!зо given given (Annexure XXXI ) .  

Designs of the3e units are given in Annexure XXX, 'I-'.XT and XXXII



12.3 As mentioned, in Chapter 11, Mr. Eatawi T. Faravi and Ms. Maryam 

Amour were fu lly  involved in a l l  the aspects of work on essential o i l -  

bearing' plants during the stay of the Expert and work done there, however, 

due to limitation o f time, constraints in procuring material which came 

in way of doing more work, these workers could not be exposed to production 

oriented work on various plants. According to the Expert, these workers 

should be able to carry on work in the laboratory. However, it  is  the 

'show-how' o f the 'know-how' which would give them confidence. It is ,  

therefore, recommended that s u i o a o l e  c and i da t es  be enabl ed  tc see 

large scale production o f essential o ils  in some developing country like 

India for about 4 weeks.

The Plant  Manager, Iftarmaceutical Plant, Min. o f Health, 

was connected with the work o f the Expert . I t  i s  recommended that  a most 

suitable person be exposed to work of production o f essential o ils  and 

their u tilisa tion  as he w ill be ultimately responsible for u tilisa tion  

o f these products in his c o u n t r yH e  may be sent for a study tour o f 

d is t illa t io n  and production units engaged in the f ie ld  o f essential o ils  

in a country like India for 10-1S days. The Expert can help in this 

study tour.

12.^ List o f 3ooks and Standards considered useful for'.cwork in Zanzibar 

are given hereunder:

1. T. Masada "Analysis o f Essential Oils by Oas Chromatography
and Mass Spectrometry'', (v/iley, New York) 1976,

"Analysis o f Essential Oils by Oas Chromatography", 
(Xriokawa Pu.^1. Co., Tokyo) I960.

2. C.X. Jttal & "Cultivation and u tilisa tion  of Aromatic Plants"1982
3.M. Kapur

Cultivation and u tilization  of Medicinal Plants" 1932 
(Regional Research Laboratory) Jammu -  1qCC01.

180 (For the above 2 volumes)



If V

*. The Essential o ils  E. Suenther,. Vol I -71

(Robert E. Hrieger Publishing Ocmpany, 
Huntington, New York) ', ?72

i ,  3. Arctander Perfumery and Flavour ?‘a ter ia ls  from
Natural Trigin, Elizabeth, N.J. E.3.A.

. Standards Published by :

i )  British Standards Institution

i i )  Indian Standards Institution

i i i )  International Standards Organisation

iv) Essential Oils Association o f H.3.A.

Unido may consider procuring these for reference and use in this

work in Eanzibar



On

List of Officiala & Specialista T.et during the assignment3.

Zanzibar

1. Mr. M. I. Hassan Assistant Minister, Ministry of Health

2. Mr. -TnmA Ohuni Assistant Minister, Planning S’ bar

3 . Mr. Zali's Mahadehi 
Ali

Plant Manager, rharmaceutical Plant, Min. of Health

4. Mr. Juma Ame Director of Hospital Services, Min. of Health

; .  Mr. A’2d till 0 Mbvaka Director of Planning 4 Development, Min. of Health

6. Mr. ?. Awe Chief Pharmacist, Min. of Health

7. Mr. Abbass 3eif Abbas3 Production Manager, Pharmaceutical Plant, Min. of Health

3. " j.beullah J. Kunduri Ministry of education

9. " ’fusuf O.X. Hassama PAO/Consultant, Ministry of Agriculture

0. * Seif Hashid Director of Agriculture, Hin. of agriculture

1 . " Abdul Hamid Agricultural O fficer, Min. of Agriculture

2. Mr. Musa Makaae Marketing Manager (Acting) 3STC

7. Mr. Musa ^hamis 

Pemba

Govt Chemist, Min. of Agriculture

1 . Mr. Seif Masoud Seif Regional Health Office South, 
P.0. Box 201, Shake Shake 
Pemba -  E. Africa

2. * Mtumua Ubua Mdoe Regional MCH Co-ordinator, Couth, P.O. 3ox 201 
Chalce Chake, Pemba -  ¿.Africa

3. »3urhan Omar Muhammad Hlectical Engineer, Clove Stem Oil D istillery 
Chake Chake

4. Dr. Hassan Ameir Regional Medical Officer, South Chake ^hake, Pemba

5. Dr. Sham Othman Regional Medical Officer, North Vete, Pemba5. Dr. Cham Othman



6. Miscellaneous
Traditional Medicine Practitioners : (Tight were interviewed)

i .  Mr. Hamad Omar Juma
Yitongoji Unandavi 
V ilougoji, ^hake, Pemba.

i i .  Mr. Mattav Salim Mattoo 
Minazina Kengeja 
Pemba

i i i .  Mr. Haji Said Khamis
Mkumbi, Kengeje, Pemba

iv* Mr. Ubua Ali
Tasam, Makunduchi 
Zanzibar,



\

Martindale "The uxtra Pharmacopoeia"
I ~dd., (Zh& Pharmaceutical rrssEj 
1 -ambeth high -treet, s i )  London, June I919.

2 . J- -> Chopra, b. JJivar "'0-lossary o f Indian Medicinal Plants"

i  I, C. Chopra (Council c f ¿ c ie n -ific  1 Industrial aasearcfc)
New le lh i I956; supplement to llossary o f Indian

Me c1: - n a 1 planus , 1969.

3. L.G, ^LL-iamS "The useful and Crn.an.ema . Plants 0g Zanzibar and

Pemba" (¿t. Ann's pressf Tinperley) Altrincham, 19 9̂*

J.M. /¿att., 1 M.^-,3reyer- "The Medicinal and Poisonous Plants o f Southern 
Bramdwijk and Hastem Africa" 2nd Id, (2 l b ,  Livingstone Ltd.]

Edinburgh and London 1962,

6 .

7.

3.

9.

10

-  British fha-tuacopoeia, 1, 7oL. I and 7ol, II ,
(Har Majesty stationery Office) London, 1980,

_ Perfumer 1 JIavorist, various issues

0.1, Atal 1 3.M. Kapur Cultivation and utilisation of Aromatic Plants,
Cultivation and utilisation of Medicinal Plants 
(Legiona! Be search laboratory, Jammu) 1938,

Brian M. Lawrence

uthi

Perfumer and Flavorisu 1, Cec/Jan, 197", 15-26

The Pharmaceutical Codex Incorporating the 
British Pharmaceutical Codex, eleventh Kdxtdon 
(The Pharmaceutical Press. _ondon) 1979,

n a s  and condiments (National 3ook Trust, 
India, hew Celhi) 1979.

4



Table _ 1 . WORK liONd Ob Till EVALUATION OF ILaEtfrIAL OIL BLARING FLANTb

Oil content on (Percent--by weight)
Plant Fart of 

the Plant
instillation  
¿¿na..gfl

Frosh
HSiLlrt

Lem id ry
H.qitsh t

Zero moisture
..»a.ai0

Remarks

1. Cardamom 8 mall 
(Malabar variety)

beeds 'crushed Li - i) 5 .3  
i i )  3 .9

- Fresh bample 
Old bample

2. Cinnamon Sark (Uhol©) Lb - 1 .7 - Res in0id 2 . l i

3 . Cinnamon Leaves № 0 .9 1.2 1.8 -

A. Clove Buds Li - 16 .2 - -

5 . Clove leaves Please see 
Table 2

-

6. Clove 8tomS Li - 4.1 - Bis til lation 
incomplete

7. ducalyptus soli gnu Loaves fC - 0.0? O .U — 1

8. iilCalvptuS /.lu.'l 
bald cum.

Leaves 1U - Traces - 1

9 . Lemongruss
Cyn^opogon citratus) Leaves № - O.64 0 .9 6 -

10. ldppaa aSperiiolia Leaves Li - 1.00 1.25 -

11. Nutnog Leuves lb - Traces - -

12 . Ocinium axuoricanuia rpesh leaves 
and flowering
stalks Li 0.42 O.69

1 3 . 0cin«um (local numo 
HehaniJ-unddantified Whole Plant Li 0.40 0 .6 0 2.2-0 -eoms rich in 

Methyl cinramate.



1^. Ccimim Spp. Fresh Flowering
(unidentified) whole plant IB 2.30 - 4 .0 -

1 5 » Gcimum s^uve -d o - IS 0.70 - 2.30 Contains eugenol 
a£ ch ief component

16. limento(Allspice)

a) Inflorescens 
stage.

i)Leaves

i i )  Inflorescens

IS 2 .2 2 .7 - leaves harvested 
from the tree .

- 3 .6 -

i i i )  Btalks - Truces -

b) U niting  
stage

i )  Loaves Ha - 1.55 1 .90 Leaves harvested 
from the tree.

i r ;  Imiiatui’e barrios 11» — 3.70

c) Fruiting i )  Loaves IS 1.18 1.30 Old leaves from
Stag4 under the trees

(ripe berries) i i )  Leaves IS h 1.50 1.70 Leaves freshly

i i i )  Mature berries IS - 1.45 1.9

falten from trees.

17 . Vefciver Roots IS - 1 .2 - Kesinoid with : 
Alcohol 6# 
Benzene 3$

N.B. : li> 3 D istilled  in 1000 ml glaae assembly

IS = D istilled  in 75 l i t r e  capacity metal d is t i l la t io n  unit

Samples o f  coriander and van ilia  beans supplied by Mr. Hassaniu o f  Agricultural 
Ministry wore very old and no v o la tile  matter could be obtained.



Table -2  : UP RK BONK QN THU ÉVALUAI lOb OF ChOVK I£AT

O il Content on (Percent by weight)

Leavei Pro* Moisture
Content

Bàetiliation  
done on

Remidrj
basis

Dry weight
to s is____

Eugenol 
content( % )  

V/V

Remark»

1. Random Collection Mixed Plantation

¿it©  : Mwera 
a) Grade I 15 IS 4.t> 4 .7
b) Grade I I 11 IS i ) 5 .7 6 .4 - -

Ü ) 4 .9 5.5 - -

IÛ i ) 4 .5 5 .0 83
o) Grade I I I 11 IS 3.50 3 .9 81.8 D istilla tio n  incomplete

lb 4 .5 5 .0 85

S ite  : Don^e Pure Plantation 
Leaves rain soaked

i )  D istilled  immediately 
after collection 50 lb 1 .7 3 .4 80

i i )  Hie t i l le d  after air  
drying 25 fb 2 .8 3 .7 84

I

ii i )A ir  dry leaves collected  
for bulk d is t illa t io n  in 
SiTC d is t ille r y 11 IS i )

Ü )

3 .3

4 .0

3 .7

4.5

87

81

Interrupted for want 
o f water

iv ) Bulk d is t illa tio n  in the 
2aTG d is t ille r y  (130 Kg 
leaves)

10 2 .6 2 .9 82 Steam-oil vapour 
leaked heavily, 
condenser water was hot 
resulting in low yield  
o f o i l .



2 , Collection fTon under 
a single Tree

1) S ite  t  Mwerp
i )  FLret Collection 1 1 F6 2.35 2 .64 85 Leaves o f  a l l  ages j a ir  dried 

in laboratory
i i )  Second collection 1 1 Pi 3 .8 4 .2 82 Leaves age not more than one 

nonth
i i i )  Tkird collection 10 .6 ia 3 .4 3 .8 88 -  do -
iv) Fourtk collection 9 .6 la 3 .6 4 .0 83 Age o f  leaves 5 weeks

2 ) Kizimbani

1 ) First collection 10 is 5 .6 6 .2 82 Leaves from trees o f  various 
age group d is t ille d  collective

2 ) Second 10 Pi 4 .3 4 .8 82 -  do „
IS 4.5 5.0 - Tree age 30-40 year
IS 7.65 8 .5 - Tree age 40-60 year

Miscellaneous
i )  Leaves harvested froin 33.0 IS 2 .0 3.2

a tree I
i i )  Leaves From broken OO

branches o f  tree - I

during clove harvesting 50.0 IS 3 .9 7.8 S4
i i i )  Leaves from dead tree 16.0 IS 4.1 4 .9 90

16.0 Pi 5 .7 6 .9 84 Leaves collected fron a dead 
tres , 2o year o f  age.

NOTH; IS ; Leaves d is t ille d in glass assenbly o f  one lit r e capacity.
pi s Leaves d is t ille d in netal d i s t i l  ation unit o f 75 litre s capacity



Table - 3 1

oil Sample №om

Random Collection»

/ Grade II

Ü ) Mixed Grades
i i i ) Grade III

Site j Donge ¡

i) Leaves flkie tilled  immediately 
after collection

i i ) Distilled after air drying
i i i ) Air dry leaves collected for bulk 

distillation  in ÜTC distiliary
iv) Bulk distillation in ¿sTC Ddstilii

Collection from under a a in¿la tree
S ite i Mwera >

i) First collection

ii ) Second collection
i i i ) Tkird collection
iv) Fourtk collection
Site i

1) First collection

2) Second collection
Miscellaneous

i) Leaves froa bn,men branches
i i ) leaves from dead tree

N. Bj (Please refer to Table-2 also;



ANALISÏi OF SAMPLES OF CLOVE LEAF OIL

eugknol content 
v /v  (%)

OPTICAL
ROTATION

SPECIFIC
GRAVITY

SOLUBILITY IN 
71* ALCOHOL

30°<: (Z ^ C )

tm 1.0419 1 *1.3 83*
- 1.0 412 1 si .1 85*
- - 1 *1.4 96*

_2° 12 ' 1.029 1 *1.3 80*

- 2 ° 1.0 33 1 *1.2 84*

— 1 .0 3 11 1 *1.2 85*
• 1.0290 1 11.1 83*

i o

1.0419 1 *1.5 89*
- 1 °  50* 1.0344 1 *1.2 82*
- 2 ° 1.0344 1 *1.2 88*

- 1 °  57' 1.0344 1 *1.2 82*

oO
•U v 1.0274 1 *1.3 80*

- 1 °  51* 1.0344 1 *1.1 82*

- 1 °  39' 1.0330 1 *1.5 84
- 1 °  45' 1.0390 1 *1.3 83

3tiTGa Zanzibar State Trading Corporation )



Analysis o f  t le a ^ tja l,
1) Pimento leaves o i l
2 ) Pimento leaves o i l
3) Pimento bei*iee o i l
4) Cinnamon leaves o i l

5) Cardamom p >1 o i l

6) lemon grass o i l

7) Eugenol o f Pimento

8) Eugenol o f  clove le a f  o il
(refined)

9) Non-eugenol o f  Pimento (Crude)

10) Non eugenol o f  olove 
( refined)

11) Eugenol clove leaves 
( refined)

12) Non-eugenol o f Pimento
(refined)

-2 c

-1 5 °

- 12°

13) O il o f An is



oi ls  ( O t lu* !' I 11 Л II I 1 и Vf 1 IM I )
0.9834 1 *1 , 2 52$ (Eugenol V/V)
0 .9791 
0,9664

1 *2 ,1  
1 il *3

68% (Eugenol 
65% (Eugenol

v / v )
v / v )

- Insoluble 50% (Eugenol V /v )
- 1 *3 -

0.9062 Not Soluble «m

- 1 *1.5 -

1.0698 1 *1.5 —

- Insoluble UP 
to 10 Vole,

-

0.9242 i. I 0 tm

1.0637 1 :1 . 2

Insoluble 
upto 10 v o l.
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Annexure - I

&I/CHT/82 /803/11-01- UTILISATION OF PLAiff K5CUI-.CSS. IN PH.-JSLiCEl7rICAL 
PRODUCT ION.

( PRELIMINARY STUDILS. )

TENTATIVE. ¿KELRION PROGRAMME:

ACTIVITY;

Of the six months pro Tided, four will. be spent in Zanzibar 

and one in Pemba in field work and the 6th month w ill be 

Spent in Zanzibar in the compiling and preparation of the 

reports.

The work scheduled to start in the second week of October 

w ill te carried out on weekly basis. Two daye o f the week 

w ill be spent in country-side v isits  to examine the habitats 

and location of the plants and for collection of Samples 

ad well as for discussions with local herbalist who, are 

expected to contribute some useful and guiding information.

The remaining days of the week w ill be spent at the 

station for documentary work and analysis.



\

PARTICIPANTS..

-  the OII3DO expert

-  the Counterpart

-  (appointed to assist during 
countryside v is its ) ,

4» A representative o f Ministry o f éducation

5, A representative of Forestry Qeparhaant, Ministry 
o f Natural, Resources,

6 , Mr, Yusuf HaSania -  from Ministry of Agriculture 
for technical consultation,

7, Mr, Muss a Khamis _ (from Ministry of Agriculture 
aS part time participant for technical consultations)

8 , Administrative Heads of the Regions and Areas 
also of the Ministry of Health,

1, Or. Gulati

2 , Mr, Fatavi

3 , Mr, Suleiman

AREAS TO be. TISITED: 

ZANZIBAR :

1 * South 

2 , Central 

3« North D

4, North A

5. -test

9 i



PEMBA:

1* Mtoani

2 , 3aake

3, Wete

4 , Mickeweni

PLAGES, to g  v s  HED : 

ZANZIBAR:

SOOTH

CENTRAL:

m a a:

Maweni

Jozaui 

Soutk Coast

Bambi (east)

Uroa

Gkawaka

Koani

MAcgapwad

Kiwsngwa

Hakoba

XinyaStol

Pangeni



MatenweNOrJH A,

Tttnbatu

Chaani Maflingini 

Pwani Mchangani

WEST Rmba

Ckuivani 

Mas in gini 

Hioni 

Kiziabani 

Grave Island

Botanical Garden (Mazizini)

PEMBA.

Xisiwa Panza, Mkoani, Kengeja

Chake : Vltongoji, Ziwani.

Wete: Htanbile, Piki, Pandani, Pundo

Micheweni: Tunbe. Ngezi, Xiuyu, tyNgoabe

KLgonaSha.

N.B. The detailed fH rml programme w ill be prepared 
when the UIJIDO expert arrives.



ISkahiMTlAL OIL -  BRAKING PLANTU (INCLUDING bPICL

b r . No. 1Ъ tunicati Nume local n a m e
and Familv

1. Acacia fumeaianu etilici 
(Leguminosoae)

Mli ha 
Mbica

*“ • Airomomum anuus tifolium  
k. claim ( Zingibaracoaa)

Matunguu

3 . Allium specious (Liliacoae}

i) A. S c a l o n i  Cum Shallot
Kitunguu

i i ) A. e epa L. Onion
K i t u n g u u

i l i ) A . no rmm L. Lock

iv) A. achounaprasum L. O h i ^ a a

A . Api am  p r a v e o l e n s  L. 
(Umbolliferaa)

5 . Atrobtvru odorotissimus Climbing
(Aimonaceua) Hang-Hung



& ODNLUHiJJT PLAMl'b) OF ZABZlHAK AlJU jhMHA.

Nature o f Part o f Correnon name o f  Product
Grouty Plant uaed *nC usee in Industry

Cultivated flowers Cassia concrete and 
absolute. Fragrance

Wild Seeds -

Cultivated Bulbs -

Oiltivuted Bulbs Onion o i l .  flavour

Cultivated llilbs Leek o i l  &0 1eox'Q8in. 
Flavour

Cultivated Bulbs

Garden EL ant Celery Oil &01eoreain, 
flavour

Cultivated flowers
I

I

A
nnexure



Mtondoonarrili,.tenia racemosa
i ü  Lilli—  o x .  i ü

(Locythiiiacaae)

Uiuhinig acuminata 
(Caesa lp ir ia cege)

durian;:a odorata v a i, шдпгц-  T-, . n
pii v ii g Hook f . et. Thompson t:>~ ^
Q. uilùi'üta Bail forma genuina 
(Anonaceae)

Capsicum animum 1  C. frut-  Hweot pepper# m p ilip ili
oscena [-> ciana coae) Bird pepper, m p ilip ili 

hoho

Oinnamomum vormn fr e s i .  Cinnamon, Itìalasini
(Laui'aecge)

C i t r u s  з р р .  ( l ì u t a o e a e )

i ) Citrus anrgnti fo lla  
dwindle

Lim e, Ivdimu

i i )  Ç. auranti  fo lia  (v a iie ty ) Tahiti or le  raion
l im e , Mdiinu M iS k a ti



dild

IVild

Uil  ̂iv.'i !',i t

Cultivated

Cultivated

Cultivated

Cultivated

Floue ro
(very lar(je; fragm nt)

FLoworo
(very large, fragrant)

v!'J'n:.-i Cananga and Ylung-ylang
fragrance

Fruit Capsicum oleoresin,
flavour and 
Himrmaceuticals,

Leaves, twigs , Camphor & camphor oil.,
wood, root Pharmaceuticals &

industrial.

Bark,leaves Cinnamon bark le a f  o i l .
Flavour, fragrance &. 
mod ic in a l.

F r u i t Bis t ille d  o i l ,  
expressed o i l ,  Flavour.

Cultivated Fruit



i i i .)C. a u r a i i t - iu n  L. G e v i L l e  o r a n g e ,

a )  s Gu r  v a r i e t y
¡JU p u rd e  o x ’£ u ite , 3 o u r
o rx U ip Q , M k a lin g o m b e  
M d a n z i

b )  s w e e t  v a r i e t y M d x u is i K i s i l a i i u x i i

i v ) G . 1 111,0)1 j  i B u n n . f . G w e e t  le m o n ,  M lim a u

V) G . ¡ ¿ l i o n i c a K u u n q u a t

v i ) G .m a x im a  (B u r in .  ) M o r r , G h a d d o c k ,  l l m e l o ,  
io x 'b ix l i i c u  f r u i t ,  
M b ;x lu x i( j i

v i i ) G . n o b i l i s  an d  s e v o x u l M a n d a r in ,  T a n g e r i n e
l o c a l  v a r 1c  t  i e s M c h e n a a  wa k i a j o m i  

( b e s t  v a r i e t y )
c h e n z a  k  x n ^ n ja

v i i i ) G, p a rg d  j s  j Mac f,  (m a n y  
v a x i e t i e s  ) .

G r a p e  f r u i t

tx) G. s i n e n s i s  ( j - b o c k G w Q c t  orange, in chXXXI

x) G i t r u s  p l - j i t s G w e e t  l i m e ,  M d iu in
(tUlidnntificiii ) m tam u

u . G o le u s  b ^ i 'b e a t c s  l ia r i t h S p a n i s h  th y m e ,
( l t i l b i a t o a e ) M z u n ju a



Oultivatcd Fruit Oil from peel, flower & le a f ,  
i'ivi^r-inoe, flavour.

Oul tivuted Frui t Feel o i l .  Flavour

Cultivated Fruit Oil from peels, Flavour

Cultivated Fruit -

CVil tivuted il'uit -

Cultivated FVuit C.jsential O il. Flavour

Cultivated I’Yaiit -

Cultivated Fruit *-

Cultivated Fruit -

Cultivated aP Leaves
Cardan ¡¿ant



1/i. Curcuma Lonpa Lina 
( Zi np i  be r a c e a e )

15. Cyrnhopotron citrati#
¿tapi' (uramineae)

i 6. Liei tari a cardarnemuro var. 
minuscula . Line. (Matoii) 
(dinpiberaceue)

1 7. Kuc:ilvutu3 Spp. ^Hyi'tacJas) 

i ) ci triodora Hook

i i )  fi. crebra fi.v.M.

i i i )  fi. panicuiatg 

iv ) L. rostrata 

v ) Robusta ¿in,

v i)  li.solidità om.

18. Luyenia 3pp. (Kyrtaceae)

i)  fit^enia arointicg Kuntz.
Syii. li. carryonhyllata. 
Thunle

i i )  fi. cum ini Syn.
fi. j ambolana la  in.

ii armerie 
tiui jano

Lemon ¿rasa

i l i k i ,  Ogl’d amon

Lemon scented 
duro

bwarap mahodany

Olove, mkarafuu

Java plum, 
Mzambarau



Cultivated

Cultivated

Cultivated

Cultivated

Cultivated

Cultivated

Cultivated Uhizomee

Leaves

F n  l i t

flavour & colourixiG matter. 
Curcuma o i l ,  curcumin arid 
oleo resin .

Lemon i^rase o i l .  Flavour, , 
fragrance pharmaceutical

Cardamon o i l .  Flavour, 
pharmaceutical. and fragrance

Leaves & Citriodora o i l .  Fragrance 
twi^s

tiudo,8tem3, Clove bud, stem & le a f o i l ,  
leaves clove oleoreoin. Flavour,

Fragrance and jla m 'c e u tic a l

Cultivated Fruit



i i i ) li. .¡umbos Limi. iiose appLe  ̂ Porrune 
Lose, Mjulabi,
Mpera wakizunpn,
Mu re hi wa kixuniu, 
MruSlii, Ilpera julabi

iv) ¿U. JjY--ni0^ ■lex j;imbu, intofiia 
inuepe

v) L. malucc.ensis Po mine raalac, 
Pomei ac, Ltofaa

Vi) L.uni flora Surinam cheiay, 
Pitanpa

19. Hibiscus ubeluioschus Linn. 
(Malvaceae)

Musk okra

;'o. Li upea us peri 1'olia 
A. hich Syn. L. 
iavunica Lprenp 
(Verbenaceae)

Mpambuko

2 1 . Melaleuca leucodenilnon 
Lini i. (My rtac ea e )

! iot tie bus}i

■' ‘  - • Mentha virici is Linn 
(labiateae)

l in t ,  Mn una

M icheliì ohampuca Linn. 
(MapnolLceeae)

cJiampac



Cultivated riuit

Cultivated i'iu it (and _
ornamental)

Cultivated -

Cultivated Seeds Ambrette o il

Wild Leaves _

Wild Leaves & Cajoj^at o il  
twips

Cultivated W hole Spearmint o i l .  i'lavour and 
liowQX'in  ̂ [iiannaceutioiil 
plant

Cultivated i'lowers Fragrance



Mronge2 ,4. Muxinna o le ife r a
Lam.syn. M. pterypuspenna, 
Gao rtn. (Morin^ac e je )

0 c Murraya koe.iipii 
■jprun  ̂ (nutaoeae)

Gui'x'y le a f ,  Mvuje

2 6. Mvristica ira ¡/runs 
Houtt. (Myristacoae)

liutme^, Mlcunpxi mun̂ a

° O ¡ • F^troselif-um crispum 
(Mili') Nym. ex. auct Kow 
(Umbelíferas)

Paraley

2 8 . Pimenta recemos a 
(Myrtaceae)

Pimento, Allspice

2 9 . Pi por hotel Linn. 
(Piperaceae)

Betel pepper, 
Mtambuu

3 0 . Piper ni,.rura Linn. 
(Piperaceae)

Black pepper, 
Mpil ip i l i  m ji¿a

3 1  • Polianthus tube roa ;i Linn. 
( Ama xylliiaceae)

Tubexxise

'50 • Ppl yrithelia lona ifo lia  
Benth. <¿ Hook. f . 
(Annonaceao)

Tuberose



Wild itocd a ,horse 
rtiddxsh an,

Fixed o i l  f'rom f ru its ,
) flower & root o i l  could be 
useful in fragrance and 
flavour industry. (Opinion o f  
the ¡¡Xpert).

Cultivated Leaves Flavour

Cultivated l'i‘uit3 ,
le a f

Nutmeg & mace o i l .  Flavour, 
Pharmaceutical

Carden plant Fruits,
le a f

Parsley le a f  and seed o i l .  
Flavour

Cultivated Leaves and 
berries

A llsp ice . Flavour, 
Pharmaceutical *

Cul t iva ted Leaves Medicinal and flavour

Cultivated l'Vuits Eepper o i l  & oleoresin . 
Flavour

Cultivated ¡'lowers Tuberose concrete & absolute, 
ih itnm ce.

Cultivated Flowers _



3 3 . Ocimiun -pi>. 
(Libiataae)

i) Uciii|Ujn americunum Lùm. Kivumbae i

ü ) I'c.’ imin ü.tuve .'file! Mtule

H i) Oeinum v ir ile  dild Mzainda

iv) UCimum o p p .  

(unident ifi^d )
Mrohuni

3 ¿v « l u id ¿mu-3 spp. 
(landan ice.ie)

Hkadi

3 5 . sa lv ia  s p p .  

(Labiateae)

i) b. farinaceaô -

ü ) b . o ffic in a lis  lirai. bape

Ü i) b . s plendens -

J>6. Triphuaia tr ifo lia Myrtle lime
(Rutaceae) MdLnu wa bhinu

> 1 . Thvmus vulaaris Linn. 
(Labiateae)

Thyme

3 8 . Vanilla pi m i fo lia  
Andrews (ürchidaceaa)

Va nil, !

3 9 . Vetiveria zi/.anioidou 
Linn. (Kash) (LraiuinaOa)

Mzumari, /elive

AO. Ziiiflbor ol licin  tlis nose. linger
(. inhiberaceae) Mt uipawizi



Wild Whole
plant

**

Wild Whole plant -

Wild Whole plant Oil rich in thymol

Wild Whole plant -

Wild l'lowers Kewda products, flavours

Wild Flowers -
Oultivated Le;tves Cajje o i l .  FLavour
Wild - -

Cultivated Fruits f 
Flowers

Faaontial o i l

Gaitlen pl;int Wholo
plant

Thyme o i l .  flavour

Cultivated Boans
( Cured)

Vanilla. Flavour

Wild Hoot Vetiver o i l .  Frauranсe

Cultivated Hhizome Cinder o i l  i  oleoi'esiii^ 
FLa vein y fragrance f
Pharmaceutical.



MEDICINAL УШПЬ  OF

Cultivated hi jits  

jjol.giicul hamo

Ai ao t eatechu Ljnn.

Cannai. bi¿ activa 
Linn.

Loo а 1 /Сютпюп 
i'.u.i-Vlv : _____Hamo

Lalnaa i^te l nuo> araca nut

danna b i-  Indian hemp, ganja 
incôao

lirica panava Lint. Àaricaeeaâ Law paw, papaya



.AhZlIlAk AtJi> pCHOA

Uses Pha rmn c o po ei as

huts astringent; used in dysentry 
& tor woriiP in d o ^ ,  Formerly 
employed us decoction (1 in 10) 
or enema (1 in 2o) lor tapeworm 
in festa tion ; si.ilapodue proper­
t ie s ; now used as a masticatory.

HPC PM9; Aust.p 
Chin. P ., Jap. P.

fried  flowe ■ tops o f  female plant, 
in toxicating; narcotic when 
smoked; resin commonly known as 
hashish ;anu charas. A series 
o f  coniicikonoida extracted from 
the druo. Cannabis wao lbrinely 
employed as s(3dative or narcotic 
but r ire ly  used now.

HPC 1949» Indian 
Portugese, Cpainish 
Pharmacopoeias.

A proteolytic enzyme or mixture 
o f  enzymes prepared from the 
juice o f  unripe fruit o f  the* pl;ant 
Papain consists ch ie fly  o f  a 
mixture o f  papain aim chymopapain, 
proteolytic enzymes. It is  
widely uocd as a meat tenderiser 
and in c la r ifica t io n  o f  bevei’aue, 
ph irm. iceuticals

P ipain : PUG 1954;Arg 
dr tz; ,  Ind. and lta l



U in i.am o m u ia  C -unphora L t u i ' a c e a e  C a m p h o r t r e e
Leca 1 -benn

oa¿eia i'jdLula Lina, Le^uminosae Furbin i cuòuia

L o la  a c u m in a t a  - » t e x ' c u l i a c e a  K o la  n u t
- c h o t t .  e t  a m ì l .

CvTiibouOhon c i t r a t n e 

t a p ! ' .
ùramiua*ô Lemon ¿rix3 3 o i l



Camphor taken internally ia Camjjhor in
irritan t anti carminative t ha3 practically all
been used aa mild expectorant to pharmacopoeias
relieve ¿ripin^. Externally, i t
acte ;itj a rubefacient, mild
analdQ3 i c , employed in linemonts
aa a counter-irritant in
fib ro a itia , neuralgia and
aj mil nr ooivi itions . éainphor o i l , ,
after removal o f camphor has been
applied ex tern a lly , mixed with
o il or a3 auch a3 a mild counter
irritan t and in treatment of
r h e u m a t ic  a f f e c t i o n s .

-iquôjuu percolate of crusted UPC. 1959  Ind, P.
ripe caaala fru it (caauia poda)
evaporated to aoft extract a3
purgative. It is  rarely used
alone.

Nuta contain 1 . 5 - 2 $ caliein  anti 
tracea c f  theobromine. Kola 
liquid extract (with alcohol) ia 
used. Action ia due to cafiein  
content.

JIPC. 1949. Other jiiar 
macopoeiaa : Arg.,Auat 
be lt . ,  dr. 13 . ,  Chil, , Pr, 
Net li . ,P o l , ,  Port,houm 
Epiin, owiGa.

formerly used aa carminative but UPC. 195A• drau,,
noj mi inly in flavour & fragrance Ind,
induatries - beta ionene ex.
e itr  il used for preparation of
/ i t u m in  A . ;  i n  a o t p a  an d
determents. ,

(h
I



M yrtacoae ^U G;ìlyptu3

(Л. ove t 
Kar if  u.

Myrtaceae



Cpecies available in Zanzibar -
& Pemba are not properly 
id en tified . Two 3pecies on 
diatilLa^ion did not ^ive any 
s ign ifica n t quantity o f  o i l

doves are carminative used Pharmacopoeias of Au3t.,
in i l a t u l  mee arid dyspepsia. Ur iz. Pr., llun^., ind . ,
Infusions are sometimes used Jap., Noth., Port. &
as basis Tor mix ures, Swiss,

carminative, occasion.-illy used in , - , n«

s lig h t ly  an il^asic. I t  ha3 
been used in liniments with 
o live  olL and is  a house 
hold toothache remedy mixed 
with zinc oxide used as a 
temporary .anodyne f i l l in g ,  
though eugenol is olta'is 
preferred. Alio used as denti­
fr ic e , a3 a flavouring a^ent. 
i t  ha3 „1 so preservative 
properties.
Clove o i l 3 (bud, stem, Leaf) 
are one o f  the most widely 
used essentia l o i ls  in the 
world.

Clove o i l  is antispa3modic,

the treatment o f  flatulent 
c o l i c .  1-octren i l ly ,  i t  is
ir r ita n t , rubefacienc and

Pr. Car., Hunb., Ind<j, I t . ,  
Mex,f Neth., Port.^houm. ,
C p n . ,  C y i s s  a n d  U . d .

> ■



ùuttil'erae Кокшпx'C in i lì il Kli <JU 
Cliui^y.

HyUncCurpur PiueourLiaceae
la u rilo  l i ч 
(benne L. )u 1 numeг

Jatrojit i оигоцэ tìuphox’biaceaa
Linn.

Mcu tia.na tabaccami r>ol шлсвав
Linn.

Punica nranutum Punicacoae
Linn,

Hicinus communis Lupiior bi icaaa
Linn.

uhaulmoobra
Oil

Phyuica
nut

l'ocaoco

P: оme¿ranate

Oa^tor



b olid  fa t expressed from seeds used as Indian Pharmacopoeia
suppository b a sis , used in ointments 
and other pharmaceutical purposes.

^e^ids and o i l  u^ed in leprodyj ethyl Pharmucopoiea oi' N eth ,,
estero o f  chaulmoobru o i l  are used, P o r t ., bpuin, I n d i . ,
mostly replaced by the s u lphones 
for leprooy treatment.

boasted nuts ¿uid seeds are purgative 
juice ot plant useful in scabies 
eczema and ringworm; twi^s are 
used for tooth brushing iia swollen  
b'linO,

ives are sedative, n arcotic , _
emetic, an tisep tic, used in 
rheumatic Swelling, skin diseases,

drie l bark o f  otem and root for BPG. 1934. Pharmacopeia
expulsion o f  tapewormsj and as Jap., Port and bpain
astringent, rind o f  fru it  combined with
aromatics like clove for diarrlioea
and dysentry; pulp is  cardiac and
stomachic, fresh juice j_n cooking*

heed & seed o i l  purgative, o i l  is  a All pharmacopoeias except
soothing application to the conjuctavites Pr.-moe which describes
.and alloys irr itu tion  due to foreign body the seed,
in the eye, used fo r  making solution  o f
alkoloids lbi' ophthalmic purposes .
used in inakin  ̂ ointments.

I



Leguminosa© la ini rind16 Tarn,. I'indus 
Linn,

17 . Tarukto.n nos kuraii i'lacourliaceae
king

dhaulraoogra

16. V io la  o d o r a ta  Linn V io la c e n e V io le t



fru it  refrigerant, d igestive , 
carminative, laxative , useful in dise,me 
caused by deranged b ile  • infusion employed 
as drink in itebrile diseases. A 
polysaccharide (Tamarind polyose) 
extracted from the seed used aS binding 
agent in tab lets, as a suspending 
agent for  insoluble powders and as an 
emulsify in j  agent.

fixed o i l  from fresh ripe seeds used 
as chaulmoogra o il*  also produced from 
some species o f  Hydrocarpua.

Plant antipyretic, diaphoretic, 
febrifuge, ilowers em ollient, demulcent, 
used an biliousness and lung troubles, 
root emetic.



w'ILU GltOWXiij i

bo bruii i-'al N tino ■baiid-ly

1. AJ1 ubilo» nativi t i  unum tltlvaceae

Aiì ausonia l ic i t a t a  L. Bumbacaceae.

L o c a l / ^ o i a n o n  

& Marna

Hblha

B a o b i i lu

3 A l o e  s p p L il lac^iie Al. ee , Mshubir 
Mwitu



Uaea PhanngcopQej.a

Other species used medicinally in 
Africa (e .g . le a f  for hiccup,roots 
a3 anthelmintic,plant as abortifacien t, 
root applied lo c  i l ly  in inflammation 
ami abscess about the eyel •

Pulp ed ib le , makes refreshing and _
cooling dring with water used in 
fevers, haemoptysis and diarrhoea.
In dest Africa dried le a f ,  as condiment 
seasoning* deed kernel used for 
flavouring soup, fru it rich in 
Vitindn G. Fruits and seed in 
dysentry le a f  is  used aS a prop|iylactic 
against fever (Malaria) to check excessive 
perspiration and us an astringent. i,

i ,  Aloes is  an anthraquinone purgative 
Because o f  its  griping tendency i t  
is  uiven in conjuction with belladonna 
and carminatives. Plant is  atomachic 

purgative emmenagogua, anthelmintic 
and used in p iles  and recta l fissu res, 
fresh juice is  cathartic, cooling 
ami useful in fevers; pulp in 
menstrual suppressions root in c o l ic .

Pharmacopoeias o f  Arg. 
Aust. , Belg. ,Braz. ,C h il. 
F r., Her., Hung., Ind., 
I t . ,  Jap., Noth., Nord., 
P o l., P ort., Houm., Hpon. 
Hwiss t U.H .



A n eilen u  a ir d e  urn üom iiiulinaceaa Kon^wa

ышопч ch '•aoriiy.Ll a Anonaceae
Boj.

Antiaria tox icaría  МиГасеав
(Гага.) Leach.

Argentone nrxj cana Papaveruceaa
Ldn! i.

Broxia Di:tda..aacrien aiü B axifranacene

Baridru;ten ia racemosa, 
iìoxb.

M topaia topa

Maúlala 
Upas traa

Mexican popry

Mjukukuku

Lecytbidaoeaa Mtomondo



P la n t  i s  used i n  c o ld s

Pi ail t antidote in snake b ite  remedy in 
Tanzania, root aa homicidal poison, Dork 
as eme tic  and medicin.ally in Zanzibar, 
le a f  as remedy in diarrhoea and abdominal
heaviness root with s0dabicarbonate for 
voneral diseases, and root bark with soda 
bicarbonate tor gaatro in testina l comp­
la in ts and infusion o f  le a f  as an eye 
lo t io n . Fruit an d  le a f  useful for  
guinea worm.

bap is  arrow poison, seeds are 
febrifuge and usefhl in dysentry.

Yellow juice and le a f  used for the 
narcotic and anodyne properties for 
dressing wounds and application to 
warts, for jaundice and dropsy.
Herb d iu re tic , seed n arcotic , 
emetic, douulcent and expectorant and 
o i l  purgative. Root ia  alternative and 
used in chronic 3kin diseases.

Root is  used f0r yaws

The bark, seed a n d  extract, oiplant 
in se ctic ih a l, root .and bark stomachic an d  
for skin dise Lsaj fru it ju ice for eczema, stem 
a n d  root bark rich source o f  tannin



lu ¿Luhini i thomiin,.i i  Le0umminouae 
j  üluuiu.oh

H k u m ^ o  
llckakui Luun 
Ь um l  toot

11. Li loihvl turn
inothvllum Linn.

outtii.'ei’ae i-i tolliioo 
Àlexuitd rian 
Laurel

^ w - i a  occidentalin Lejuminooue
Lino.

Ltinkin^ weed, 
wild e o fie e , 
R u n e  H y i k a

IJ. da  ̂- ju tor , Linii. L--Ouiuinoone Rundo Uyikn
oyn. _C. bb tuo i t o l i  a 
Linn.

1 4 . diooalJii iu lo -1 l ig i ia r  I He n i  о penaiOeuO ivin liiici elm  bu^a



Ui.rk ^onoriiioeu. eiurrhoo i and dyncntry 
remedy, le.¿t' ibi’ Client Compì uin tn f Guitti 
rem cly. doneentrul .d intunion in burk 
in intlummation o t  puntì

ü il n ’orn Geiidn a peci i'ie ¡or okin dine ..a «a 
mil u- ed in rheumatinm. ilw'k in aatripent 
line un ed in internai haemorrliu^e t oUm in 
einetiu unb purgative juieu in .ileo 
purgative (Kernel bua o lL ).

Le i l  infuninn to relieve abeamin.il piin  
le  if  unii e talk  to 0 et rid 0 f  body vonnin, 
le .i f  decoction unthulminlic, ¿joultiee 
o t lo,ti" applica or r l i e f  o f  oeduui-i, 
uned un purgativo and fo r fevern tìSpOcially 
Malaria, ¿or pleuriay un a projiiyl ¿c ic  
aquilino leucoriiioeu; ¿1 ¿ni un eondiiaunt 
unii ibi’ £ ju ri'um in i.oanted n - ai un a
n alino i t i le  iur eo fiuti • t ilici are ol n ed un 
febrifuee.

Le.uf decoction lai’ uye Lroimld, un —
lo c a tiv e , le  i ven and oeadn m  nkrn 
dine¿nea, ior rinpwonn :¿nd itc h ,

o x t e n n i v c l y  un -d un m ed ie in e  in  u t i r c i .  -
iioo tn un d i n  p r -p n  JiCy, un a a ocu  J. 
n t im u ia n t | l 'or  r e l i o :  o f  u l/lo in inul puinn , 
ì i iéu m in ic  p a in o  and head ¿che. l io o t  in  l'un ion  
l 'or mnake u i t u o o t  in  t r e  ¿Linoni
o f  b l  tumor ¿lia p i a ,  haem aturiu  uno c o l i e  ¿rtd un 
d i u r o t i c ,  un a p u r g a t i v e ,  u n t i p e r i o d i c ,  in  
d y e p ep u iu  and d i a r ¿ h o e a , tu r  c o u ¿ h ,  an
eininena^ObOia, and febrifu p e, Kxternally .lOuf
and root uned l'or Scubiun, l'or ubacen: en :¿nd 8oros.



K a ib ir  P o ta to eC o lé is  barba  tu  ,s iien th , L a b ia te a a

Cominoiinu Commelinaceaü
bünrhalens ja Linn. 
ana C. ¿ambosica

bostua s arman tos ua bingiboraceaa

.c £Á¿\iW kitUa. bak. Ainurylliüaceus

b'a tui'a las tuos¿  ̂ ¿>ol maceas
motel Linn.

Liisaotla ro tumi i ib lia  Mala** tomataceae 
Tribuía

Kongwa

Mkatalingo

Nyonyore

Miuu ralla 
Hranaha

Pain k ilier^
Ki chin ja u tilia



AS exj^ctorantji eminenagogue and d iu retic . 
It i s ,  however, cultivated as a Source 
o f  food.

liquid within flowers for eye troubles, 
antidote for hot water ants, mucilage 
from the bud and calyx used as lo ca l 
application in thrush in in fants, bruised 
le a f  applied to bums. Plant used as 
demulcent, a refrigerant and laxative .

Th - sta lk  and ju ice o f  costus spp. is  
anthelmintic, which is Sometimes used with 
the ju ice o f  bjasptia rotu n d jfo lia .

fru it  and inner part o i the- bulb as 
purgative. Outer a ¿ides are poisonous arid 
used as rat poison. Scales are Soaked In 
water anti used for washing sores in 
Children.

dried loaves used in medicine for the datur
same purpose as beliadona leaves. Ind.
rlowers used in asthma; seeds, leaves HpG, 19/,9
and roots used in insanity, feve-r 
with catarrh.

Juice anthelmintic. It is  tuberculosis 
remedy. dhole plant is used in rheumatism 
and yaws and as an anthelmintic as also 
for diarrhoea.

T 
№



2 1 .

O Otv  J

23.

24.

O c^5 •

26 .

6 rv thruphieum Le^uminoSad
^uineanae G.bor.,

Euphorbia ^upliorbiacoaa
hirta L.

ELa^allaria ilat'eQlariacea
guineouajs
Sebum.

ELue>:,:ea viroaa buphorbiacoaa 
Bail.

Glorioaa idliacaa©
s iroulpx L.

Ha run;'ana Guttifera©
madams Cariensja
Poir.

Ordeal tree, 
Mwavi,Mbaraka

Milk weed 
Mziwaziwa, 
Quinsiand 
Asthma plant

MpQpa

Mkwamba

Mkalamu, Mpewa, 
Msaparo

Ngonin^oni, 
Mlainu nriamu.



Bark highly poisonous, weak micaration 
or a daooction used as an anthelmintic;
powdered bark for headache; bark is  emetic 
and purgative used tilso for rheumatisim, 
and akin diseases

Plant used in the form o f  liqu id  extract 
or tincture in the treatment o f  coughs and 
a3thma

Berries used as a remedy for 
veneral diseases. Plant used for sjdn 
diseases und peristant leg ulcero. Leaf 
is  astringent and used for  miking a hair 
Wash.

Rout infusion with meat broth fo r  malaria 
Root a*id fru it  as snake b ite  remedy, bark 
which contains tannin fo r  diarrhoea and 
pneumonia.

Tubers abortifacien t. Powdered root 
stock for treatment o f  iinpofrncy and barrene3s. 
Juice is  considanod d isin fectant in the 
treatment o f  wounds.

Yellow 'la te x 1 as dye and root and bark 
to many uses including developing fbmale 
breasts and interupting menses. ¿¿xudate 
used for scabies and tapeworm. Bark is  also 
tapeworm remedy. L a f  fo r  haemorrhage, 
diarrhoea, gonorrhoea, 3ore throat and fevers. 
Resin from flowers used for c o lic  puerperal 
in fection , round worm anti us rubefacient.



Balsamùiaceae MatuananjeIm^ativns
w.«Utf ridivi 
Ho k f .

I p o m e a  p e s ­

c a  p r a e  ¿ W ,

Liptda as peri- 
f- lia  A. Rich. 

. javanica 
prcn¿.

Convolvuláceaa Maj ani ya nwaka, 
Malcasa

Verbenáceas Mpambaka
syn :

¡ M i l  i M a i f c í i M eliacoaQ P er3 ia n  L i la c



Hoot as abortifacien t, stems for 
abdominal and l iv o r  paina.

Used externally for rheumatisim c o lic
and dropsy. Ointment from le a f  and
extract o f  le a f  give excellent results
for  bed tores. Boiled tuber is  d iuretic
and brings r e l ie f  in diseases o f  bladder
seed good remedy for stomachache and cramps.

Weak inihsion o f  le a f  and stem for 
cough§,colds and bronchial troubles. 
Infusion mane with addition o f  
Artemisea afra and is  then used for fever, 
influenza, measels and propylac-ic against 
lung inflammation. bmoke from burning 
the plant is  sometimes inhaled for ro3pi- 
< (< “ >-y conditions . Plant finds varied uses 
in various parts o f  A frica.

Plant used in other parts o f  Africa* 1 nfusion -
o f  le a f  and fru it  as l o c ; i  appLi ation o f  
c-.c '/aaiia _AcjUe0u.s extract o f  h-artwood relievos 
asthmatic attacks. Plant as emetic and cathartic 
Uti’ong decoction o f  root bark as an anthelmi'it h 
Plant as tonic and antipyretic. Ointment from 
pulp o f  fru it for  skin diseases. Decoction o f  bark 
used as lo tion  on ulcers^ including s y p h ilit ic  
ulcers and other akin diseases. A paste o f  le a f, flower, 
bark and root is  el lei i ia- as a l o c ; l  application to skin 
lesions o f  leprosy and -untile . Aqueous loiif exti'act 
is  in a ectic id a l. A poultice o f  flowers is  s Id  to k i l l  
l i c e .  Flower is  ust-d in treuL ing eruption ol scalp.
Fruit o i l  considered to have same properties as neeil 
(mai'goSa ) o U .



31 OuCurbi taCSa© Muidon© blu©h, 
1 llui© ©la

Mq m unii ca 
ch a ra n tja  L .

L ^ ó n o a a e38. Huc-ina prux'ioiiQ
D.C. ©¿n. 21.
o r u r it t illo o k .

3 j, flcimum app. Labiata© Mosquito buSh 
Kivuiabaai, lombo 
l i  wa^anja, Vuo, 
Mtule.

3.;. nu©lì ea tubero©a Acunthecea© 
s , n.  Depterac u.tlma

-

tuberosa

35 bt-ioh-.-tar.ii© La Vorbenace-i© 
i :IIUÌOenàÌH (lAl.l)
Valli, vai', indica 
©vii. indica 
Valli.

Vervain

36. ->vnadenium earinatuin liaohorbiaCO;
IVV 1 S

te Mvunja kon^wa

37. 1 invalila Aoocyauacea© 
womb^aiaiia àta|j*.

-

lai bia Liii o
38. i'hviliu© V U  a l'io L Thyniu

-'7 . ■tu'ona lobata Lòia., M .lvuceae M ta llita ,
Mchok'joholo
Ai'ai;iii:o lib ro .



fruit and leaves an thelininitic, useful in 
p ile s , leprosy, jaundice, vermifuge, 3 el. 
antidiabetic, juice ol' leaved, emetic, 
puro t iv e , - i  /en in bilious u flection s, 
rubbed in bui'in^ o f Soleo o f feet,

deeds nervous tonie, aphrodisiac in 
scorpion s t in j ,  pods anthelmintic, 

ltoot pur0ativ e> in dropsy, ston^ ii fusion 
mixed with honey jivon in cholera (use-of
the plant in Zanzibar are not av i liable)

Infusion o f le a f  disinfectant 
and insceticid e.

Infusion o f tuberous X’ootS COulind 
mod ioine.

IniuMicn o f l e  .f  c o lin j  medicine .sod 
ext em ail y ibi- purulent uloei-s, ;;iven 
internally for fevers, and rheumtisrn, 
inflammation.

Milky juice used for treatment o f b o ils ,

ltoot used as homicidal mjent and for k illin g  
d o js . An aqueous extract o f  the root bus 
hypotensive effect and neutraliser, e ffe c t  
ol adrenalin (ltoot has alkaloids amon  ̂ them o . 11 
percent res erpi»ie ) ,

found as jaixln plant mid not used sp e cific a lly , 

iioot decoction used for indi0es tion



\
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MEDICINAL PLANTS : DIJ1TIFR R)E

Bot in io il N ime Family

1 . Acacia farnesianu i Id Leguminosae

2 . _A_. n i lotie a Pol. "

3. Eugenia cumini Lam. Myrtaceae

. Jutropi cure as Linn. Pupiui rb i ,u i'w'

S . P-1 r i n i rj curat e l l a f ol i i
rlapcii ex. Tenth. iiosaceae

Loca 1 /C oinmon Name Unes Pharmacopoeia

Acacia, fra(^rant Young shoots used for cleaning
acacia te e th , bark astringent and

demulcent; flowers give concrete 
and absolute used in fragrance 
indus try .

-  G reatly esteemed for tooth
oleaning.

Mzumbarau, Java Plum Young 3hoots for cleaning of
te e th , bark astringent used in 
the preparation of astringent 
decoctions, gargles and washes, 
fresh  ju ice  with goa t'3  milk for 
children diarrhoea.

Physionut, Mbono, 
Microrura

Young brandies as d e n tifr ic e ; 
roasted nuts and seods purgative, 
ju ice  of plant useful in scabies, 
eczema and ringworm.

Hbuxa Gtrips o f bark for tooth cleaning
decoction of Lirk malaria remedy 
blood tonic and cardiac stim ulant, 
(d iseases of r e s p i r a t o r y  p a s s a g e s ;  
{ f r u i t  e d ib le ).
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FIXED OILS

Fixed o il Produced From

Castor From seeds o f Rloinus
communis Linn.

(puphorb iac ode)

General Properties 
and uses

Products B f j ' B t i & s C i M 0110"
Zanzibar________________

Purgative, given in treatment 
o f  food poisoning; administered 
with milk or fru it ju ice , in 
capsules or emulsion; in con ju cti- 
v ites  to 300th eyes, and allays 
Irritation  due to foreign body 
in the eyes, making solution of 
alkaloids for ophthalmic purposes, 
in ointments.

l )  Aromatic Cantor 
Oil

i i )  Castor o il  Emulsion ,\ery good
i i i )  Castor o il  Emulsion 

for infants

iv ) Castor Oil Enemas

Chaulmoogru From fresh ripe seeds 
o f  Hydnocarpus-wightiana 
Blume. H. anthelmintics. 
P ierre .. H, heterophylla 
and other species; and 
from Taraktogens kur^li 
King (Flacourtiaceae)

For treatment o f leprosy, 
skin diseases and certain 
cutaneous diseases. 
Usually used us ethyl 
esters o f the o i l .

i )  Oil

i i )  Ethyl Ester of 
chaulmoogra o il

Me rgosa From seeds o f Azadirachta 
indica A. Ju3S. Syn.
Melia azadirachta Linn, 

(l-leliaceae)

Used in lia ir  tonic and 
skin diseases, o i l  is 
stimulant, antiseptic, 
alternative in rheumatism

Oil

Theobrorna From roasted seeds of 
Theobroma cacao Linn. 
(Sterculiaceae)

Buses for suppositories, 
pressaries and bougies; 
as an ingredient of emollient 
cointments, also used as a 
lubricant in massage. Major 
ingredient o f chocholates.

Oil (Cocoa butter)

Good I
U i
I

Good



MILCFLLaNFOU*:

Botanical Name Family
Local/ Cbmaon

Ncjne Ubos

1 Momoidica foetida Cucurbitacoae Mkarena 
-chum. and aond.

Fruit pulp poisonous to weevils, 
moths and ants* used as repoUanl

2. Jrolvpudium sco lo - Filicineae 
uendris

hoyiani, Fern is imputed to be an absolute
Mkutikuti. sp e c ific  for butjs. Leaves when

spread on bed repels bu^s at once which
do not come back for a lon^
period

3 .  Tacca i nvolcarai a Taccaceas
Syn, T . p irn  a t i  f id  a

African,Tahiti Hoot stock- b itte r , fu ll o f  starch 
or F iji arrow when prepared is o f  excellent 
root, culinary properties, u3ef\jl in
Uwanpa Jike dysentry. Hich source o f  starch 

(20-23 percent)

4-, Tephorosja vu n ellii Le^uininoSae Utupa wa; 
kibaazi, 
utupa

African fish poison par exceli enco. 
le a f, an e ff ic ie n t  p irasticidc 
against flea ; le a f  :ui<l seed have same 
tox ic ity  as o f  n icotine. Day 
le a f retain tonicity  properties even 
a fter a lone time*

ftw-Tna9gi*>gjLa?



A

A n n e x u r e  v

L3ST OF APPARAII& &EQQIBCMI

JSs b  Quafitity

Air loak tubes 5

Adaptor for rubber tubing 24/29 5

Adaptor receiver (Vacuum ) NS 24/29 5

Evaporating dishes (}5 al. capacity) 3

Evaporating dishes (90 ml. capacity) 3

Evaporating dishes (320 ml. capacity) 3

Cylinders (10 ml. capacity) 5

Cylinders (25 ml, • ) 5

Cassia flask 150 nL. capacity, flat 

bottom, thin neck grad. o.1 ml

glass vith stopper, 3

Os livery adaptor (Socket NS 24/29) 5

Hiltiple adapters (Ki 24/29) 2

EplaSk heads (Anti foaming, 16 24/29) 2

Condensers Liebig cm. 29/32) 5

Condensers Liebig, (40 cm. &  24/29) 5

Condensers All inn, (40 cm. NS 24/29) 2

Condensers Spiral (50 cm. №  29/32) 2

Dropping flannels (250 ml. cap. 29/32) 4

Distilling link (N& 24/29) 4

"fetar jet pump (glass) 2

A
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iiatar jet pimp (nickel plated length 22 c.ai.) 2

Reaction bulb for high pressure 2
Saponification, 500 nl. round bottom flask
with air condenser 1m. in length. 5

Distilling linfc with splash (IS 24/^9) 3

GiaiSon he.ids (Different sizes) 5

Distilling heads (16 24/29) 5

Still heads (16 29/32) 3

6till heads ((16 14/23) 2

Reduction adaptors (Stocket 14/23) - (Gone 19/26) 2

a n ( ■ 16 14/23) - ( * 24/29) 2

» n ( ■ 14/23) - ( " 29/32) 2

n a ( " 19/26) - ( ■ 24/29) 2

«1 a ( ■ 19/26) - ( " 29/32) 2

a a ( " 19/26) - ( ■ 34/35) 2

a a ( 1 16 24/29) - ( * 16 2932) 2

a a ( * 16 29/32) - ( " 16 3V 35) 2

Ruber Cones 2 Sets

Expansion adaptors (Socket 19/26) - (Cone 14/23 ) 2

a a ( " 24/29) - ( " 14/23 ) 2

a a ( " 24/29) - ( " 19/26 ) 2

a a ( " 29/32) - ( " 14/23 ) 2

a n ( " 29/32) -  ( " 19/26 ) 2

a n ( ■ 29/32) - ( " 24/29 ) 2

a it ( " 34/35) - ( " 19/26 ) 2

It ft ( " 34/35) - ( " 24/29 ) 2

j
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Spray guns (For T .L .C .) 4

Spray teat tube 4

Separating chambers (Chrcmatank for plates

(2o cm. x 2o cm.) 1

Separating chambers (Chromatank for plates

( 2o cm. x 5 cm.) 1

Separating chamber (round tank for plates

(2o cm. x  10  <an.) 1

Separating chamber (29 x 1 7  x 28 cm.) 1

T.L.C. plates pre-coated (Assorted) 6 boxes

Qiroie a-to gram for paper 1

Chromatogram for paper 1

Qwonojars (cylinders ) 6

T.L.C. drying rack (for plates 2q x  2q cm,) 3

Stainless ste e l inset (for 2 plates up to

( 2o ^  2o cj». ) 3

Glass plates for T.L.C. (2o cm. x 2o cm. ) 50

0 ■ "  "  ( 2o cm. x 10 cm.) 50

"  "  "  "  ( 2 o  cm. x 5 cm. ) 50

Chromatographic column 2o cm. x 1.5 cm. 5

"  "  40 cm. x 2 ,0  cm. 5

"  "  60 cm. x 3.0 da. 5

"  "  80 cm. x 4,0  c» 5

Reservoir for chromatographic column (250 ml) 5

»
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Reservoir for chromatographic coluari (1Q0 ml ) 5

Resarvoir for chromatographic column (2000 ml) 5

Cork stopper Assortment (bark ) 2 x 4 kg.

Separatory funnels (pear shaped, stop cock )

( 500ml capacity

5

^epepratory funnel (aS above 1000 ml) 5

^epe-'atory funnel (as a®ve 2000 ml) 5

Cork bores 1 set

Fractionating column (length 3^0 mm 24/ 29 ) 2

"  * ( Length 600 mm 24/ 29) 2

Stoppers closed and assorted (from 14 /29  -  34-35) 12

Thermometers (BS 14/23 0 ° to 250°C 5

Thermometers (NS 1^/23 10°C -  110°C ) 5

Thermometers (NS 14 /2 3  0°C -  36o°C ) 5

Rubber tubing normal vail* (8 mm dia ) 10 m

Rubber tubing "  "  ( 10 m  dia ) 10 ■

Rubber tubing R "  ( 18 mm dia ) 10  m

Rubber tubing "  "  ( 2q mm dia ) 10 m

Rubber tubing "  "  ( 25 mm dia ) 10 m

Rubber tubing Heavy wall ( 10 am dia ) 10 m

Rubber tubing « "  ( 12 .5  mm dia ) 10 m

Filter papers Grade I  (4,25 cm dia ) 5 pkts o f 1000 each

iilte r  papers Grade 1 Sheets, (46 x £ 7  ca) 5 boxes o f 100 each

Sample bottles (50 ml capacity ) 1 gross

" "  ( 100 ml "  ) -  d# -

( 25C ml cap. stoper IP
-  do -

1
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Sample bottled ( 500 ml cap stoppers NS 24/29  ) 10

Volumetric Pipectes ( 0^5 qQ. cap ) 2

Volumetric Pipettes (1,0 n l cap*) 2

Tfolumetric R ( 2 .0  ml cap*) 2

Volumetric ■ ( 3 .0  ml "  ) 2

Volumetric * ( 5 .0  ml "  ) 3

Volumetric ■ ( 10.0 ml "  ) 3

Volumetric '* ( 2o.O ml "  ) 3

Volumetric pipettes (25.0  ml Gap ) 3

Volumetric pipettes ( 50.0  ml cap ) 2

Sand, bath (dia 150 mm ) 2

Sand bath (dia 2oo mm ) 2

Sand bath ( dia 250 mm ) 2

Burette ( Capacity 10 ®L* scale division 0 .0 2  ml ) 5

Burette ( Capacity 25 ml* scale division 0.05  ml ) 5

Burette (Capacity 50 ml. scale division 0 .1  ml ) 5

¿sighing bottle with stopper (30 x 50 mm ) 10

Tubing connector (Polyaiaidnyion for 3 mm tube or more ) 1o pieces

Tubing connector (Polyamide-nylon for 5 mm tube n  B ) 10 piecee

Tubing connector (polypropolene TfSlcape for 3-10 mm tube) 1o pieces

Tubing connector (X, shape, polypropopene for 5 mm tube ) 10 pieces,

Specific Gravity bottle (10 ml capacity ) 3

i
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pyknoaietar ( 1 m l. capacity ) 3

Test tube (25 mm diam ) %  1 gross

Test tubes (12 mm diam ) 1 gmss

Test tubes (10  mm diam ) 1 gross.

Glass tubes (Assorted diameters ) 10 kg.

Glass rod (diam 4 bus length 1.5 m) 2 pkts o f 30 ea< 
each

Glass rod (diam 6 mm length 1.5 m) 2 pkts or 30 each

Capillary tubes 10 pkts

Thermo asters for melting paint 5

Graduated cylinders with spout (lo  ml) 2

Graduated cylinders with spout (25 ml) 2

Graduated cylinders with, spout (50 ml ) 2

Graduated cylinders with spout (lo o  ml) 2

Graduated cylinders with spout (250 ml ) 2

Graduated cylinders with stopper 16 19/ 2 7 ) 2

Round bottom flasks (cap 100 ml IS 24 / 29) 10

Bound bottom flasks (cap 150 ml 16 25/ 29) 10

Erlenmeyer flasks (cap 250 ml 16- 24 / 29 ) 10

firlenmeyer flasks (cap 500 ml 16- 24 /29) 10

Bound bottom flask ( cap 100 ml 16 24 /2 9 ) 10

Bound bottom flask ( cap 500 ml 16 24 / 29) 10

fla t bottom fla.sk (cap 500 ml l£ 2 4 2 9 ) 10

fla t bottom flask (cap 250 ml 16 2 4 /29) 10

4
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Conical flask (cap 10C0 ml 16 24/ 29) 2

Conical flask (cap 500 ml IS 24/ 29) 2

Conical Cask (cap 250 Ml 16 24/ 29 ) 2

Filtration flask (cap 1000 ml 16  24/ 29) 2

Filtration flask (Cap 500 ml IS 24/ 29) 2

Filtration flaSk (Cap 250 ml 16 24/ 29) 2

Buchner funnel (diam 60 mm cap 125  ml) 2

Buchner funnels (diam 4.25  cm ) 2

Buchner fhnnels (diam 7.0 cm ) 2

Buchner funnels (diam 11.0 cm.) 2

Filter flask (cap 250 ml) 2

Filter flaSk (cap 500 ml) 2

Heating elements ( spiral 180 mm diam XKV ) 2

Heating element for water £ath 2

<4ater bath (6 holes with concentric rings ) 2

Heating and drying ov«n 1

Melting point apparatus 1

Spare lamp for M.P. 2

Spare heater for M,P. 2

glance spring 1

Balancef  double pan 1

Balance box (weight 200 g x  0,1 mg) 1

Hot plate (spiral 100 mm dia 1 to 2 K.tf.) 1



1

1

2

1

1

4

4

2

1

1

2

2

1

1

2

2

2

2

1

10

1

5
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H>t p_ate (spiral double ring 140 mm dia 2. KM)

Heating element (spiral 140 mm dia 1 K.W.) 

liquid 4olid extractor (Soxlet complete unit 2000 ml) 

Rectification column (Cap. ¿0 litre  flask with heating 

own tie )

U.7. lamp

U.V. tube (6 watts, long wave)

U.V. tube (6 watts, short wave )

U.V. lamp protecting goggles

Heating mantle (multisize, 50-500 ml Sap flasks)

Heating mantle (multisize, 500-1000 ml cap. flasks) 

¿pare heating (elements for) mantle (for 50-500ml flask) 

¿pare heating (elements) mantles (for 500-l000ml flask) 

Refractometer (4bbee.)

Bolarimeter with sodium lamp 

Bolarimeter tube (2o cm length )

Pblariaeter tube (10 cm length ) 

xblarimeter tube (2o cm length 2 ml cap)

Bolarimeter tube (2o cm length 1 ml cap )

Transformer for Polarimeter 

Circular dine, (cover glas-ee)

Grinder (mixer )

Retort stand (12q cm length )
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Retort s cand (1 T O  on length ) 5

Retort stand Rods (500 ma length ) 4

Retort stand Rods (600 an length ) 4

Retort stands rods (750 on length ) 4

Retort stand rods (1000 on length ) 4

Retort stand ClanpS 10

Retort stands 3oss heads 10

Retort stands Rings (diaa 35 on) 4

Retort stand rings (diaa 10 on) 4

Retort stand rings (dian 75 m  ) 4

Retort stand rings (diaa 1000 ma ) 4

Stirrer (SLectric ) 1

Plant Press 1

t
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CHEMICALS & s  OLVEKTS .

Cfrewical

Acetone 25 l i t .

Aamonia liquor 1x2.5 l i t .

Acetic anhydride 5x500 ml*

Anilin 2 x 500 ml.

Benzene 10 x 1 l i t .

Gaucher 1 x 100 g.

Carbon disulphide 1 x 1 l i t .

Ortho -  Cresole 1 x 500 ml.

Citric acid 1 x 500 gm.

Acetic acid glacial 3 x 1000 ml

1 ,2  Dichloro ethane 20 x 500 ml

1 ,3  Qinitro benzene 1 5  25 ®a

Hiethyl ether 50 x 500 ml,

2 , AJ3dnitrophenyl hydrazine 1 ,x 100 gm

Ethyl acetate 1*25 l i t .

Formic acid (100 % ) 1 x 500 ml.

Bromophenol blue 2 x 5 gm.

Cone. Hydrochloric acid 4* 2 .5  l i t .

Methanol 4 x 500 ml.

Ibtaseiua hydroxide ( Pellets) 4  x 500 gm.

Rotaesium iodide 1 x 100 gm.

Potassium dichromate 1x 500 gm.

aiflli-br

AR

LR

Aft

AR

iR

MAR

AR

AR

IR

IR

IR

IR

IR

AR

AR

IR

IR

AR

IR

IR

IR
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Fnenolphthalein 

Petroleum ether (40° -  60°) 

Petroleum ether (6o ° -  90°) 

Petroleum ether (80°- 100°) 

Magnesium Sulphate 

Indium acetate 

Sodium hydroxide (pellets ) 

Sodium sulphate 

Sodium bisulph. ite 

Salicylic acid 

Sodium bicarbonate 

Sodium sulphite 

Sulphuric acid (Core,) 

Sodium thiosulphate 

Sodium nitrite  

Silica  gel G.F, (T.L.C.) 

Silica  gel T. - , C,

S ilica  gel (Column)

Silver nitrate  

Senicarbazide hydrochloride 

Fyridin

Fhtha.lic anhydride 
Tartaric acid 
Oxalic acid 
Ferrous sulphate 
Vanillin
Thymol phthxalein 
Adhesiye Araldite

2qp25 gnu m

5 x 2 ,5  l i t LR

fx 2 ,5  l i t . LR

5x 2,5  l i t LR

5x500 gnu LR

5*500 g*% LR

10x500 gnu Ш

3* 1000 gm. LR

4x500 gm. LR

1x250 gnu LR

1x1000 gm. LR

10*500 ga. Ш

4*2.5 l i t . LR

1x500 gm. IR

1x500 gm. LR

5* 500 sn. -

10x500 gm. -

4*500 gm. -

4*25 9». AR

1x 100 gm. LR

2x500 ml. AR

1x500 gm. AR

1x500 gnu LR

1x500 gn. AR

1x500 gn. LR

1x 100 gm. AR

2x5 gm. LR
large size

1 j
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Annexure VI

L35T OF MAXL£.IaL LEqULLTLD X I  JCRK. 

(i'S H .O F acaiCUir'JSB ) 26 DEOa-fflfcS 1983.

03QDHA ZA dAMFULI ZH.AZOKITAJIKA

1, ¿nail cardamon, both Malabar ¿Mysore
varieties. 1 Xg. each (diy)
(Splits and separated seeds i f  available, 
nay be supplied).

2 . Mace 1 kg.

3. I-hrtmeg up to 5 kg,

A * Lemon grass at 8 weeks interval 
to see seasonal yield Sc quality 30 kg.

5. ECLack pepper 1 kg.

6. Ginger 1 kg.

7. Orange peels 5 kg.

8. Sitter orange leaves 5-1Okg.

9 . Camphor tree leaves 10 kg.

10 . Cananga Hovers 10 kg.

1 1 . Cinnamon (True)
Leaves 10 kg.
Bark 1 kg.

1 2 . Pimento leaves (collected from 
under the trees) 10 -  20 kg,

13. Pimento berries 1 -  2 kg.

14. Vanilla pods (cured) 1 -  2 kg.

15. Vetiver ipots 10 -  20 kg,

16. Tacca tubers (for starch) 20 kg.

i
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Annexure VII

Government Chemical Laboratory. Ministry of Agriculture. Z>bar

The laboratory is  charged with the task of 3o il analysis with a 

view to advising the farmers about the level of so il fe r tility  and the 

requirement of fe rtilise rs . Work wa3 also being done in the past on 

the evaluation of some essential o ils  from aromatic plants of the area.

Clove buds have been d istilled  in a small laboratory unit, made 

of copper, with the fa c ility  j f  cohobation of the d istilla te . The 

charge consists of 100 gm of clove buds (whàle) mixed with 500 cc of 

water. Complete distillation  takes about 24 hours, yielding a pale 

yellow, heavier than water o il in an yield of 16 per cent; a maximum 

of t 6.5  per cent o il has been obtained.

With the help of ZSTC d istillery , ylang-ylang flowers were d istille d . 

No data was available on its o il content. D istillation was done in two 

steps; o il collected during first 5 hours and thereafter during next 12  

hours. A bulk sample of about 1 .5  kg o il was available.

Oil of nutmeg was produced in the laboratory. No further data 

was available.

Lime o il was also produced. No data was available. None of the 

above mentioned o il samples were analysed for their physico-chemical 

properties.

No work is being dont on the essential oil-bearing plants now.

»
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Annexure VIII

Quality Control and Analytical Laboratory, Pharmaceutical Plant. 

M inistry o f Health -  Zanzibar.

Iharmaceutical Plant has it s  own Quality Control laboratory 

to  analyse and check quality o f ta b lets , saline and Dextrose solu tions, 

vitamins, a n tib io tics , pyrogen-free water, e tc . The laboratory is  

manned by 6 technically qualified  persons.

The laboratory has equipment lik e  oven, autoclave, deep freeze, 

muffle fumance, flou riaeter, d isintegration and hardness tester , 

sieves, chemical balances, and saccharimeter. Normal glassware, 

chemicals and few solvents are a lso available.

One room is  a ir  conditioned which houses U.T. spectrophotometer, 

a pH meter, centrifuge, Ultra-X for moisture determination.

However, laboratory is not equipped with respect to work on 

essential o i l s .  Apparatus, equipment and chemicals needed in th is 

work are lis ted  in Annexure V ,

I



\

-  I l l  -

Sieves- Grade Specificationg :
Annexure IX

The Government of Zanzibar Specifies 4 grade for 
cloves uhich are applicable not only at the stage of purchasing 
from the growers and producers but also at the export consignment 
certification. The International Standards Organisation has 
also laid down specifications for cloves ( £ 0  2254 -  1980) which 
are identic* with the standards laid down by the British 
Standards Institution ( £  6097 -  1981). Specifications an 
cloves are under >

Z«B«ih«r /£ -0 . Clove Grades

Grade : Standard :
Moisture Headleas Tendrils o f Extraneous Khokar 

Content Cloves ; Mother Cloves : matter 1 cloves

I. Special 7-awT-i KflT 
(ÿiality SO

14
12

2
2.5 0.5

------- »
0.5

IX. Standard Zanzibar 
Quality £ 0

14 * -----
12 5

4
4 1 3

i n . Zanzibar 
£ 0  12

Hot
specified 6 5

(figure given about are "Percentage- Maximum"

anv of the crop of cloves in Zanzibar falls within 
Grade II  i .e .  Standard Quality.

The Fourth. Zanzibar grade is the "Distillation Quality" 
which allows for up to 2q percent content of 'khokar' cloves.

f
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SSSarPIAL PITS and ARCKATIC CARMINATIVES

Essential o ils  known as ethereal or vo la tile  o ils  are s t i l l  used 

in various forms for medicinal purposes even though their use has 

decreased with the advancement in the pharmaceutical industry. Essential 

o i ls  when taken internally  exert a mild irritant action  on the mucous 

membranes o f  the mouth and the digestive tract which induces a fee lin g  

o f warmth and increase sa livation , during excretion by the bronchioles 

they act as mild expectorants. Taken a fter meals they are carminative 

and are, therefore, employed for the r e l ie f  o f gastric  discomfort and 

o f  fla tu lent c o lic  and a lso  to counteract action o f  purgatives. On 

the skin, they produce irr ita n t and rubefacient action  causing f ir s t  

a sensation o f warmth and smarting, followed by mild lo ca l anaesthesia.

For this reason they are used as counter irritant and cutaneous stimulants 

in the treatment o f  chronic inflammatory conditions and to  relieve 

neuralgia and rheumatic pains. However, they may a lso  cause sen sitisa tion . 

When inhaled they render secretion more flu id  and re liev e  congestion 

o f bronchioles and they may be employed for this purpose in conditions 

such as chronic bronch itis .

Essential o ils  are a lso employed as flavouring agents in medicinal 

preparations. Besides flavouring action , essential o i ls  act as carminatives.

Information on uses o f  essential o i l s ,  their products and other 

aspects are given on the follow ing pages o f Annexuxe X-

i
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Essential Produced from and general Properties
ж o i l  content arUdiS.°-,(3 )

Achilla dried flowering tops o f  
Achilloa millefolium 
(Compositae)
Qm?5 percent.

Variety o f  medicinal 
purposes.
Diaphoretic, stimulant 
and haemostatic prope­
rties .

Ajowan Dried ripe fruits o f  
i'rachvs Deiinum uinmijsvn. 
Caruin cooticum. 1 
(Umbelliferaa)
4 to 6 percent.

Aromatic carminative* 
commercial source o f  
thymol(fruit caminative 
and antispasmoilic).

Allspice Dee under Pimento

Amber Destructive d is t illa t ion  
o f  certain resins or by 
d is t il lin g  resin o i l .

Properties similar to 
turpentine o i l

Aigris Wood o f  j'urŷ ris balsami- 
ferae (liutacoae)

Us as as o f  those o f  
s.aidalwood o i l

Anise liried ripe fruits o f

(Umbelliferae) percent 
and above and dritd ripe 
fru it o f  Illciura vorum 
(Ma^noliaceae) 5 percent
and above

An aromatic caminative, 
expectorant arm flavouring 
adunts j injx-edient o f  cou^h 
mixtures ¿am lozenges. 
(Anise . m it  is carminative 
and mildly ox pire to rant and 
used for producing o i l ) .



OIL IN TUAUE

j^'nilucta
arid u t ilis a t io n  in Zanzibar

Infusion and 
liqu id  extract.

Aromatic water Good* may be cultivated

Liniments

Essential o i l

i)Aqua Anise Good-recommends*! for
i i }  Lyixipus  ̂ Anise cu ltivation

i i i )  Anise Emilsion
iv )  Anise S p ir it
v ) Anise Ifeter

v i )  Concentrated
Anise Jater

x

s
a

n
x

e
u

u
y



6. Anethi Baa under B il l •*

7. Amo mura Oil not produced* Fruita 
o f  Amomum amarum. A. 
aromaticum and A-Subulatiyn 
(Zingiboraceae).

Ifeud as a substitute 
fo r  true cardamom.

Good -

8 . BUy Leaves o f  Pimontoficris 
svn. P. racamoSalMiller) 
(Myrtaceae) J.vJ. Noore

Used as hair lo t io n , as 
an astringent appli­
cation to tho face a fte r  
shaving.

B ay Bum Good -  may be 
cultivated

9 . Bergamot Fresh peel o f  fr u it  
from Citrus beri'amia 
(Rutaceae)

Perfumery Preparations for 
hair

*■

10 . Betel Bry leaves o f  PiDer 
betel (Piperaceae) 
O il not produced.

Stimulant and carmi­
native properties.

Masticatory; 
chewing o f  leaves.

1 1 . B itter
Almond

B is t illa t io n  with 
water o f  cake l e f t  
a fter  removing o f  
fixed o i l  by expre­
ssion o f  kernels from 
b itte r  almond, 
peach or apricot.

flavouring agent Eraulsions and 
fo r  culinary  
purposes.

12 . Cade Cade o i l  is  obtained by 
destructive d is t i l la t io n  
o f  br;nches and wood o f  
JunioeruS oxvcedra 
(Cupressacoue).
Essential o i l  not 
produced.

Treatment o f  p soriosis 
and eczema, and s e bo­
riilo ea

Ointments, 
Shampoo and 
Medicated soap.



Cajeput

Cap3 icum

Calamus

Caraway

O rd atDom

Cassia

Cedaiwood

Frosh leaves and twigs o f  
species o f  Melaleuca e .g . 
M. ca iuputj <md M.leucade- 
ndron Linn. (Myrtacoae)

Internally as carminative Ointments and liniments Good
and externally os a stinu- 
lant and mild rubefacient 
in rheumatism.

QLeo resin produced from 
dry ripe fru it o f  Capsicum 
annuum var. minimum and 
C. frutescerts (Solanaceae)

Dried rhizomes o f  Eweet 
ila * ; AcorouS c:tlamja 
(Araceae) 1.5 to 3.5 
percent.

Oil from freshly ground 
fru its . Dry ripe fruits o f  
Caruin carvj (Umbelliferae) 
3 .5  percent and above

CkrrainativOj in atonic i)Strong Capsicum Good
dyspepsia, externally as Tincture,
counter-irritant in lumbago, ii)Capsicum Cotton Wool, 
neuralgia and rheumatism. ii.i)& elf Aihesive Plaster.

iv  )CauzQ and Capsicum 
Tissue,

v) Capsicum Ointment,
v i)  Compound Capsicum 

Ointment.
v i i )  Capsicum Tincture

A b itte r  and carminative Infusion

Aromatic carminative; for i )  Caraway water
flatulent co lic  o f  infants. . . )

caraway water

Good ,
recomnended
for
cultivation .

•seeds o f  dry, nearly ripe 
fru it o f  L iettaria cardaina-  
mum var. minus cola  
(Zingiberaceae) 4 per cent
and above.

Carminative; as flavouring i )  Compound Cardamom 
agent. Tincture.

i i )  Aromatic Cardamom 
Tincture.

Very good

i

From the leaves and twigs Carminative and slightly
o f  Cinnamomum cassia astringent.
(lauraceae) 1 percent & above

Wood o f  Juninerus y ire iniana Perfumery; cleaning agent
;md other species o f  red cedar in microscopy.
(Cuprea .-¡aceae).

Powdered drug from 
the ttark.

Essential o i l

i
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Celery

Chamomile

Chenopod iura 
(American 
wormaoed)

Cinnamon

Citronella

Clove

Dry ripe crushed fru it3 o f  
Auium ^raveolons.
(Umbel! iferae)
1.5  percent ind above.

Dried flower heads o f  
Ant hands nobJli^
(Compo3 itae)

i’rom fteeh flowering and 
fruiting plant o f  Chepo-

Hark o i l  from the inner dried 
bark and lo a f  o i l  from leaves 
o f  Cjnnarooinum zeylanjcum. 
(louraceae) 1 percent and 
above in bark.

From leaves o f  Ovmboooron
narduS ;uu> C.wintei'ianus 
(Graininaae)

Hudt stem and le a f o i l  from the 
dried flower buds, stem ind l o ­
aves respectively o f  Fupenia 
carvoiiivllus syn. CaryophyUuS 
aromatica Syn. Fuaenia aromatica. 
(Mhyrtaceae)
Oil from: buds 1 li to ^0 percent 

stems 4 to 6 "
leaves ¡d to 5 "



Antispasmodioj celery fruit 
as a household remedy for 
rheumatism, Flavouring agent.

Aromatic carminative and 
flavouring aaerit. ('lh irnornilJ 
flower is aromatic b itter , 
emetic).

Antheiirdntic, particularly 
for round worms (Ascaris) 
hookwoiw, dwarf tapeworms.

Essential o i l

i )  Infusion 'Chamomile -  
Tea1 household remedy 
for indigestion,

i i )  Poultice for in fla ­
mmation,

i i i )  Hair Preparation,

Essential oil., -

Hark and bark o i l  are carmi­
native, used as flavouring 
agent, a3 in itia tion , Spray, 
occasionally a3 proservutive.

i )  Cinnamoni Tincture Good
i i )  D istilled Cinnamon 

vJater
i i i )  Gyrupus Cinnamoni
iv ) Cinnamon S p ir it
v) Concentrated Cinnamon 

iJater

fa v ou r and fragrance, soap 
and cosmetic industry, mos­
quito-repellan t .

Carminative and antispa3- 
modic, externally irr ita n t, 
rubefacient and sligh tly  
analgesic. Gil is household 
remedy l'or tooth-ache. 
Flavour & fragrance industry

i )  jlntimosquito 
preparations

i i )  Aqua Citronollae 
i l i )  S p ir itus Citronellae

i )  Clove water 
i i )  Concentrated clove 

Infusion.

Good,reco­
mm ended for 
cultivation 
on large scale.

Excellent

i i i )  Anodyne Dental F illing
iv ) Tooth-ache Drops
v) Powdered Clove.



2 6. Copaiba Eroin eopnilu (oleoresin) 
obtained Jiom the trunk o f  
Oopaifera l  uiadoril and other 
species o f  Copuifera, 
(LeguudnoSae)

2 7, Coriander Dry ripe or nearly ripe 
fruits o f  Goiinndrum 
Sativum. (dmbelliferae) 
0.3 percent and above

28. Cubeb Dry,unripe, fu lly  urown fru it 
o f  Finer cubeb. (Piperacoae). 
15 percent and above.

2y. D ill.
(Anethi)

Dried ripe fruits o f  Anethum 
■ raveolens (liiropeun d i l l )  
and A.sowg (Indian d i l l )  
(Urabellifarae).
2.5  percent and above

30. 5Lemi Oleoresin exuded through the
bark o f C.ymrium ¡Luzopiciyn. 
(Bursaraceae).

3 1 . Eucalyptus Eroin the le  ves and terminal 
branches o f  s0me species o f 
Cue tlyptus giving o i l  rich 
in Cineol such as E.rlobulous 
(tlyrtaceae)

32. fennel Dried fruit o f  cultivated 
plants o f  Eoeniculura v;EL,.aro
var. vulnaro Syn.
E. c.auiliaceujn: E.dulce;
( Ura'oeli ife  rao)
l . 2 percent and aoovo.

Carminativet used as urinary 
antiseptic in chronic cystitis  
and gonorrhoeal urethritis.

Oleoi'esin and 
Essential Oil

Aromatic stimulant and i)powedered drug Good-recommended
carminative. ii)15ssential Oil for cultivation.

Urinary antiseptic. It was used Essential Oil 
earlier but riot now. 
flavouring agent.

Aromatic carminative^especially 
for flatulence in infants.

i )Concentrated 
D ill water. 

ii)D i'il water 
iii)G rip e  Mixtures.

Good-recommended 
for cultivation,

i

Properties sim ilar to those 
o f  turpentine, loca l 
stimulant.

Ointments.
i—*

 ̂ -> 1 
1

For catarrhal conditions o f  
rsspiratoiy tract, for cough 
in chronic biunchitis and 
asthma.

i )  Pastilles 
i i )  Balms 

i i i )  Inhalers 
iv ) O il spray

solutions, 
v) Ointments and 

liniments.

Existing plants 
species need 
screening.

Aromatic carminative. for 
treatment o f  flatulence.

i )  Concentrated 
Fennel water, 

i i )  Fonr.eL water

Good-re co inn end ed 
for cultivation

1L7



33. Galanga Urv rhir.ome o f  Aloinia o if i_  
c in a ruin (leaser galanga) and 
A. galanga (greater galanga) 
(dingiberuceae)
0.5 to 1.5  pel’cent

3/,. Geranium Over ground part o f  plants o f  
Pelargoniun Gpp. (Geraniaceae)

35. Ginger d ist illa t io n  o f  rhizomes for 
o i l  and extraction with 
solvent lor 01eoresin -  o f  
Zingiber o ff ic in a le , 
(¿ingiberaceae)

36. Juniper dried ripe iru its o f  
Juninerus coiiinuni3 
(Gupressaceae).
0.5 to 2 percent.

37. Laurel dry ripe berries o f  
LauruS nobilis 
(Lauracoao)
1 percent or auove

JB. Lavandin Over bround part o f  hybrid 
i f  Lavandula lu t i fo l ia  & L. 
o f i ic in a lis . (lubiatae).

39. lavender Fresh flowering tops o f  
Lavandula intermedia and L. 
ofiicilK lliS  Sy?i. L. 
angustifolia.

Aromatic carminative,
similar in e ffe ct  to 
ginger, in rheumatism 
and caiaw’hul a ffection s.

Xnfbsion or -  
Decoction,

Fragrance and Co3metic 
Industry.

Essential Oil -

Carminative properties,
sometimes added to ju r- 
gratives to prevent griping; 
flavour industry.

1 ) Qleo-resin
i i )  Ginger syrup Good
i i i )  Mist. Zingib. 

c. Khso,
iv ) Strong Ginger 

Tincture
v) deak Ginger 

Tincture,

Carminative, used in flatu­
lence and colic*  d iu retic.

i )  Juniper S p irit -  
i i )  Oleum Juniperic 

Lign.

Flavouring Industry,
(Berries were reputed to 
have carminative,ommenagogue 
arid diuretic properties ) ,

Essential Oil

Goap & Fragrance Industry, Essential Oil -

Carminative, used in fla tu - i )  Compound Lavender
lence and c o l ic ,  insect repellent. Tincture. 
Fragrance industry, sometimes i i )  Lavender S p ir it , 
used in Pharmaceutical industry 
to Cover disagreeable odours;
Preservative properties.

L18
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AO. Epifce
Lavender

Over uround uart o f  Lava- 
nduJLa la t i fo l ia .

41. Lemon grass Aerial part o f  the plant 
CvmboDoaon ilexuosuo and 
C. citratuS.
(Gramineae).

42. Lemon Expression o f  fresh lemon 
peel o f  Citrus limon 
(Kutaceae).

/*3 • Mace Arillode o f  seed o f  
Myristica fruarans. 
(Ityris ticaceae).
7 to 14 percent.

4-.;. Matricaria Lry floweitieads o f  Matricaria 
charaomilia. ( u«.mPo3itae).
0 .4  percent and above

45. Melaleuca Lea v a3 o f  Melaleuca ill ter- 
n ifo lia . (IlvrtaceaeJ

46. Melissa Leaves and tops o f  Melissa 
o ff ic in a lis . (Libiatae).

Melissa

Fragrance Industry Essential Oil

AS carminative in past; 
flavour and Fragrance 
Industry; lor produc­
tion o f  vitamin A.

Carminative ; mostly 
used in flavour 
Industry.

Aromatic canninative 
Flavour Industry

Eamo use as that o f  
Chamoinilla.

Constituent o f
disinfectants.

Sedative <& nervous 
ton ic; carminative and 
diaphoretic; digestive 
stimulant & aa a fragrant 
stimulating application 
to the- skin.

Essential Oil,perilunexy
isolates and chemicals, 
Vitamin A.

i )  Lemon Oil
i i )  Terpen el ess

Lemon Oil 
i i i )  Ltfmon S p irit 

iv ) lemon Eymp 
V) Natural Lemon Eyrup 

v i)  Lemon Tincture and 
Eyrup from dry 
lemon peels.

Essential Oil

i j  Powdered Matricaria
i i )  Essential Oil

Essential Oil

i )  Ingredient o f 
Aromatic Spirits 
and Aromatic waters.

i i )  Compound Aro matic 
E p irit.

Cood_recon»nonded 
for large scale 
¿^ ltivation .

Good

Good



47. I ustard
(Hack &
White)

Ripe seeds o f  Brassica nigra 
(Black miutard) and B.alba 
(Whi te mus tard)
(Cruciferae).

4(f. Neroli flowers o f  b itter  orgnge tree, 
Citrus aurantium.
(Rutaceae)

4.9 . Niaouli fresh leaves o f  Melaleuca 
v ir id iflo ra . (Mvrtaceae).

50 Nutmeg Dry kernels o f  seeds o f  
Mvristicu fragrans 
(Myris ticaceue).
5 percent and above.

51 ( i )  Orange from fresh peels o f  
Citrus sinensis o f  
d is t illa t io n  o f  dry 
orange peels 
(Rutaceae).

( i i )  Bitter 
Orange

Peals o f  Citrus 
aurantium (b itter  orange)

Condiment, emetic, 
counter irritan t.

flavour & Fragrance 
Industry

Used in rh in itis , 
laryngitis and diseases 
o f  respiratory tract.

i)Mustard Bath 
(from seeds)

i i )  Mustard Liniment 
i i i )  S p ir itis  S|napsis

i )  Concentrated 
Orange flower 
Water.

i i )  fllix ir  Aromaticum
i i i )  Orange-flower 

Water.

i )  C yrupua O lei-
Aetheri Niaouli

Aromatic and carminative, i )  Liniments and Hair 
mildly rubefacient. Lotions.

(Expressed Nutmeg 
Oil incorporated in 
plasters and hair 
lo tion s) .

flavour and Fragrance 
Industry

i)Aromatic Mlixir
i i )  Compound Orange S p irit
i i i )  3weet Orange Peel 

Tincture.

Dry b itter  orange i  ) Simple B lix ir
peels are carminative i i )  Orange Liquid Extract

i i i )  Concentrated compound 
orange Peel Infusion,

iv ) Concentrated Orange 
Peel Infusion



$2. Origanum Fresh or dry flowering tops 
o f  Mariorun. Origanum mario- 
rana and 0 .vulvare. 
(LabiataeJ.

53. Orris Peeled and dry rhiiomes o f  
Ir is  germanica, 1 . pallida 
and 1 . fioren tin a, 
(lradaceae).

"4 . Plamarosa Leaves an«J flowering tops o f  
CvmboPOiion marti n i var. moti a 
(Grainineae).

55. Parsley From dry fru its  o f  Petroselinum 
cri3pum oyn. P.sativum: Apium 
petroselinum. (U m belliferae).

56. Pepper Dry unripe fru it  o i Piper 
nigrum. (Piperaceae).
1 to 2.5 percent.

5 7. Peppermint Whole fresh flowering over­
ground part o f  Mentha ni perita 
(Labiatae)



v) Aromatic Syrup 
v i)  Orange Syrup 

v i i )  Bitter Tincture 
v i i i )  Orange Tincture

Herb i 3 an aromatic 
carminative* used in cough -  
ayrups; used externally 
in healing lotions with 
other herbs.

Fragrance and cosmetic i )  Orris Tincture 
Indu^try i i )  Syrup o f  Violets

FLavour and Fragrance 
Industry

Essential Oil and 
Isolates

Fruit & root diuretic and Liq u id  Extract o f  
cmmenagogue. Oil in • F n i it  and Root.
FLavour Industry.

Fruit is  diaphoretic and Essential O il 
diuretic* stimulates taSte and 
buds increasing gastric Oleo-reain 
secretion . Oil as 
FLavoaring agent

Aromatic carminativet 
relieves gddtrlc and 
intestinal flatulence 
and c o l ic ;  used with 
purgatives to prevent 
griping* flavouring 
dental preparations

i )  Concentrated
Peppermint Emulsion, 

i i )  Concentrated Pepper­
mint water.

i i i )  Liiluendum Methae.
iv ) Peppermint S p ir it ,
v) Peppermint water.

Good

Good-re conn end ed 
for tr ia l 
cultivation .

-I
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Pimento

Pine

Pulegium

Pumilio
Pine

Rose

Rosemary

Rue

Dry fu ll ¿rown unripe fru it 
o f  Pimenta o fi ic in a li s .  
(Myrtaceae)
3 to A. 5 percent.

From wood o f  Pinua palustris 
and other species o f  PinuS 
by extraction and fractionation 
or d is t illa t io n  o f  wood. 
(Pinaceae).

fresh herb o f  Mentha nule^ium. 
(Labiatae)

From the fresh needles o f  
Finua mur.o var. pumilio. 

inaceae).

riesh flowers o f  Rosa 
damascena.
(RoSaceae).

Flowering tops and leaves 
with twi^s oi Rosmarinus 
o f f ic in a l is . (Labiatae).

bry herb o f  Ruta uraveolens. 
(Rutaceae)



GoodCarminative and flavouring Essential Oil 
agent.

In general disinfectants 
and deodorising purposes

i )  Pine Oil 
Inhalations

Ì

Eranenagogue i )  Essential Oil
i i )  S p ir it

Externally aS rubefacient 
in sprains and fibres i t  i s ; 
relieves cough and nasal 
congestion when inhaled 
with steam.

i )  Essential Oil as 
inhalant in 
conjunction 
with other
ingredients.

Fragrance Industry* T oilet 
preparations, lozenges , 
dentifrice and ointments.

Carminative and mildly 
irritant* used in hair 
lo tion s, soap, liniments.

i )  Concentrated Rose water -  
i i )  Rose water

i i i )  Rose water ointment

i )  Essential Oil -
i i )  Rosemary S p ir it

AntispaSmodic and emmena- Essential Oil
goguô; powerful lo ca l irr ita n t.

J

1
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6fc. Sage Ury leuves o f S J_via
pfficiw aljs.
(Labiatae)

66. Sandalwood Heartuood and root of 
Santalum album, 
(Santalaceao)

67» Sassafras Root or root bark of 
Sassafras albidum. 
(Lauraceae).
3 percent and above

68. Savin fresh or dry young shoots of 
Junitierus Sabina. 
(GupresaaCeae).
1. to 4 percent.

69. Spearmint ftresh flowering overground part 
of Meptha spdcata svn.
M. v irid is. (Labiatae).

7D. Sweet Birch from Be tula lenta 
(Betulaceae).

71. Terebene Steam distilled  product of  
sulphuric acid treated 
turpentine Oil

7  ̂• Thyme Leaves and flowering tops of 
ThvmuS Yuliiaris and other
species of Thymus and Origanum. 
(Labiatae).
1 percent and above.



Carminative; spaamolytic 
propei*tiea and diuiniahea 
salivation , flavouring agent.

Essential Oil

Fragrance industry; previously 
used with cubeb as a urinary 
antiseptic.

Essential Oil -

Rubefacient, flavouring 
agent.

& sentia l O il -

Rmuenagogue Essential Oil -

Carminative and flavouring 
agent. Used sim ilar to 
o i l  o f  Peppermint,

i )  Concentrated 
spearmint water 

i i )  Spearmint water

Recommended 
fo r  t r ia l 
cultivation

Relief ot lumbago, scia tica  
and rheumatic conditions

i )  Lini№mta 
i i )  Ointments i

1 ̂

Rubefacient, used for 
iheumatic pains and stiflh ess  
odour more agreeable 
than turpentine o i l

i )  Pastilles 1

Herb is  carminative, used as Euaential Oil
an ingredient o f  cough 
linctuaes. aa flavouring agent. 
Oil ia antim icrobial, 
antiapaamodic and carminative 
used for whooping cough and 
bronchitis; rubefacient and 
counter-irritant.



LIST Ob' AltOMAT IC CAKMlNAl'IVEà

Compound

An u thole

Apiol

üenzaldelyde

Campilo r

Description Properties Preparations Ecope o f 
P r o d u c  L i  on i n  
Z a n z i b a r

White pale yellow crystalline Aromatic canninaive, 
compound, obtained from natural expectorant and flavouring 
sources e.g. Oil Aniso, ibnnel agent; coinnon ingredient o f 
or synthetically. cough mixtures and lozenges

Good i f  
cultivated

Green coloured oily liquid Emmenagogne but o f doubtfUl
obtained from Parsley by therapeutic value
alcoholic extraction

Clear colourless liquid flavouring agent in place i )  Eyrup containing 0.2
having adour o f  bituer almonds o f bitter almond o il , percent benzaldehyde

used in place o f Wild 
Cherry syrup.

i i )  Benzaldehyde sp irit.
i i i )  Compound

B<*izaldehyde
Elixir.

Natural camplior from the Internally irritant and i) Camphor Injections
wood o f  Cinnnmomum camphora carminative* mild expectorant 

relieves griping. Externally 1 i i )  Compound 
* LinctuS(lauraceae)

and synthetic yubifuciont, mild analgesic,
employed in liniments i i i )  Camplior
as a counter-irritant in 
fibrositis, neuralgia and

Liniment

similar conditions. iv) Camphor
Eubcutaneous or inLra- Compound
muscular injection aS a c ir ­
culatory and respiratory

Mixture

stimulant. v) Camphor 
Ointment

Good

I
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5. Cineol, 1 d

u. iSu^enol

v i)  Hard
Camphor
Ointment

v i i )  Camphor 
S p ir it

v i i i )  ComiXiund 
Camphor 
S p irit

ix ) Camphor 
Water

X ) Oomjjound
Camphor water

From Fucalyptus o ils  rich in 
cineol, cujuput o i l  and other 
o ils .

From clove o il

Action un<l uses as those o f  
tucilyptus o ils  but lose ir r ita ­
ting to mucous membranes. Used 
with other counter irritants 
in ointmentsj antimicrobial 
properties, used in dentifrices 
Ingredient o f  many 
pharmaceutical preparations.

i )  Inhalants 
i i )  Ointments

Properties similar to clove o ils  -
i . o .  antispasmodic tind carminative* 
Oo:iietime used in flatulent co lic , 
Ibctemally irritant rubefacient and 
s i i uhtly an-iljesic. Used in l i n i ­
ments .
Employed in dentistry as flavouring 

and mild rubefacient, as an 
oletudent for hypertensive; dentine, 
caries or exposed pulp, mixed with zinc 
oxide, as a temporary anodyne dental
fillin g .

Cineol 
rich o i l  
is  yet to 
be
produced.

Excellent

1 -J Ul
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7* Moni hoi

8. Ьa frôle

Natural from o ils  ol' Mentha Spp.
(Lahiateae)
o f  synthetic menthol.

Odour o f  sassafras; obtained 
from rectified  camphor o i l

9 ferpineol A mixture o f  isomersj produced 
mostly Synthetically.



Cliieily to relieve Symptoms of i) Menthol and Densoin Good
bronchitis, sinusitis mid similar Inhilation.
conditions; used o.s inhalant, 
as p a stille s , as ointment 
(with camphor and cineol) to 
chest und n ostr il. AppLieu to 
skin, i t  dilates the vessels 
causing sensation o f  coldness 
followed by analgesic e ffe c t , 
helieves itchin^ .and used in 
creamP, lotions or ointments, 
in pxuritus and urticaria,
Usui for headache, rheumatic 
pains and neuralgia, i t  ha3 
carminative action

Properties sim ilar to a ..safras 
o i l

Disinfectant and Solvent 
properties, as flavouring 
a^ent.

i i )  Menthol and Eucalyptus 
Inhalation

i i i )  Menthol and Pine 
inhalation.

iv ) Vap. Menthol 
V) HuSal Drops

v i) Ointments
v ii)  Pastilles

v i i i )  Opray

i)  Used in chloxynol solutions -  
and similar Preparations,
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Annexure XI

Oil of Citronella

Two types of oils  of citronella are produced and marketed in the 

world trade i .e .  Java type -  produced from Cymbopogen winterianus Jcwitt. 

and Ceylon type produced from Cymbopogon nardus R.endle. Java type is the 

most important o il produced on large scale in Indonesia, Taiwan, China,

India, Guatemala and Brazil. Oil is also produced in Vietnam, Thailand, 

Argentine, Honduras and Mexico. Ceylon type is produced only in Sri Lanka.

In the recent past, due to emergence of turpentine products, citronella  

o il  has acquired a limited scope but nevertheless is  s t i l l  one of the large 

volume essential oils trade in the world due to special odour characteristics 

of the isolate3, from this which are s t i l l  preferred by зоте perfumers.

Zanzibar has a potential of producing this o il as it  has suitable 

agro-climatie conditions, large sitilla tio n  capacity and a plan for so il 

conservation in which its  cultivation w ill f i t  admirably. A brief mention 

of the cultivation practices is given:

Citronella -  Java type is a perennial which needs tropical climate, 

regular and spread out rainfall throughout the year. It does not tolerate 

water logging and does not grow well on calcareous s o ils .

Propagation is by rooted slips which are taken from healthy bushes and 

planted at a spacing of 0.5 to 1.0 metres depending on 3o il fe r t ility . More 

spacing is given in more fertile  so ils . For slopes, plants are put cross-wise 

to reduce soil erosion at the time of heavy ra in fa ll. In the in itia l stageb 

of growth, fields are kept clean of weeds; thereafter the plant spreads, 

inquires-a bushy form and suppresses growth of weeds. Plant is so il 

exhausting and responds well to fe r t ilis e r . In the in itia l stages leaves 

are cut to induce better growth of the plant.
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First harvest can be taken after about six months t: nine months 

thereafter 4-6 crops can be had every year, for about next 4-5 years 

after which the grass and o il yield tapers down.

Oil content varies from 0.5 to 1.0  per cent, in a good fie ld , except, 

during dry season o il content is much above 0.5  to 1 .0  per cent. Under 

favourable and irrigated conditions as much as 200 kg o il per hectare can 

be obtained while under rainfed condition about 40 to 80 kg o il per 

hectare can be obtained.

The spent grass after d istilla tion  can be used as boiler fuex (after 

drying) or used for card board making on cottage scale. Spent grass can 

also be fed to dairy animals.

Oil can be packed in 205 litres  drums after removing moisture 

and sediments.

Products Quality and Standard Specifications:

Citronella o ils  -  both Java and Ceylon types are primarily assessed 

for the total acetyli3able constituents, calculated a3 g_raniol and aldehyde 

content, calculated as citron ellal. Other factors taken into consideration 

are physico-chemical characteristics, cleanliness and appearance of the 

o i l .

Separate standards for both Java typeiCeylon type of o ils  have been 

laid down by various countries and Organisation. Important ones are

summarised hereunder:
Oil Type Standard

Citronella 
Java type

Citronella 
Ceylon type

EGA No.14 
3S 2999/19:1972 
ISO. 3849: 1976 
EOA No. 12 
3S 2999/18:1972

Total Alcohols 
(as Geraniol)

85-97%
85% Min.
85% Min.

55-6$
59-65%

Total Aldehydes 
(as Citronellal)

30-43%
33% Min.
33% Min. 

7-15%
7-13%

L
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Sri Lanka is the sole producer and exporter 0/  Ceylon type 

o il  of citronella. It is exported in three grades, ¿ .e .

Connion 50 per cent total alcohols

Ordinary 52.5 per cent total alcohols

Estate 55 per cent total alcohols

Level of alcohol content is the minimum percentage.

Main Market: Main consumers of citronella Java type are U.S.A.

J .K ., France, Federal Rep. of Germany, Netherlands, Switzerland! Japan, 

México, Socialist countries of E.Europe and USSR, Spain,Italy and Belgium.

There is no scope for Ceylon type o i l . Only Java type o il should 

be produced which lias market spread over many countries.

L
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Annexure XII

Eucalyptus Oils

Out of a large number of Eucalyptus species only a few are exploited 

commercially for their essential oils for pharmaceutical, perfumery and 

industrial use. The two most important types are:

1 . Medicinal Eucalyptus Oils: This group is characterised by high content

of cieole U3ed as an ingredient in certain pharmaceutical products. Main 

species used for production of essential oils are:

Cineol content

Eucalyptus globulous L abili, 70 -  8CÇ6

E. sm ithli R.T. Baker 75 —

5 , australiana Baker & Smith syn. 3 . radiata Sieb, 70 -  75$

E. dives Scfaaur var. ’ e ' 70 -  75$

E .  polyprachtea syn. E. fruiticetorum  80 -  8^o

(in trade, the term medicinal eucalyptus o i l  also embraces cineol-rich 

o i l  produced in China by rectification  o f the o il  from Cinnamomum campnoraX

2 . Perfumery eucalyptus o ils : Oil obtained from E. citriodora. Hook, is

characterised by a high content of citronellal. (65 -  80 per cent) together 

with citronellol. 3 . macarthuxi was also used earlier to produce an o il  

rich in geraniol and geranyl acetate.

3 . Industrial eucalyptus o ils : Certain species e .g . E. dives, S. australiana 

and E,. nuaercaa yield o ils  rich in piperitone and phellandrene used in chemical 

industries.

The cineol rich oils are used in the pharmaceutical products, (losenges, 

p a stilles , syrup for cough, colds and chest ailments a3 also some formulations 

for 3kin complaints) house hold products and in general perfumery and 

flavouring application (soaps, cologwes, tooth o ils , air freshners, 

disinfectants-' e tc).



\

-  L 3 L —

The o il is used as such as also after rectification (to remove 

components having undesirable odour and to enrich with respect to cineol 

concent). The o il from 3 . citriodora is used for soaps, perfumery compounds 

and disinfectant as also as a starting material for perfumery chemicals 

especially hydroxy citronellal, citronellol etc.

Production: World production of medicinal eucalyptus o il ranges from 

1500-1700 tonnes, China being the major producer (about 1000 tonnes),

Spain, (400 tonnes) Portugal (200 tonnes) and India (150-180 tonnes).

In many countries o il production is a side product (from leaves) of the 

timber and pulp industry. Brazil now produces about 100 tonnes of o il 

where cultivation of Eucalyptus species has been taken up. South Africa 

where production of o il is based on 3 . smithii now exports about 200 tonnes 

of o il . Australian production has decreased considerably.

Medicinal Eucalyptus o il is traded on the basis of its cineol 

content; Spanish and Portugese o ils  are considered the best. Perfumery 

eucalyptus o il is characterised by its  citronellal content ranging from 

65-80  per cent.

Annual consumption (in  tonnes) o f  a l l  the eucalyptus o i ls  are

as under:

Eucalyptus Oils
Country Medicinal Perfumery Indusrial

ÏÏ.3.A. 230-250 20-30 10 -20
U.K. 95-105 40-50 5
France 550-560 20-30 5
F.H. Germany 210-220 10 Negligible
Netherlands 50 10 f !

Switzerlands 20-25 5 -10 tf

Others 200-350 — •

Quality Assessment à Standards Specifications:

1. Medicinal Eucalyptus Oils: This type of o il is assessed primarily



A

-132 -

on its  content of cineole, odour, content of phellandrene and isovaleralde- 

hyde are undesirable for certain uses, overall appearance, cleanliness, and 

certain physico-chemical characteristics. Following standards have been 

published:

Standards Applying to o ils from

3. globulous & some other species 

3 , globulous 

Australian 

Eucalyptus

Cineole content

3S 2999/53*1975 

ISO 770 

ISO 3065

70 Min. 

70 Min. 

80 Min. 

85 Max.

Requirement of o ils  conforming to B .P . (1980) are more stringent 

than ISO and 3 .3 .

2 . Oil of 3 . Citrlodora: Oil is primarily assessed on its  aldehyde

content calculated a3 citronellal. Other characters are general appearance, 

cleanliness and certain physico-chemical characteristics.

Standards for the o il have been laid down by ISO (1SO-3Q44)* British  

Standards Institution (BS 2999/23) and the Essential Oils Assocn. of 

U.S.A. (SOA No. 13 0 ). Requirement for citronellal content differ somewhat 

in these standards are given under:

BS. 2999/23 Min.

ISO 3044 7<$ "

E0A.No. 130 65 to 5 %

Eucalyptus species, which are quick growing species have become popular 

a3 an introduced cultivated species to meet the ever increasing demand 

for wood and pulp industries. Their cultivation has now been taken up 

under 'Social Forestry Programmes'. Broad requirement for cultivation 

are well drained, light so ils , temperature range of 5 »̂ to 30°C, rainfall 

of 50 to 150 cm. and not too severe a dry season. Details of cultivation 

are well recorded in literature. Among the medicinal eucalyptus,
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E. gmlthii baa shown greater resistance to drought than many others 

while 3 . globalous withstands better the low temperatures.

Propogation is normally from seeds, preferably through seed beds 

and nursery.

For raising Eucalyptus for wood purposes, a spacing of 2m x 7m is 

kept, using interspace for raising short duration crops i .e .  com , beans etc. 

For the purpose of essential o ils , closer spacing of 1.0 to 1.5 x 3m is 

adopted. For the purpose of o i l ,  copicing of leaves (with terminal branches) 

is adopted. First crop becomes available after 6-8  months after planting. 

Usually, 2 crops can be had every year. The material after distillation  

can be used as fuel for d istilla tio n . Harvesting and coppicing is adopted

as per local conditions and requirements. Yield of oil per hectare varies

from species to species. An idea can be had from the following data:

Suecies Oil content from leaves 
0 0  . .

Oil yield per hectare per 
(kg)

E. citriodora 0. 8—1 .5 About 60

E. globulous 0.75-1.25 f t 75

E. smithii 2 f t 100

E. australiana 3-5-5 IT 200

E. dives var ’ C' 3-3.5 n 200

1
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Annexure XIII

GTJM NAVAL STORES 

Turpentine &  Rosin Industry

Production of rosin (brittle  transparent solid) and o il of 

turpentine (clear, aromatic liquid) is an important world industry.

These are obtained by steam distillation  Sura oleoresin produced by 

wounding the pine trees and are recovered in a ratio of 4*1» In the 

unprocessed form rosin and turpentine o il find extensive use such as 

in soap, paper, paint and varnish industries. They also form starting 

material for products like paper sizing material, adhesives, printing 

ink, rubber compounds and surface coatings. Turpentine o il composition 

varies according to the source of gum oleo-resin. It is , nevertheless, 

a versatile essential o il and its  various isolate, primarily alpha 

and beta pinenes are the starting materials for fragrance, flavour 

industry, pharmaceuticals (vitamins), insecticides and polyterpene 

resins. 3esides, the o il rich pine stumps from old trees give on 

solvent extraction products like wood rosin, wood turpentine, dipentene 

and natural pine o i l .

Following species of Pinua are tapped in the world for the oleo- 

gum resin.

i)  Pjnus e l l io t t i l

i i )  ?.. kesiya

i i i )  P. caribaea. var. honduren^js

iv) P. occarpa

v) P. roxburghii  Sarg. syn. P. longifolia Roxb.

v i) P. insularis 3ndl. syn. F. khasya aoyle.

The U .3.A ., ÏÏ3SH, China and Portugal together account for over 

80 per cent of the world rosin production estimated at about one million 

tonnes. The USA and USSR produce mainly ta ll o il rosin (a bye-product 

from the conversion of pine trunks to pulp by the sulphate process which



yields sulphate turpentine, ta ll o il rosin and ta ll  o il fatty acids) 

and wood rosin for domestic consumption. Portugal and China with 

estimated output of 90,000 tonnes and 200*000 to 250,000 tonnes 

respectively, produce almost entirely gum rosin and meet world demand. 

World production of turpentine o il  is closely linked on rosin production 

and is estimated at about 250,000 tonnes , half of which is sulphate 

turpentine. World production of these products is not able to cope up 

with the demand. World trade in rosin averages 350,000 tonnes, 60 

per cent of which is gum rosin. Both China and Portugal export about 

200,000 tonnes. Major consumers are Japan, Federal Republic of Germany, 

the O.K., France, Italy, and Brazil. Producing countries are also the 

consumers.

Yield of gum oleo-resin is influenced by several factors, primarily 

the species of the pine, the ambient temperature, rain fa ll. Yield of 

gum oleo-resin is greatly influenced by the basal diameter of the tree 

(in  the U.3.A. a diameter of 23 to 25 .5  cm at a height of 140 cm above 

the ground is considered the minimum size for economic tapping). Flow

of gum oleoresin is dependent on the ambient temperature ; temperature
0

of 21 C over a duration of 8 hours during the 24 hours period is the 

minimum for profitable tapping. Consequently tapping period during the 

year is  limited depending on the location and weather. Normally, only 

one face is worked on young trees; larger tree having a diameter of 

about 35 cm at a height of 14O cm above ground are often tapped on two 

opposing faces and that too fta a limited period not exceeding 4 years.

Tapping of gum oleoresin has an adverse effect on the growth of 

the tree. Therefore, tapping programme need to be regulated and restricted 

in case trees are to be utilised as timber or pulp making. However, 

tapping for 2 to 4 years before felling of the tree is considered 

economical.
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Production: Production of guo oleoresin and hence of rosin and

turpentine o il is a bye-product from the pine trees which are normally 

raised for timber and pulp. Hence, it  not only gives additional products, 

revenue, f i l l ip  to various industries but also generates rural employment. 

Productive pine trees are those which are ready for fe llin g , India, 

which produces guo oleo-resin from P. roxbuxghll consumes the entire 

production of about 40,000 tonnes of rosin and 10,000 kilo litres  of 

turpentine o il which is less than the actual demand.

Production of Gum Oleo-resin: Production of gum-oleo-resin is  comparatively

simple and easy and is essentially a manual operation. Besin is obtained

by "tapping" which involves removal of a section of bark of the tree

near the base to prepare a ’ face* wherefrom a white, viscous gum exudes

which is collected in a cup attached below the 'fa c e '. Use of sulphuric

acid on the face induces additional and quick flow of the resin. Exuded

gum which is collected in the cun is collected in a bucket which is poured

in barrels of suitable sizes for transportation. The face being marked
/depends on

is  extended in height each season t i l l  3uch time that tree is fe lled . Yield/ 

duration of tapping season, the basal diamter, size of the face and the 

tapping technique. Treatment with sulphuric acid yields about twice as 

much gam oleoresin as from untreated trees.

Pinus paluatris and P* e l l io t t i i  in U.3.A. yield on an average 

4 k g of gum oleoresin per face per season. In case of ? . roxbuxghii 

the yield is about 2 .5  kg, 2 . 3- 2 .7  kg from P. insularis and about 1 .2 5  kg 

from ? . walllohiana in India.

Processing: Processing of gum oleo-resin into rosin and turpentine o il

is  essentially a steam distillation  process, the turpentine o il comes 

over with steam while rosin remains back in the vessel wherefrom it  is
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removed while in molten form.
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Gum oleo-resin is first heated and diluted with turpentine o il  

(about 2 perc peht), filtered to remove wood chips allowed to settle  for 

some time to remove dirt etc. and fed into the d istillation  s t i l l .  The 

mixture is f ir s t  heated with close steam oiland then live steam passed 

through the mass. D istillation is  continued t i l l  practically a l l  the 

turpentine o il d is t ills  ever which is recovered from the florentine 

flask . Molten rosin is run directly into metal drums or into moulds 

for subsequent packing.

One tonne of gum oleo-resin yield about 700 kg of rosin and 100-200 

litre s  of turpentine o i l .

In India the corresponding yields of rosin and turpentine o il 

are about 725-750  kg and 250 to 375 litres  respectively.

Product Quality Assessments Rosin is  traded normally on the basis of 

colour, general appearance and softening point. Grading is established 

by reference to the o ffic ia l United States colour standards which range 

from X (the palest and most valuable), through WW-WG (common and desirable 

pale grades) to 3M (medicine) and to the darker KS grades. Besides 

this rosin is evaluated on acid number, saponification number, content of 

unsaponifiable matter, ash content and occasionally fatty acids and the 

tendency to crystallise .

In general, products from U.S.A. (P.e l l io t t i i  and P. ralustris) 

and Portugal (P, pinaster) set the standard against which material from 

other sources are judged.

Colour standards prescribed for various grades of Rosin in India are 

laid in IS: 553-1969 by the Indian Standards Institution.

Specification for 'sp irits of (gum) turpentine' have been published 

by British Standards Institution (3S.244 and 290:1962) and the American 

Society For Testing and Material (ASTM D-13-65) and others including
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Indian Standards Institution for Indian Turpentine o il (IS :533-1973) 

who recognise 2 grades.

Turpentine o il is also vised as a feed stock for conversion by 

chemical means into pine o i l ,  fragrance and flavour materials, pesticides 

and resin derivatives. Suitability for and uses is  determined by the 

chemical composition of turpentine o il  which varies from species to 

species.

Considering the basic importance of gum oleoresin products, some 

further details are givens

To understand the difference in chemical composition of turpentine 

o il from various countries, following data is given;

-  138 -

Content of ( % )

Country Alpha
Pinene

Beta
Pinene

3 Longifolene 
Carene

Other
Terpenes

65-75 20-30 - - 5

Prance 60 25-30 - - 5 -10

India 20-30 5-10 55-65 2-5 2-5

ÏÏSSH 75 - 15 - 10

Portugal SO 15-17 - - 3-5

Sweden 80 5 15 - -

Japan 85 10 5 - -

Alpha and beta pinene are the most valuable. However, in India,
3

utilisation  o f  ¿i-carene and longt-folene has been done so successfully 

that these are no longer considered of less importance.

List of products from turpentine constituents is too long to 

mention here. However, some of more important and common chemicals 

and products are also described here*

I



Uses of Turpentine Oil : Turpentine o il  is widely used in paint,

varnish and shoe-polish industries. It is also employed in pharmaceutical 

cerfumery for making synthetic camphor and pine o i l ,  insecticides, 

disinfectants and dénaturants. In India, chlorinated turpentine (60-80 

per cent chlorine) i3 claimed to be comparable to D T fH  in its  action.

Also use of turpentine o il from P, insularis has been recommended for 

extraction of quinine from cinchona with low alkaloids.

In pharmaceutical (turpentine o il is included in Indian Pharmacopoeia 

and I.P . Codex), the o il i 3 used for its  locally irritant and mild an ti- 

spetic properties. The o il acts as a stimulant expectorant and is useful 

in chronic bronchitis and in gangrene of lungs.

It is used as a carminative in flatulent colic and also in typhoid.

It i 3 also used to arrest minor haemorrhage in tooth socket and nose. 

Externally, o il of turpentine is  used as a rubefacient in the form of 

linements in rheumatic affections such as lumbago, arth iritis and 

neuralgia. As an enema the o il is considered useful in obstinate 

constipation, tympanitis and seatworm infestation. In the form of 

turpentine stupe, it is used as a counter irritant in deep seated 

inflammation particularly that of abdomen.

Synthetic Pine Oil : Pinenes along with longifolene and carenes are

hydroxylated and etherified to yiéld a mixture of terpineols and terpene 

ethers which are the main constituents 6f  r»tural pine oil(obtained by 

steam distillation  of pine weed). The synthetic product is straw coloured 

liquid with pleasantly mild and aromatic odour. It compares well with 

the natural product and its  uses. It can be used in paints and varnishes, 

lacquers, distempers, soaps and detergent, in perfumery and pharmaceuticals. 

Pine o il is also used in textiles, leather, insecticides paper and rubber 

industries (synthetic pine o il can be produced in good yield by homogenising
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the o i l  with sulphuric acid and acetone, refluxing the reaction 

products, separation o f acetone for re-use).

Turpentine o i l  as a source o f Fragrance & Flavour chemicals: The

terpenes, alpha and beta pinene, camphene, limonene, —5-carene and

longifolene have been subjected to a variety of reactions, yielding 

products like terpene alcohols, esters, ketones, aldehydes having diverse 

odours e .g . woody, camphoraceous, citrus, minty, grassy, earthy fruity 

and flora l finding extensive uses in fragrance, flavour, pharmaceutical 

and polymers which axe valuable ingredients in the manufacture of paint, 

varnish, adhesive and rubber goods.

Residue le ft  after fractionation of turpentine o il  commonly 

referred to as 'pitch ' ba3 been utilised in the manufacture of various 

grades of pine tars used in Rubber industry.

Rosin : Rosin constitutes main product from gum oleoxesin processing.

It is mainly used as a base in the manufacture of soaps and sizing of 

paper, rubber industry, in casein glues, as binder in roofing cements, in 

dry battery insulating composition, in soldering pastes and fluxes, in 

the manufacture of fireworks, match composition, shell explosives, 

insecticides and disinfectants and a h  . t of minor uses.

More recently Japanese scientists have discovered that one of 

the four 3tereo-ismers o f a diterpenoid (43, 10 4, dimethyl-1,2,3,4,5»10 

hexahydrcflourine-4 =1., 6-dicarboxylic acid) synthesised from pine rosin 

has 1300-1800 times the sweetness o f 3ucrose.
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Lemongxa.33 Oil

Annexuie XIT

The lemon grass o f  commerce i3 produced by d istilla tion  of 

overground oart of Cymbopogon flexuosus 3tapf (Hast Indian Oil produced 

in India) and Cymbopogon Citratus Stapf (Vest Indian o il  produced in 

other parts o f the world). Recently, another good source in Cymbopogon 

pendulus has been introduced in India and is being cultivated on large 

scale for good quality o i l .  A ll the three sources o f lemongrass o i l  have 

high c itra l content of above 75 per cent.

Lemongrass oil. is  extensively used for ionones -  both for perfumery 

as also for synthesis o f vitamin A. The o i l  i3 also used in low cost 

fragrance applications, as an ingredient in aerosols deodrants, floor 

polishes, house hold detergents and host of other domestic and industrial 

products. Current international trade is around 500 tonne3 of the o i l ,  

substantial quantities are, however, used is India for production of beta 

ionone for export. However, international trade oan consume more 

quantities i f  produced elsewhere.

India is the largest producer, averaging 500 to 1000 tonnes per 

annum. Cuatamala comes next with largest exports o f about 250 tonnes. 

China has put another comparable o i l  in Lit sea cubeba, exporting about 

80 tonnes of the o i l .  Other producers are Sri Lanka, Brazil, Argentina, 

Haiti, Indonesia, Thailand but production in these countries ranges from 

1 to 5 tonne3 each.

Lemongrass is a good s o il conservation plant and it  is expected 

to do well in Zanzibar, where agrc-elimatic conditions are favourable 

for its  growth. A brief description on its cultivation is , therefore, 

given hereunder:

Lemongrass requires a warm climate, regular ra in fa ll but not 

excessive. In India it  is grown in area receiving ra in fa ll of 250 cm



per annum. Although the plant is not exacting in -so il requirement, 

it  is  often grown on so ils , o f poor quality or areas sxisceCptible to 

s o i l  erosion. Water logging is injurious to the growth. Lenongrass is 

s o il  exhausting and responds well to fertilisers  especially nitrogenous.

Lenongrass can he raised both from seeds and rooted slips; former 

is sewn in the nursery or direct and rooted slips in the fields direct 

at the onset of monsoon. In the beginning, fie lds are kept weedfree, 

but does not need much attention once the plants pick up growth. First 

harvest can be taken at 6 to 8 weeks' interval. Every year, t i l l  next 

5 years are so, 4. to 6 harvests can be taken. About 60-80 kg of o i l  

can be produced per hectare per year from Cvmbooogon flexuosus while 

much higher yields have been obtained from Cymbopogon pendulus in India. 

The spent grass 25-30 tonnes per hectare can be used either as boiler 

fuel or for cardboard making on cottage industry scale.

Oil i3 produced by 3team d istilla tion  and the present d istilla tion  

equipment available in Zanzibar can very well be used for this product. 

O il can be packed in 205 litres  drums after freeing the o il  from moisture 

and sediments.

Product Quality Assessment and Stand?cd Specifications:

Lemongrass o i l  is primarily assessed on its  aldehyde content (as 

c it ra l)  and its  solubility  in 70 per cent alcohol, Most commercial o ils  

contain 75 to 90 per cent aldehyde content. Oils o f good solubility 

and good aroma are preferred for direct perfumery application. Other 

aspects of quality are appearance, cleanliness and physico-chemical 

characteristics.

International Standards Organisation (130), the British Standards 

Institution (3Sl) the Essential 0il3 Association o f America (EGA) and

L
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the Indian Standards Institution ( iS l)  have laid down standards on 

lenongrass o i l  o f both origins as:

"N

Standards Oil Tynes 5Decifled

ISO 3217: 1974 C. citratus Vest Indian lemongrass

BS 2999/3?: 1971 C. flexuosus -  3ast Indian leiaongrass

3S 2999/36: 1971 C. citratus. Vest Indian lemongrass

ZOA No. 7 G. citratus and C. flexuosus SDecified 
separately within one document

IS: 327 -  1961 
(revised)

C. flexuosus -  East Indian lemongrass.

L



Annexuie XV

Limi» Oil & Lime Juice

Limi» olla  & lime juice are obtained from the fruits o f G itrus 

aurantifolia  Swingle, known as 'Key' or 'Vest Indian' or 'Mexican' 

lime tree and o f C. la t ifo lia  Ian. known as 'Tahitian', 'Persian' or 

'Seedless Lime'. The former is by far the most important o f the two 

and is  grown wic’ -'ly in the tropics. Tahitian lime which is  somewhat 

larger fru it is mainly grown in sub-tropical areas, notably florid a , 

i t  is  the preferred fruit for the fresh fru it trade. The flavour 

character of the o i l  and the juice obtained from Tahitian lime is 

in ferior to those of ’Key' limes, hence smaller demand but significant.

Por reasons o f  economics, fru it is processed both for o i l  and 

ju ice . Several methods are employed for processing of the fru it .

Cold Pressed Oil: Cold pressed lime o il is comparatively a new

pr oduct and is produced by careful expression o f  the o il  from the 

peel, avoiding contact with the ju ice . Mexico produces about 50 tonnes 

o f this o i l  which is about 10 per cent of its  tota l lime o il  production. 

Some cold pressed o i l  is al3o produced from Tahitian fru it.

D istilled  Lime Oil: This o il  comprises of bulk o f world trade and is

prepared by d istilla tion  of the juice obtained by crushing the whole 

fru it , either d irectly  or after removal of the bulk of ju ice . Odour 

and flavour o f d istilled  o i l  i3 markedly different from that o f the cold 

pressed o i l  as a consequence of its  contact with the acidic ju ice and heat 

treatment. Relatively small quantity of d istilled  o il  i3 produced from 

Tahitian lime

Lime Juice: It is the clear acid juice of the fru it obtained a3 a

co-product of either the cold pressed o il  or d istilled  o i l .  formerly, 

lime ju ice, obtained directly from the process teemed as 'single strength
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ju ice was marketed. However, bulk o f the trade is now confined to four 

and six -fo ld  strength ju ice .

Production and Trade: The pattern o f supplies of both lime o il  and juice

has changed markedly in the recent past, new sources of production and 

supply have emerged.

Lime Oil: Total world production o f a l l  types o f lime o il  is about 1000

tonnes; about 900 tonnes enters international trade. Cold pressed o il  

amounts to a maximum of 100 tonnes only. The United States of America 

is  the major consumer followed at a distance by United Kingdom.

Mexico is the largest producer, producing about 500 tonnes based on 

'Key' lime bulk of which i 3 d istilled  o i l .  Vest Indian Islands have been 

regular producer of this o i l ,  exports have been in the range o f 210 to 230 

tonnes; Haiti accounts for 45 per cent o f this. Other producers being 

Jamaica, Cuba, Trinidad, Tobago, the Dominican Republic, the Bahma3 , and 

a few other islands. Peru i 3 a recent entrant into this trade exporting 

about 30 to 40 tonnes. Urazil produces both for home market and export. 

Zxports being of the order df about 40 tonnes. Cold pressed o i l  is mostly 

produced from Tahitian type lime.

Production in Vest Africa (^hana, Gambia and Ivory Coast) is around 

55 to 70 tonnes, Ivory Coast contributing about 4G tonnes. A few other 

countries i .e .  the U.5.A., Argentina, Swaziland, Tanzania, India and rhkistan 

have also produced s#t\ill quantities.

Lime o il  is assessed for its  odour and flavour primarily and also a 

few ptaysice-rchemical characteristics, iv.ali.ty o f Mexican o il  is considered 

the best. Cold pressed o il  has better, true to the fru it , odour and 

flavour character.

lime Juice: Leading exporting countries are Mexico, 3xazil, Ghana and

the U.3.*-». followed by Trinidad, Jamaica, the Windward Islands. Gambia and 

Tanzania. Only 3razil and the U.3.A. process 'Key' lime. Cingle strength



ju ice is hardly traded, only four to six  fold strength juice is preferred 

in the international trade. Mexico is the largest exporter.

Total world trade in Line juice ranged from 4,4-30,000 to 5|370,C00 

l it r e s . Ghana and Mexico being the leading most,United Kingdom was the 

largest importer of concentrated and single strength juice (3,100,000 

litre s  and 900,000 litres  respectively, average o f 1975- 1 °So) importing 

mainly from Ghana, U.3.A., Mexico, West Indian Islands, Gambia and Tanzania, 

Import being mainly of 'Key* lime ju ice . Other importing countries of 

significance are U.3.A., Canada and Australia.

Lime juice is assessed firs t  on its  flavour character, clear 

appearance, the c it r ic  acid content.

3y and large, existing production of lime o i l  in the world i3 adequate 

to meet the demand o f the industry. As far as lime ju ice is  concerned, 

there seems to be a situation o f over supply^prospects o f single strength 

ju ice are very poor.

Production <4 yield data: Normally one tonnes of lime fruit yields 4 to

8 kg of oil,mostly yields are lower than this.

In case of d istilled  lime o i l ,  o i l  is produced either by steam 

d istilla tion  of juice a3 s.uch or of the top and bottom 'layers ' after 

removing the middle layer which separates on long standing. Average yields 

are:

Fresh fruit -------------► C r u s h in g ---------► Haw juice ( 56O litre s )
(1000 kg) 4» d istilla tion  .

3kin & coarse (about 3 litres of oily
pulp waste 
about 440 kg



Production yield of both juice and lime o il  axe as under:

Skin & coarse 
pulp waste about*- 
440 kg

Packed juice 
about 285 litres

Fresh Fruit (1000 kg)

i
Crushing Raw Juice 

about 56O litres

Juice (5 fold) single strength
about 57 litre s . Juice

(about 280 litres )

Top and bottom pulp 
about 275 litres

i
Lime o i l  
about 2.4 litres

Standard Specifications & Quality Assessment

Cold Pressed O il: This type of o i l  is assessed mainly on its odour and 

flavour character besides physico-chemical characteristics. Essential 

Oils Association of U.S.A. has laid down a standard (EOA No .  88) for o i l  

from Key limes. British Standards Inst. (BS.2999/46:1972) has also laid 

down a standard for this type of o i l .  ISO and AilJOR Standards are 

also there.

D istilled  Lime Oils: The o il  is also assessed for odour, flavour and

physico chemical characteristics. Standard for Key lime o il  has been 

published by the EOA (EOA No. 78) and the British Standards Institution 

(3S. 2995/45: 1972).

Lime Juice: Lime juice is assessed on the basis o f flavour, appearance

(bright sparkling), c it r ic  acid content etc.
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Phtchouli Oil

Patchouli o 'l  i3 obtained from the dried leaves of mainly 

Pogostemon cablin 3enth (Fam. labiateae) . It i3 one of the most 

important essential o ils  used in the fragrance industry, aa such, mainly 

in high price products including to ilet soaps, perfumes^body lotions, 

pre & after shave lotions. Patchouli o il is unique and complex in nature

and has not been affected or replaced by any synthetic substitutes.

Current world demand is of the order of l i t t le  over 500 tonnes

per annum with increasing t r e n d  . Indonesia is the major supplier of

this o i l ,  production averaging about 450 tonnes per annum, practically 

a ll  of which is exported. Next to Indonesia, China produces about 50 to 

80 tonnes per annum which is exported to developed countries mostly and to 

Malaysia and Singapore for further resale, with about 10 -50  tonnes used 

locally .

Out of 500-525 tonnes of patchouli o il consumed in the world, U.3.A. 

alone consumes about 200 tonnes, other consuming countries are N.K., 

Prance, Federal Republic of Germany, Netherlands, Switzerland, India 

and Japan.

rhtchoull o il is Judged on its  odour, Indonesian o il was considered 

the best but it is now mixed with gurjpn balsam o il (to bring down price). 

Chinese oil is not considered as good as Indonesia o il but is considered 

free from adulterants and has of fairly  consistent general properties 

and quality.

Patchouli has been considered as a shade loving plant. As such 

there is scope for it3 cultivafcion in Zanzibar as an under crop of coconut 

and young clcve trees and orchards. A brief note on its cultivation 

i s ,  therefore, given hereunder:

L



л

- U9 -

Cultivation: Pogostemon caolin is indigenous to the Philippines.

It thrives heat in a moist tropical climate with a well distributed 

rain fall of 150 to 300 cm per annum, lesser than 3 months dry period 

and a temperature range of 24-30°C. -he plant can tolerate a wide 

variety of s o il, but is susceptible to nematode attack. Crop rotation 

is  essential with patchouli cultivation. rhtchouli does not tolerate 

water logging.

Patchouli is propagated by stem cuttings which are put in a 

nursery for looting. Young plants are set out into fields keeping 

spacing of 70 cm to 100 cm. Fields аде kept woodfree, tended well and 

fe r t ilise rs  applied i f  so il is not rich . Plants become ready for 

harvesting in above six  month's time. leaves are harvested before these 

become brown. Harvesting is done regularly, thereafter, at 3 to 4 months 

interval. This continues for about 3 years when plants are uprooted 

and some ether crop raised.

After harvesting, leaves are shade dried prior to d istilla tion . 

Fresh leaves are not d istilled . Leaves can also be dried by air drying 

in racks. An yield o f about 1500 kg of dry leaves can be harvested from 

one hectare, which in turn would give about 35-45 *4? o i l .

D istillation  of patchouli is best done by steam. One charge oay 

take 12 to 24 hours. Oil is separated, cleaned and packed.

Quality Assessment and Standard Specifications: Odour is the primary

ciiterian  for o i l  of patchouli, other factors being general appearance, 

cleanliness, and physico-chemical characteristics. Following stnadaxds

have been laid down by:
3 .0 .A. Ho. 23 
3S 2999/10, 1965 
ISO. 3757: 197a 3.

T
t \

4



A ll these standards are broadly same for physico-chemical 

characteristics. No distinction is ,  however, made on the basis of 

any geographical origin of patchouli o i l .

Hecently, gas chromatographic analysis technique has come 

into vogue for evaluating patchouli o i l .
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Vanilla

Annexture XVII

Van i l ia  beans of commerce are the cured fu lly  developed fru it pods 

of certain species of Vanilla such as:

1. Vanilla fragrans (Salisb) Ames. Syn. V_. planifolia Andrews, 

known as true vanilla grown in Malagassy and Comoro. Islands (for Bourbon 

^/anilia) and Indonesia (for Java vanilla).

2. Tahiti vanilla is  produced from V. tahetensis J.W. Moor, grown 

in mainly French Polynesia.

3. Vanillon3 (Gudeloupe or Antilles vanilla) is obtained from

V, pompona Scheide and is grown on small scale only in the former French 

Vest Indian Islands, notably Guadeloupe.

Vanilla is one of the most popular flavours. The odour o f Guadeloupe 

vanilla is flora l and is almost exclusively used for fragrance. Producing 

countries produce vanilla in the form of whole or cut beans, and processing 

is undertaken in the consumer countries» Following products are made out 

o f vanilla beans.

1. Vanilla powder usually incorporating sugar, food starch or gum acacia.

2. Vanila extract is the most common form of u tilisation  and is  an 

aqueous alcoholic solution.

3. Vanilla oleo—resin is solvent extracted product from which solvent 

has been removed.

4. Vanilla tincture possesses higher alcohol content mainly used 

in the pharmaceutical industry.

In the fragrance industry, vanilla is used in the form of Perfumery 

Tincture containing about 90 per cent alcohol and as an absolute.

Synthetic vanillin supplies over 95 pel cent of world requirement,

even though it  is camparable in odour with the true vanilla but is much



cheaper. Blend of natural vanilla and synthetic vanillin is also 

used in the industry.

Worlds 75 pel cent requirement of natural vanilla cooes from 

Indian Ocean Island especially Malagasay. Average world consumption of 

vanilla is around 2 ,000-3 ,000  tonnes valued at about US & 50-55 m illion. 

Production varies from year to  year due to weather conditions e .g . 

production in Malagassy fe l l  from 1300 tonnes in 1975 to about 380 

tonnes in 1978. The United States of America consumes about 50 cent 

o f  world production. Import of vanilla was as high as 1553 tonnes in 

1977 which f e l l  t l  343 tonnes in 1980 due to short supply. Other 

importing countries are Prance, F.E. Germany, Japan, U.X., Uuropean 

countries (Belgium, Denmark, Ita ly , Luxembourg and Netherlands), 

Switzerland, Saudi Arabia and Australia.

Demand for vanilla, inspite o f  competition from synthetic sources 

is  fa irly  stable; price range being t  60/kg ox so. All the major 

producing countries have plans to boost production. There is considerable 

gap between demand supply; more vanilla production is required.

Quality Assessment and Standard Specifications: The primary quality

criterian for vanilla beans is  the flavour character and strength. The 

former i3 assessed subjectively while an objective determination o f 

the vanillin content and oleo-resin extractive content is done for the 

la tter . 3esides these, other factors like moisture content, the 

general appearance and absence of mould and ir.3ect damage are also 

considered.

For reta il sale, size and appearance of beans are most important 

factors (Top grade bean3 are unsplit, long, supple with a uniform dark 

colour, and an oily  unblemished surface). Size of the bean ranges from 

26 cm for top grade to a minimum of 12 cm in the lowest grade, of
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whole and sp lit beans. The moisture content o f top grade bean is 

usually 30 to 40 per cent while the lowest grades and cuts contain as 

l i t t l e  as 10 per cent.

On the other hand, general appearance is of less importance for 

the manufacture o f vanilla extract, oleo-re3in and s imilar product; flavour 

character and strength, yield o f extractive are more important factors.

In collaboration with the British Standards Association, the 

Association Francais de. Normalisation and other bodies, the International 

Standards Organisation has drawn up a specification "Vanilla -  Vocabulary* 

(ISO 3495* 1976) which applies to "True Vanilla" and "Tahiti Vanilla".

An identical British Standard (BS 5432: 1976) has also been laid down.

The United States of America has specifications for vanilla products 

Intended for flavouring purposes while France has regulations governing 

labelling purposes.

Special considerations for vanilla production: Under suitable

agro-climatic conditions vanilla growing is very remunerative crop giving 

a gross return of US 2,500 to 4*000 per hectare per year. However, i t  

is  specialised crop, labour intensive and need specialisod attention, 

especially in pollination, harvesting and curing; the latter being a 

long drawn process; for drying the beans after 'sweating' dryers would 

be necessary as weather under which vanilla grows best is not conducive 

to proper drying in 3hort periods.



Vetiver Oil

Annexure x v i l l

Oil of vetiver is  produced, from the roots o f Vetiveria&izar-oides 

(Linn.) Hash. ?am. Gramineae and is  one of those important natural 

essential o ils  which is not affected by synthetic substitutes. The o il  

is  primarily used in fragrance industry, small quantities are also used 

in cosmetics. Total world demand o f finished products employing this 

o i l  is on the increase.

Current total exports are estimated to be over 250 tonnes per 

annum. U.3.A. and France being the main markets o f the total global 

export, Haiti and Indonesia contribute some 40 per cent each, the balance 

contributed by the Reunion Islands and China.

While odour plays an important ro le , tota l alcohols and to an 

enttent ester content are equally important. Oil from Reunion commonly 

known as 'Rourbon Vetiver O il' has always been regarded as" the best 

in the industry. As a matter o f fa ct, odour characteristic is  different 

in o i l  from different regions. It i3 , therefore, important to evaluate 

the existing genetic sources o f the country prior to large scale production.

Vetiver can play a useful part in the so il conservation programme 

provided it  is done systematically and sc ien tifica lly . Crop age is normally 

18 months for harvesting schedule and planning has to be done accordingly.

A brie f description o f cultivation methods is given hereunder:

Cultivation: Vetiver is native to India and Southern Asia and grows well

in the tropics and sub-tropics. Although it  grows on almost a l l  types of 

s o ils ,  rich and fa ir ly  well-drained 3andy loam is considered the best. 

Annual rainfall o f 100 to 200 cm is considered good with a temperature 

range o f 20°C to 43°C.
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7e%iver is  propagated by small root fragments obtained from older 

plants at harvest time. The root fragments or slips are planted at 20 cm 

to 100 cm apart. Vetiver should not be planted in shade. ?ield3 are 

needed to be kept clean with occasional hoeing and weeding. Weeding 

prior to harvesting is considered essential.

7etiver is  s o il  exhausting and besides application o f fe r t ilis e rs , 

crop rotation is considered beneficia l.

Optimum growth period is 15 to 24 months. Over ground portion is 

cut prior to root digging. Roots are washed to remove adhering s o il 

and d irt; shade dried prior to d istilla tion . Oil content o f about 2 

per cent is obtained, and an average yield of about 20 kg o il  per hectare.

d istilla tion  of vetiver roots is not an easy and simple a ffa ir .

Oil comes out over a long period of d istilla tion , separation of o i l  water 

mixture is d ifficu lt  and condensate is  run at 50 to 60°C to fa cilita te  

separation using 2 to 3 florentine receivers. Longer d istilla tion  y ield  

good quality o il  and a duration o f 16 to 24 hours is  considered necessary. 

Product Quality and Standard Specifications: 7etivex o i l  which is  used

d irectly  in fragrance industry is judged by its  odour. Other aspects of 

standards are appearance, cleanliness and physico chemical characteristics. 

Where the o il  is used for the isolation o f vetiverol or to prepare 

vetiveryl acetate then besides odour, vetiverol content is of equal 

importance.

Standards for  physical and chemical chateristics o f vetiver o il  

have been laid down by the Sssencial o ils  Assocn. o f America (SQA No. 24) 

and the British Standards Institution (3S. 2999/L3 : 19o5). 3oth 

the standards are nearly same.

In India there are 2 standards one for North (Wild growth) and
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second for South India (cultivated). Besides other differences 

major difference is in the optical rotation (IS: 1177-1969).

Prospects for vetiver o i l  in Zanzibar

Yetiver grows wild in Zanzibar and Pemba and it  is important, 

as a fir s t  step to evaluate its quality with respect to both o il  content 

and quality; i f  possible from different agro-climatic regions with 

an idea to select material for cultivation as and when required for 

large scale cultivation.
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Methods o f Producing Starch from various raw materials:

Starch from maize: Shelled maize grains are screened to remove large 

and small pieces of cob, chaff, sand and other extraneous matter. Pust 

and light chaff are removed by steeping in sulphur deoxide water at about 

50°C for 50 to 55 hours for optimum milling and separation of corn 

components. Soft grain so obtained is  coaxs*)y ground to separate germ 

which yield maize o i l .  After the separation o f maize germ and fine 

grinding the 3tarch milk so obtained is processed to remove coarse and 

fine fibre by screening. Finally, defibered mixture o f starch and protein 

is  separated in centrifugal starch separation machines taking advantage 

o f  difference o f gravity o f starch and gluton.

Starch from Tubers and Roots: Freshly dug root and tubers are washed

and peeled in rotating wa3her3 and ground in raspers. The resulting 

starch milk is passed ever vibrating screen to remove fine fibres, 

thereafter sieving operation is carried out thrice with different sieves 

and sulphur dioxide is  added to improve colour and to prevent action 

of bacteria and mould. After final screening, starch is thickened and 

centrifuged, washed and dried in flash dryer.

Annexure XX
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Equipment for otarch Manufacture:

An idea about the l is t  o f equipment needed for the manufacture of 

starch from tubers of Tacca is given below:

1. Continuous Tumbler washer capacity 300 kg/hour.

2. Sand drum (continuous type) to remove skin, with 1 HP.
3 Phase motor, capacity 300 kg/hour.

3. Hoot cu tter /s licer , I.H .P., 3 Phase. Capacity 300 kg/hour.

4. Hasper working on principle of Triple Holl M ills with one 
roller having projections (3 phases) Finger from the slicer 
fed directly to rasper, 3 HP. 3 phase.

3. Jet Homogeniser to homogenise the product from rasper and to
fa c ilita te  separation o f Milk and fabrous matter, 2 HP., 3 phase.

6. 1000 litr e  stainless steel tank, with bottom discharge valve 
and a tapping for water separation.

7. Vibrating sieve 12", £ HP., mesh 3ize 150.

8. Stainless steel tank as in No. 6

9. Vibrator as in Ho. 7 hut sieve 250 mesh.

10. Stainless steel tank as in No. 6.

11. Vibrator, as in No. 8 but sieve 350 mesh.

12. Buchner having f i lte r  cloth of 500 mesh or centrifuge.

13» Cake drier (Trays -  40) 12 kw,O-120°C with thermostatically 
controlled, A ir, 2500 cfm, l/2  HP static pressure water.

14. Micropulveriser to pulverize the dry starch, 7»5 HP speed 500 r.pm

Individual components could be assembled in developing countries
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Annexure XXII

Classified. List o f  Indian Standards on natural and. Synthetic 
Perfumery Materials prepared by rCDC 18

1. Essential Oils

E :  327-1961 Oil o f  lemon¿rass (fast Indian Oil o f  lenon^rass) 
(revised)

E : 328-1957 Oil o f eucalyptus (revised)

IS: 329-1961 Oil o f Sandalwood (revised)

5  : 512-1961 Oil o f ciironella  (revised)

5  : 526-1963 Oil o f  palmaroSa (f irs t  revision)

E : 523-1973 Oil o f peppermint (f irs t  revision)

S : 533-1973 (Y£rs?i rivi§£od)LrFSr‘t ̂  ôil o f "^i^ntLne)

E : 5S7-1965 Oil o f ¿eranium (revised)

E : 761-1955 Oil o f ¿in^er

E : 1177.1969 Oil o f vetiver roots (cultivated and khus) 
(f irs t  revision)

E : 1615-19 Xi Oil o f  fiLmalayan Cedarwood (f ir s t  revision)

E : 3146-196 5 Oil o f celery seed

E : 3U7-1965 Oil o f d i l l

E ; 3398-1965 Oil o f  patchouli

E : 5757-1971 Pine o i l

fi- 661 7-1972 Oil o f  mandarin orangef cold pressed

E -6698- 1972 Oil o f clove

E £699-  1972 Cinnamon le a f o i l

E ; 9257-1979 Oil o f Eucalyptus citriodora

*Soc :PCDC 13(43  ̂ Is-'pat lea f o il
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+ o i l  o f  Mentha piperita 

+• u il c f  coriander 

+ Cil o f cardamon 

♦ Cil o f  ¿arlic 

+ Cil o f  davana

2 , -synthetic per fame ry Chemicals

B  : 553-1969 hosin (¡yam rosin) (firs t  revision)

• 1 799—1961 Gitral

H z  : 1800-196I Geraniol

Hi : 1001-1961 Citronellol

H i : 180^-1975 lor.cnes (f ir s t  revision)

H> : 3123—1965 Hyd roxy c i tr one I al

Hz : 3124-1975 Terpineo! (f irs t  revision)

E  : 3131-1965 Musk anbrette

2a : 3134-1965 Menthol

: 3145-1965 Musk xylol

* Craft standard finalized but : cf yet  under print 

-*■ -u.nj-.ct or. pronouns c f  './crk
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5 :  3150-1965 linalyi acetate

: 3223-1965 '/usk ketone

2 : 3241-1965 Osranyl acetate

2  : 325O-I965 Methyl ionone

2  : ЗЗ/+9-1965 P.esinoid benzoin, puns

I * : 3504- I 965 Thymol

I” ! 3554^1966 Oanphor

2  : 355S-1966 Benzyl acetate

2  : 3924-1966 -Benzyl alcohol

jb- : 3925-1966 lujenol

2  : 3926- 1966 Methyl cinr a.nate

Is ‘ З927-1966 is o - ’outyl phenyl acetate

Is : 3928-1966 5 tyralyl acetate

2  : 3929-1966 Amyl salicylate

2  : 4271 -1967 Coianarin

2  : 4272-1967 Vanillin

2 » : 42 73-1967 iso-bomyi acetate

2^4603- i960 Phenyl ethyl alcohol

2  : 5164-1969 iso-bomeal

2  : 5752-1973 Тяга yara

S  : 5 753-19X Any! cirz anic aldehyde

2  : 5 754-19 X Ph'-nyl acetic acid

2  : 5808- 1 9 X linalool

2  : 6 X C -I9 12 Benzopher.one

2  : 7695- I 975 ' .inalool, c; r.thet ic

ч  X 96- I 9 0 para-OreSvh methyl ether

2  : 7697-1975 Phenyl .ethyl methyl ether
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2 : 32o-1963 Methods o f sacplir.j arji test for natural 

or.d Synthetic perfumery mat- rials 

(under revision)

Ip : 326 (Part II)-19S0 Preliminary examination o f  perfumery 

materials and Samples

1 *: 326(?art IH)-19S0 f.elative density

3S: 326 (fart IV)--¡930 Determination of optical rotation

Ip : 326(Part 7II)-19Sc Determination o f  acid value

-P : 326vP?-ft VIII)-l gSO Determination 0 ester value, content 

o f  oster and combined alcohols

Ip : 326(Part IX)-1930 Determination o f  e3ter value after 

acetylation and free .alcohols

Ip : 326 (Fart X)-19C0 Determination o f residue on evaporation

Ip.: 326(Part XII)_1930 Determination o f  phenols

Ip : 2234—1963 Method for o lfrcto iy  assessment o f 

natural ard Synthetic perfumery materials

* Methods for organoleptic assessment of natural and synthetic 

perfumery mate-rials.

4. lornir.Glo ry

^ : ¿597-1972 Glossary of terms relatir.0 tc natural and 

Synthetic perfumery materials.



5 Classification o f 'Essential Qil-bearir.j .Aron»t ic

Hants .

Clas s i  t"ic at io r. o f  essential oil-bearing 

aromatic plants.

S :  677A-1972
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BRUSH ¿X.-tHUI-DS ON ~£-~:.TlAh ClIS

-Annejfu
re XXIIT

3 £999/20 : 1972 Oils o f Clove bud

33 2999/22 : 1972 Oil o f Clove stem

3 2999/21 : 1972 Oil o f Clove lea f

3 £999/54 : 1975 Oil o f Clove lea f (Indonesian)

3 £999/33 : 1971 Oil o f Coriander

3 £999/34 : 1971 Oil o f lavender (French)

3 £999/37/38 1971 Oil o f Butaeg; Hast Indian and

■test Indian*

3 £999/43 : 1971 Oil o f Sweet Orange

3 £999/39 : 1971 Oil o f  Peppermint

3 2999/56 : 1975 Denentholised Peppermint OH

3 2999/14 : 1965 Oil o f Spearmint

3: 2999/18 : 1972 Oil o f  Citrone11a _ Ceylon

Typ®.
3 2999/8 : 1972 Oil o f  Cittonella -  Java

-ype
3 2999/35/36 1971 Oil o f Lenon grass (dast Indian

and .¡est, Indian).

3 2999/23 : 1972 Pimento Fruit Oil

3 £999/29 1972 Pimento lea f Oil
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BO standards on

Essential Oils Prepare by BQ/TC 54

ISO/® 210-1961 Essential o ils  -  packing

BO/R 211-1961 Essential o ils  -  labelling and marking 

containers

ÜC 212-1973 Essential oils-sampling

3S0/R 278-1962 Standard layout for methods o f  analysis 

o f  essential o i ls .

BG/R 279-1962 Determination o f the density and relative 

density o f  essential o ils

£>0 220-1976 Essential oils_Detemanation o f refractive 

index

Bo 356-1977 Essential o ils  -  Preparation o f tost sample

BO/R 590-1967 Oil ofBrazilian sassafras

BO/R 592-1967 Determination o f the optical rotation 

o f  essential o ils

BO/R 709-1963 Determination o f  ester value and calculation 

o f ester content o f  essential oils

BO/R 7IO-I968 Gil o f Eucalyptus globulus

BO/R 855- I 960 Oil o f lemon, expressed Italy

BO/R 056-1968 Oil o f  peppermint, : ranсe ̂  Italy, united 

Kingdom and BA

B-G/R 875-1966 Determination o f solu bility  o f essential

o ils  in ethanol
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SC 104.1-1973 Essential o i ls -  Determination o f 

freezing point

S-O/F. ¡3.01-1970 essential o i ls -  Deo emir, at ion 0 f 

cineole content

SG/T. 1241-1971 losential oils-Sstination o f  r'ree alcohols 

content by determination ester value 

after acetylation.

SaC 12^-1973 losertia l oils _ Determination o f  the acid 

value

so 1271-197S 4sser.ti.al o i ls -  Determination o f carbonyl 

confounds Content-Free hydroxylamino 

method

so 1272-1973 Dssential oil3_ Determination p f phenols 

content

s c 1279-1973 Zsser.tial oils-Detenaination o f  carbonyl 

compounds concent -  Hyc roxylcmonium 

chlo-'ide method.

so/?. 1342-1971 Oil o f rosemary

so 3033-1975 Gil o f spearmint

SO 3043-1975 Cil of pimento harry

so 3044-1974 Cil 0: Eucalyptus citriodora

^ 0 X45-1974 Cil o f  bay

so 3053-1975 Cil o f  ^rapefr ,.iu (obtained by expression)

sc 305 -̂1976 Cil o f lwnr.dir abrialis
—7 *\ 3061-1979 Cil o f black pepper
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£ 0 3062-1974 Oil of Sandalwood (Eucarya spicata), 

Australia

ISO 3064-1977 Oil ofPecit8rain Faraguay

ISO 3065-1974 Oil of Australian Eucalyptus, 80 to 85 

per cent cineole content

ISO 3140-1976 Oil of sweet orange, obtained by expression

ISO 3141-1975 Oil of clove leaf

ISO 3142-1974 Oil of clove bud

s o 3143-1975 Oil of clove stan

ISO 3214-1974 Oil of litsaa cubeba

ISO 3215-1974 Oil of nutneg

ISO 3216-1974 Oil of nutmeg

ISO 3216-1974 Oil of cassia

S o 3217-1974 Oil of lemongiass (Oynbopogon citratus)

ISO 3210-1976 Essential oils- Principles of nomenclature

s o 3475-1975 Oil of aniseed

QBO 3515-1976 Oil of French lavender

ISO 3517-1975 Oil of nerol

ISO 3518-1979 Oil of sandalwood(Santalua «lb»» Linnaeus)

ISO 3519-1976 Oil of lias, obtained by distillation

ISO 3523-1976 Oil of cananga

ISO 3524-1977 Oil of cinnamon leaf

ISO 3525-1979 Oil of asyils

ISO 3526-1976 CHI of Spanish Sage
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$ 0 3527-1975 O H  of parsley fruit

s o 3528-1977 Oil of mandarin, Italy

ISO 3756-1976 Oil of cubeb

ISC 3757-1976 Oil of patchouli

s o 3760-1979 Oil of celery- seed

ISO 3761—1976 Oil of rosewood, Brazil

s o 3793-1976 Essential oils—Estimation of primary and 

seoondary free alcohols consent by- 

acetylation in pyridine

s o 3794-1976 Essential oils- (containing tertiary alcohols )- 

Estimation of free alcohols content by 

determination of ester Talus after acetylation

s o 3809-1976 Oil of lies (obtained by expression of the 

whole fruit)

s o 3812-1976 Essential oils of geranium and rose. 

Betermination of ester valuw after hot 

foraylation

ISO 3848-1976 Oil of Java citronslla

s o 4096-1976 Essmtial oils (containing tertiary alcohols) 

Evaluation of free alcohols content by 

determination of ester value after cold 

fomylation.

s o 4715-1976 Essential oils. Quantitative evaluation of 

residue on evaporation

s o 4731-1978 O H  of geranium

s o 5991-1979 Essential dls. Determination of residue from

distillation under reduced pressure.’
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! .я .я р г .Ь !  Л Description О.К.Д. 1̂ ( 20° } ^ ( 2 q ° ) DA2a°) Others
itLL^f

1 . Aiiia с Colourless or pale ye L Low 
liquid , odour o f  crushed 
fru it, taste, sweet, and 
aromatic, crystal ises on 
cooling.

- 2°to+1° 1.553
1.560

to 1 :3 in 
90$

0.948 to 
0.992

li’QCzii-ii lo int not below
15°

о Caraway Colourless or pile yellow 
liqu id , odour character­
is t ic .

+ к  to
♦  VjO

1.485
1.492

to 1 :7 in
i'0%

0.902 to 
0.912

Ketone Content, calculated
as carvone j  53.0 to 63.0$
0 У Ю

3 - Cardamom Colourless or pale yellow 
liquid odour pungent and 
aiomatic

+ 2q° to
+  44°

1 .461 
1.467

to 1 :6 in 
70$

0.917 to 
0.940

Ester value 90 to 156

4. Cinnamon Yellow Liquid becoming 
radish brown with a^e, 
odour char,j C u cr is t ic

0°  toо О
mm t~*

1.573
1.600

to 1 :3 in
70$

1.000 to 
1.040

Aldehyde content £©.0$ to 
80.0$ calculat' d as cinnama­
ldéhyde,

i

3 . Clove Colourless or pale yei ow 
liquid , odour md taste 
o f  that clove.

0° to 
-1 .5 °

1.528
1.537

to 1 ¿2 in
70$

1.041 to 
1.054

Alkali irCsoluble matter 
1.0  to 1.5  in Ю ml, o f  , 
o i l  in 5$ К0Н,

6. Coriander Colourless o f  pale yellow 
liqu id , odour and taste 
thos c  o f  Cu rial id or.

+8°  to 
+12°

1.462
1.47-

to 1 :3 in
t o $

0.863 to 

0.870
>
Э
Э
(X>
X

Annexure 
XXV



7, D ill

8. Eucalyptus

9. lemon (Peel o i l  
by expression)

1Q, Demon -
(Terpene]ess)

11, Nutmeg
i )  Eust-Iridian

i i )  West Indian

Colourless or pale yellow + r/0o to 
liquid, odour characteri- ♦ 80° 
Stic o 1 ciushod fruit

Colourless or pale yellow 0°^ 
liquid , odour aruo>atic + 10
and camphortceous, t is te , 
pungent and comphoraceous , 
followed by a sens a tier, o f
cold.

Pale ye 1 low or greenish + 51/ 1 to 
yeliow liqu id , odour, + 65°
reminiscent o f  lemon.

Colourless or pale yellow -  5° to 
liqu id , odour, and taste o f  + 2 
L̂ mon.

Colourless t pale yellow + 10° to
or pale oreen l i juidj + 25
odour, tint o f  nutmeg

-  do -  + 2rt°to
+ 45°



1.481 to 1 :1 in  90$ O.895 to
1.492 1 :10 in00$ 0.910

1.458 to 
1.450

1 :5 in
50$ ( 1.e l alive 

density)

1.474 to 1 :12 in 0.850 to
1.456 90$ 0.056

1.475 to 1 :1 in 0.880 to
1.485 80$ 0.895

1.475 to 1 :3 in 0.885 to
I . 48O 90$ 0.915

1.472 to 1 :7 in 0.842 to
1.477 90$ 0.848

Carvonc contents • /^3.0
to 63.0)6 ('(AO*

Aldehydes and Phel andrene 
to be tested. Gineol con­
tent not less than 50$(W/W).

I.on-volatile matter 0.10
to 0.15 C. in 5.0 e. o f 
o i l ;  Aldehyde content: not 
less than 3. 5$ ( ’.i/vi) ca l­
culated as c itra l.

Aldehyde content: not less 
then 40$ ( Vl/vi) calculated 
;is c itra l.

evaporation residae: not 
more than Go rrt. in 2,0  
g o f o i l .



Orange Yellow lo yel owish 
hrown liquid : ocour, 
chii'ict ris t ic .

+ ytg to 
+ 99

1.472 to 
1.476

1 :7 in
9o;s

0.34?- to 
0 .348

Non vola tile  matter: ?0n£. 
to 100 irv-. from 2 . 08.
o f  o il

Oj. mi pe
(Terpeneless)

-  do - Note more 
than*60°

1.461 to 
1.473

1 :1 in
90/̂

0.855 to 
0.880

Aldehyde content: not less 
than 10?C (tf/W) calculated 
as d'-'canal.

i'ep; enniiit Co lourleua pule yellow or »  16*"* to 
ureenish yellow liquid, odour ^ o  
characteristic, t ie to, “ 
char ic te r ic t ic  fol lowed 
by a sensation o f  cold

1 . /¿G jw 
1.467

1 :4 in 0.900 to 
0.912
(Helative
density)

listers calculated as 
menthyl acetate 4,5 to 10 .0# 

n°t less than 44* 
(vi/y/) o f  free alcohols 
calculated as menthol; keton 
content 15.0 to 32.0% (W/W)
calculated oS menthone.

Spearmint Colour!car.,pale yellow 
or ^roenish-ye'! low 
liquid when recently 
d ie t ! i on , bccouvir.0 
d inker . uiil viscous on 
keeping odour o f  
spearmint.

-  45° to
-  60°

1 •434 to
1.491

1 :1 in
80#

0.917 to 
0.934

Carvone content : not le 3£ 
than 55.04 (3/d)

1
''J/O

N. U : 0K= Optic 11 Hotation; II. I . = Kefrn.ctiv<i index; t> = ^olubility
1

in ethanol;

D = ;-|e± hb per m ililitre .
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GENERAL QUALITY CONTROL SPECIFICATIONS OF SPICES

Test B lack  Pepper White  Pepper Nutmeg Macon Cinnamon Clove C in d e r •.-..eneo t a  rd^itiom
i

Non-volac i l e  
«cher E x t r a c t 6 -9 .5 7-10 *  25.0 *■ 20.0 0 . 5 - 4 . 5 4 -10 3-8 L - 6

1
i l  .5 1

1

Search
(c a rbo h y d ra tes ) 4 3 0 4  52 - ■ _______ — — _ _ _ _ _ (.40

j

T o ta l  Ash 4 -8 .0 0 .5 - 3 .5 2 -5 .0 2 -3 .0 2 -5 .0 5 - 8 .0 4 -7 .0 4-Ò.0 3 - 8 . 0  ;

Ac id  I n s o lu b le  
Ash 0 .2 - 1 .5 0 .1 - 0 .3 0 .1 - 0 .6 0 . 1 - 0 . 5 0 .4 - 2 . 0 0 . 1 - 0 . 6 0 .1  -2. ( 0 . l - O . -

it
0. 5 - 3 . 0  ;

V o U f i l e  O i l 2-3 JC- 1.0 4 .  7 - ° 4 -  3 - c sec Tab ic  
1.5

4:  l 5 *° . 12.0 - r .  3 .0 *4. 3.0

Water con ten t •10.0 3 -  12.0' >  8 .0 > -  8 .0 l  i . Û >  8 -0 > 1 0 . 0 8 .0 > 11.0

Crude F ib e r  ~ *11.0 - >  5 5-10 4-10
—

>  10.0 1 - 3. 0 25.0 v  3 0 .Qm

PHYSOCHEMICAL PROPERTIES OF THE SPICES ESSENTIAL OILS *

O i l S p e c i f i c  G r a v i t y S p e c i f i c  R o ta t io n  R e f r a c t i v e  Inde x S o l u b i l i t y  i n  
aq. E thano l

Assay

Clove bud 1.036-1 .060 - 1 ° 3 0 ’ to  0° 1 .52 7 -1 .5 3 7 1:2  v o ls 70* 35-927. pheno ls  by v o l .

Clove le a f 1 .038-1 .068 - 2 °  to  0° 1 .5 3 1 -1 .5 3 5 1:2  voLs 70* 84-88% pheno ls  by v o l .

Clove stem 1.048-1 .056 l L'3 0 '  toOJ L . 534-1 .533 L:2  v o ls 70% 38-95% pheno ls  by v o l .

Nutmeg E.L. 0 .8 80-0 .910 ♦8°to  *30° l . 474-1 . <*86 1 :4  v o ls 50* —

Nutmeg W . l . 0 .354-0 .880 .2 5 °  to  45° 1 .4 6 9 -1 .4 7 6 1 :4  v o ls 50%

Mace E . l . 0 .880-C .930 ♦2° to  30° 1 .4 7 4 -1 .4 8 8 i :4  v o ls 50* _ ---------------------------

Mace W . l . 0 .8 54-0 .880 ♦2° t o  *■ 45° 1 .4 6 9 -1 .4 8 0 1 :4  v o ls 50* —

Pimento le a f 1.040-1 .053 ♦0°30* to. - 2 ° 1 .5 3 1 -1 .5 3 6 1:2  v o ls 70% 30 -  917. pheno ls  by v o l .

Pimento b e r r y 1.021-1 .051 0°  t o  .  4° 1 .5 2 7 -1 .5 4 0 1:2  v o ls 70* *■£•65% pheno ls  by v o l .

Pepper b la ck 0 .8 6 4 -0 .8 8 4 - 1 °  t o  -2 3 ° 1 .4 7 9 -1 .4 8 9 L: 3 v o ls 957.

Ginger ro o t 0 .8 71-0 .882 - 2 8 °  to  - 4 5 ° 1 .488-1 .491 —

Cardamom seed 0 .9 17-0 .947 .  22° co 44° l . 4 63 -1 .466 1 :5  v o ls 70* —

Cinnamon le a f 1 .030-1 .060 - 2 °  to  . 1° 1 .5 2 9 -1 .5 4 0 1 :2  voLs 707. 307. pheno ls  by v o l .

Cinnamon bark i . 010-1 .030
,3  „0-2  co 0 1 .573-1 .591 1:3 v o ls  '707. 55-76% a ldehydes  c a le d

C ass ia - 1 .045-1 .063 , 0 ,0 - l  to  ♦ l 1 .6 0 2 -1 .6 1 4 T: 2 v o ls 707. 30 % a ld e h yde s  eaLcd.
cinnamon bark as c in n a m a ld c -

hvde

* a l l  o i l s  should Comply w i t h  the f o l l o w in g  s ta n d e r d s ; A r s e n ic :  3 ppm. , Heavy ^ e c a  ls : 4Qppm. and Lead: ICppm.
(Source :Per fum er and f a l v o u r i s t .  Voi l ,  Decembcr/January 197 7 )
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Important aspects o f analysis of essential o i ls : * •

?hy3iso-chemical Properties

• It is important to determine both the physical and chemical 

properties of the o i l .

Physical Properties: Physical properties o f an essential o i l  are:

1) Specific gravity at a specified  temperature

2) Optical rotation

3) Refractive index at a specified  temperature and

4 ) Solu bility  in dilute alcohol (o f  known strength) at a sp e c ific  

temperature.

Procedures for determining the above as a lso for chemical 

characteristics are well documented in standard books, and some 

pharmacopoeias such as B ritish Pharmacopoeia, and Standards published 

by some countries and associations e .g . India, U .3.A ., International 

Organisation for Standardisation (ISO). However, a b r ie f  mention is  

made on some important aspects o f  the analysis o f  essential o i l3 .

1. Specific Gravity — Specific gravity i3 an important characteristics 

o f  an essential o i l ,  it  is  normally les3 than 1 but sometimes more than 1 

such as in o ils  o f  cloves and pimento. Specific gravity is  normally 

taken at 1p C, sometime even at higher temperature. In general, it  can 

be taken at room temperature, applying correction factor to bring the 

value at 15°C or any other temperature specified  in a particular standard. 

Correction factor is generally indicated in the standard adooted; however, 

a general correction  factor is  also used i f  such factor for the essential 

o i l  under examination i3 not known. Correction factor per degree centigrade 

for  a number o f essential o ils  are given in standard books.
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For determining' specific gravity, specific gravity bottle of 

the size varying from 5 ml to 50 al may be used depending on the 3ize 

o f the sample of o i l .  For laboratory size samples pycnometers are 

o f great help which need o il even less than one gramme.

Calculating sp e c ific  gravity is  simple i . e .  weight o f o i l  divided 

by weight o f water for the same volume at a sp ec ific  temperature gives 

value of sp ecific  gravity.

2. Optical rotation — Most of the essential o ils  have property of 

rotating the plane o f  polarisation o f a beam of polarised light either to 

the right or to the l e f t ,  the extent of which is  determined by the use o f 

polarimeter under sodium lig h t. Determination is  done in a tube o f

100 mm length. For smaller quantities o f o i l ,  tubes of smaller length 

are used but the value is  always corrected to 100 mm length. Optical 

rotation  is mostly reported at 20°C, even though most o f the essential 

o i ls  do not change in optica l rotation  at d ifferent temperature except 

some o ils  e .g . o f citru3 species. Determination o f op tica l rotation 

is  done in a dark room.

The oil is termed dextro rotatory i f  rotation is on right 3ide 

and laevo rotatory i f  it is rotated on the left side.

3. R_efractive index*- Refractive index is another useful character o f  an 

essen tia l o i l .  For th is property, U3e o f refractomcter (Abbe’ 3 type) 

gives immediate r e s u l t  using only a drop or two o f the o i l .  The value 

is  determined normally at 20°C using mono-chromatic sodium ligh t. I f  

the refractive index 13 taken at temperature other than 20°0 or any 

specified  temperature, a correction factor may be used. Value of such 

correction factors are given fox many essential o i l3 . A general



correction  factor of 0,00045 per C° may be U3ed for new essential o i ls .

4 , Solubility  in Ethanol — Essential o ils  are soluble in d ilu te 

a lcohol o f various strengths. This is  an important cr ite r ia  and must 

be determined; various standards laid  down by d ifferen t countries specify 

not only the strength of the alcohol to be used for this test but also 

the volume of alcohol in ml to dissolve one ml o f the o i l .  Here also 

temperature plays its  role as so lu b ility  increases with increase in 

temperature. In general, o i l  rich  in oxygenated components are more 

soluble in d ilute alcohol than o i ls  rich  in terrenes.

Solubility  in alcohol is one o f the important tests to detect 

cases o f adulteration which is ,  however, not discussed further here.

so lu b ility  also indicates i f  the o i l  is  old resulting in polymerisation 

which decreases so lu b ility . Improper storage normally enhances 

polymerisation.

Solubility  test is simple to perform; a 10 ml graduated cylinder 

is  used. One ml o f o i l  is taken and small quantities c ' d ilu te alcohol 

o f requisite strength is  added b i l l  o i l  completely d isso lves. Observât;ors 

are also made i f  any insoluble portion o f the o i l  separates. However, 

observations are made t i l l  a l l  the 10 volumes o f alcohol are added 

noting down opalescense, cloudine33 e tc . with the subsequent addition 

o f a lcohol.

Other test3 — 3esides the above teats, some bther t°3ts may also be 

required e .g . congealing point, melt_ng point (in  case o f s o lid s ) , 

so lu b ility  in other solvents, evaporation residue, flash point, boiling  

range which are not frequently used and are not relevant to the essential 

o i ls  indicated for uso/work in thi3 "Project.
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Ihemical Properties: Main chemical characteristics to be determined

in the essential o il3  are as under:

1) Acid calue

2) Ester value

3) Ester value after acetylation

4 ) Caioonyl value 'or content)

5) Phenols

6) letermination o f content o f some important 

Constituents e .g .

i )  Cineol in Eucalyptus o ils

i i )  Ascaridole in ^nenopodium o i l

i i i )  Camphor in camphor rich, o ils

1. Acid value: Acid value or acid number is defined as number o f miligrams

o f potasium hydroxide req aired tc neutralise free acids present in cne gm

of the o i l .  Weighed quantity o f  the o i l  is dissolved in alcohol of 95

per cent strength; a lka li of 0.1.2!. strength is  used for taxation using

phenolphthalein as indicator, ^cid number is calculated as:

Acid number = 5 »-l (-'o. o f ml. o f C.il! MaCl)

Reagents needed: C.lh iaOH
PhenolCphthaiein, R ectified  Spirit

2. Ester values Ester •'/alue or ester number is defined as number of m illigram  

of potass run hydroxide to saponify esters present in one gramme of the 

o i l .  It is also customary to report ester content by calculating the 

esters as single c3ter of an alcohol.

The weighed quantity of the o i l  is f ir s t  neutralised with dilure 

a lk a li the free acids present, and then refluxed with known valume of 

j . 51! a lcoholic potash for a op -cified  rime, normally one hour but more

alkali is titrated back vith O.yu hydrochloricfor certain enters cured
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acid using phenolrhthaiein as indicator. Ester number is calculated 

as :

3ster number = 28.05 x lumber of c .c .  of alkali consumed
for saponification.
weight of o i l  in grammes

Ester content of the o il  is calculated as:

Percentage of aster lumber of cc Molecular
of alkali X weight of the
used for ester
saponification

20 X weight of o i l  in grammes

It is necessary to consult the standards of a particular o il  

for using specific conditions and the molecular weight of the ester 

to determine both the ester number and the ester content.

3. Ester value after acetylation: Ester value after acetylation of

an essential o i l  indicates the content of alcohols present in free 

form as also in combined form. Procedure depends on the conversion 

of free alcohols to ester (as acetate) and saponification of the e3ters 

as done in the determination of Ester value.

(3y definition also, ester value after acetylation is the 

number of milligrams of potassium hydroxide required to saponify 

ester in one gram o f acetylated o i l ) .

It i3 important to follow exactly the conditions of acetylation 

i . e .  for 10 cc c f o i l ,  10 cc of acetic anhydride and 2 gm of fused 

sodium acetate and reflux for 1 hour, except in certain o ils  where 

refluxing may be required for more time. These are specified for 

various essential o ils  in Standards.

In case cf essential o ils  where e3tex number is  negligible, the 

content of free alcohols may be calculated as:

Percentage of alcohol in the o il  = am
20 (3-0.021 a)
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’•/here

a = number of ml. o f 0. ^  sodium hydroxide solution

required to saponify esters in the acetylated o il .

m = molecular weight of the alcohol

s = weight o f the acetylated o i l  in grammes used.

In case where the ester number o f the o il  under examination is

appreciable, the content of free alcohol can be calculated as:

Percentage of free alcohol da
= 561.04 -  0.42d-

n’here

d = aster number after acetylation -  ester number

From the above analysis, it  is also possible to calculate the

percentage of total alcohols i .e .  percentage of free alcohol plus the

alcohol present as ester form.

Percentage of _ ( am ), 42«Q4e
total alcohol (20 (3 — C.21a ) 100 (m — 42.04)

Where

e ss Ester content in per cent

4 . Estimation of Cabonyl Compounds: Some of the important essential o ils

are rich  in aldefydes and ketones and estimation o f their content becomes 

necessary e .g . lemongrass for c itra l, citronella and Eucalyptus citriodcra 

for citron ella l, mint o ils  for menthone, spearmint for carvone and so 

on. Most important methods of estimation are:

i)  Sodium bisulphite method

i i )  Sulphite method

i i i )  Hydroxylamine methods

i , i i )  Bisulphite method is based on the principle that carbonyl compound forms 

a water soluble aduct with a hot saturated colut ion of cod ran bisulphite,

A
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while the non carbonyl compounds remain unreacted by the use of a

cassie flask, the volume o f unreacted 0i i  is measured thereby content

o f carbonyl content (v/7) is estimated.

Neutral sodium sulphite method is also based on the above reaction

i .e .  carbonyl compounds make an aduct which is soluble in aqueous solution,

the untreated portion of the o i l  i3 measured by the use of a cassia

flask which gives content of carbonyl compounds (V /v).

i i i )  Hydroxylamine methods: While the above mentioned procedures give

content of carbonyl compounds by volume, estimation by hydroxylamine

methods give not only more accurate results but also give percentage

content by weight. This procedure is also o f advantage as smaller

quantities of o i l  are used (about 1 gm of o i l )  as against 10 ml of o il

used for bisulphite and sulphite methods (Tesides, reaction time is

shorter, non-carbonyl water soluble cooponadts do not react and are,

therefore, not taken into calculations or as apparent aldehyde or ketone

content). On the other hand, the main disadvantage is that a mixture of

aldehydes and or ketones are calculated in terms of a single components;

Carbonyl compounds of lower molecular weight, present as a natural

component or by adulteration indicate results on higher level than actual.

In the reaction, free hydrochloride acid is liberated which is

either titrated against 0.5*1 sodium hydroxide or free acids liberated is

reacted with excess alkali and the unused alkali titrated against

standard hydrochloride acid.

Percentage of carbonyl compound i3 calculated as:

Percentage o f carbonyl = am______
compound 2 »0S

j
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Taere:

a =* Humber of c .c .  of 0.5 II sodium 

hydroxide used

m = Molecular weight of the compound

3 = weight of o i l  in grams

In this procedure, determination of end point of titration  has 

to be observed carefully; it  is important to titrate both the blank 

and actual to the same end point.

5. Estimation of Phenol3j Phenol react with alkali and form water soluble 

phenolates. However, other water soluble components and acids w ill al3o 

add on to the results o f phenol percentage. In spite of this, the 

method is widely used. This method also permits study o f non phenolic 

compounds i f  such examination becomes necessary.

For estimation o f phenols, cassia fla3k with graduated neck 

in O.lcc division is U3ed. Alkali, 3 per cent sodium hydroxide or 

5 per cent pota33ium hydroxide is U3ed taking 10 cc o f o i l  measured, 

by pipette. Unreacted portion of the o il  cooes on top and is brought 

to the neck of flask. Unreacted o i l  is measured; deducting it  from 

10 cc (o i l  used) gives the percentage (after multiplying by 10) of 

phenols.

6. Estimation of Cineole; Freezing point of the o i l  containing cineole 

is an indication of its  content of cineole. Content of cineole is 

noted from the table giving freezing point with the corresponding 

content of cineole.

Alternatively, melting point of O-cresol-cineole aduct gives 

fiarly  accurate idea of cineole content. Another reliable method is 

forming solid aduct of cineole with phosphoric acid, removing the

k



aduct and liberating cineol by using warm water. This is done in 

cassia flask where cineole is brought up to the graduated neck, reading 

the actual volume o f cineole liberated.

Sstillation of Ethyl Alcohol content in Tinctures

Determination of the content o f ethanol in tinctures is important. 

Basic principle is to separate the ethanol and determine the specific  

gravity and refracture index of the separated ethanol and water which 

gives fa irly  accurate idea of its  content. The volatile  substance i .e .  

essential o ils  are separated using a solvent like heptane or petroleum 

ether, ethanol being more soluble in aqueous phase, saturated solution 

o f salt used in this case.

Alternatively, ethanol can be estimated using Gas Liquid chromatogram.

j
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Annexure XXVIII

CONDENSOR FOR CAMPHOR R IC H  O IL  
(copper or G.I.sheet)

steam-oi1-vapours V

24'

i



Lower 
layer 4

Separate
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Annexere - XX17

FLOW SHEET QlAGRAM; EUGEKOL FBOM GLOVE. 1£AF OIL

Clove Oil 2^kg.

Add about 125 litre s  o f 3 %  alkali 
t i l l  alkaline

Allow to stand Upper layer
l

Nan eagenol Oil 
portion

* Wash with
Benzene. (Twice ) Remove benzene layer for re-use 

10. litre each

1

Clear aq. alkaline layer

Treat with hydrochloric acid t i l l  acidic 
(about 12 litre s)

l
Stirr and allow to settle*

i
Remove Eugenol (crude)

|wash with water

Vacuum d istilla tio n  
OR

Wate r-d is t  illa tio n

Collect o i l  water mixture. Allow to 
se ttle , Eugenol lower layer. Remove? 
dehydrate and f i lt e r  ( i f  necessary).

Held 16-17kg. Pure product ( i f  Eugenol content o f  o il about 
90 percent) or about 15kg ( i f  eugenol content of o il 80 percent).
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An n ex ur e  XXX

L A B O R A T O R Y  D I S T I L L A T I O N  U N I T  
( c a p a c i t y  75 l i t r e s  . S t a i n l e s s  

s t e e l  o r  c o p p e r  )

?

I «■

y
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Annexure XXXI
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L I N E  D I A G R A M  OF D I S T I L L A T I O N

OF 200 KG C A P A C I T Y  S U I T A B L E  F OR  S

(capacity about 1400 litres  )

UNI T

TEAM

Gasket

Vapour outle

Di s t i l la t ion  
Tank made of 
5 mm Plate
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L I N E  D I A G R A M  OF D I S T I L L A T I O N

U N I T  OF 300 KG S U I T A B L E

F O R  F I R E  WOOD SIZE 7’ x4'

Bottom made out of 
LOmirv ms sneet



L I N E D I A G R A M O F C O N D E N S E R

C o l d  Water
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Traditional Medicines and hole of a Traditional Medicine
rractxtior.er in Zanzibar and ?ern:::a-

Traditional medicines and T raditioral medicine practitioners  

are an integral paid o f the so c ia l and cultural Li fe  af -he p e c o l e .  

Concept o f trad ition al medicinal practitioner (Mjanga) refers to  

d ifferen t type o f p ractition ers- e .g .

i )  Herbalist (Munya, Migoda, Mukofi)

i i )  diviner and Healer (Milugusi -  Munya, Migoda).

i i i )  Jiviner (Mulagudi -  Mmya, ; Us oka),

iv) diviner, healer and sorcerer (Mukofi, :‘agaija matago)

v) dorcerer ( Munya metago -  Muhavi ) .

In actual practice i t  i s ? ho/ever, d ifa ic u lt  to di.: ferentiate  

s t r ic t ly  from one practitioner to another. One person may practice  

as h erbalist and diviner and also possess knowledge to practice  

s o r c e r e r y  . In the Community, people have knowledge o f who is  who 

among them and thus know when to refer one to whom. There are 

maganga who Inherit the knowledge and in turn pass on the Same to 

the next generation. Others, however, core Suddenly to be under 

"Possession" and under this state con divine the nature and cause o f  

the illn e ss  or problem and also s u r e s t  necessary course o f  action, 

in -he case o f natural d isease , the 'cganga* 1 can ever., at times 

s u r e s t  treatment in a h osp ita l.
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:ai cause

some forms of rental disturbances. health or"j

equine a ritua

body of sick person. Diviners who also practice medicine are in

application by witchcraft is  3 t i l l  a strong b e lie f . There 

is  consequently a socia lly  approved practice c f  using both

There i s ,  in general, no d efin ite  code o f practice and 

varies from one practitioner z o  another. Even prayers, advice 

of general cleanliness, serai value, play a part with some o f the 

¡ngangas, esp ecia lly  in catholic community.

It is a lso  believed that a good member o f illn e ss  come 

out c f  disturbances in socia l relationship . lack of respect 

(lik e  wearing short dresses) as well as not follow ing party 

instructions are considered causes of i l l  health . In n u tsh ell, 

changes developments in so c io -p o litic a l influence the trad ition al 

system of medicine.
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It is reported that as many as 71 different diseases 

ore treated and about 400 medicinal herbs are employed in traditional 

medicine.

Hho Expert had an occasion to v is it  4 different 

lo ca lities  in Zanzibar and Femba. Information obtained on some 

of the plants and their medicinal uses, as a res I t  o f discussion 

with local traditional medicine practitioners is Summarised here under. The

local names o f  txie plants ,are ^iven as

Botanical names are taken t? o a

Local Name Botanical
Name

Disease for 
which used

I lik i Elettaria
cardamom

Asthma

Kapok
(Msufi)

Ceiba
pentandr^

Asthma

Hahareta Sapindus Chronic
sapon^rift cou¿h

Macho ya t i -  Abrus Asthma
pi t ip i . grecato rix?j3

described by the practitioners, 

lo ca l lloras.

Method of Mministration

Root is  boiled with 
ubani and extract taken 

internally.

i )  Tender leaves ¿round

with s a lt , boiled ana taken 
relieves asthama in early 
sta¿es,

i i )  Roots o f coconut tree 
mixed with red ubani, 
boiled and taken.

G ood for advanced 
asthma.

Leaves boiled with 
water, decoction 
taken.

Leaves ¿round with 
water, filtered and 
extract taken.



Mlangaaia

Kbangi
wazimu

Kbono

Kchamvi

Mdimu 
U. me.

Hdimu nrwitu

Hhina

Mjafari

ííkanga jua

\
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Gassytha
fjljforizg

Ethul-in
conyzoides

Jatropha
curcas

Citru3
aurantifolia

*íild ¿rowing 
species o f  
Citru3,

lawsonia 
^nerm-is

arvthrina
tomentosa

Cassia spp.

stomach
troubles

Hernia,
Lumbago

Hoots boiled with 
leaves o f Abrus 
precatorius and 
decoction taken. 
Relieves swelling in 
stomach.

3oil roots with water 
t i l l  water becomes 
coloured. To drink 
decoction.

Hlharzia Hoots boiled with
ubani, decoction 
taken.

Eye diseases, Leaves boiled with water , 
conjuctivites decoction used to wash 

eyes • good for 
conductivities.

Acute Boil bark and decoction
stomachache taken internally.

'¿pilepSy Leaves ground with water
filtered , extract taken for 
fortnight.

Abdominal pain, Hoots boiled, with fresh 
djsentry milk o f cow and taken.

-  do -  Hoots grouud with water,
extract taken.

i) Child birth Hoots boiled with sa lt ,
decoction helps in delivery.

Leaves boiled in water, 
person having fits  is  bathed i  
in this decoction.

i i )  LpilepSy



M komananga

Mkannva

Mkwambe

Mlaza-laza

Mlangamia

Mnazi

Mpapai

Mpenda
pendapo

Punica king
~ran atuna worm

Appendi-  
c ite s .

Stomach
trouble

loots cut into 22 pieces• 21 
pieces boiled with red ubani 
and drunk. The 22nd piece 
cut into 3 pieces and burnt. 
ASh is Oround with roots of 
Solanum trepidens f rose 
water acded to this mixture 
which is applied on affected  
part of body for ring worm.

Roots boiled with few grains 
o f rice and decoction taken.

Roots boiled with leaves o f  
AbruS precatorius and 
decoction taken.

pyorrhoea Mix ad with bark of mango 
tree and used.

Cassia 
p ili  forms

Swelling in Tubers o f mlangamia boiled,
stomach. with roots o f mkwamba.

Decoction taken.

locos nuciitera. i)Gonorrhoea Roil the roots ¿.decoction 
taken.

ii)3 ilh a rz ia
and

i l i  ) Asthma

Roil roots with r xi ubani 
and deception taken.

Carica

Canthium
aaflsiJa *1p.ub

Gonorrhoea

i )  Child 
birth

Root decoction taken

Ro -.ts boiled with red 
ubani and decoction taken.

i i )  Skin diseases Berries ground with
and ringworm, coconut o i l .  Paste applied 

on skin.



Kpera

Mronje

№ hub ir  i

MS oo

Mt-ago

Mton¿a

Mu..nbuzi

psidiun
¿uaiava

i i i )  Ehlharzia Berries boiled with
ubani and decoction 
taken

iv) Dysentry leaves with fresh clove
leaves and ubani are 
boiled.
Decoction used.

¿ye infections Leaves boiled with red 
conjuctivities ubani and eyes exposed to

vapours .

Moringa
oleifera

Skin diseases Roots or bark Oround with 
coconut o i l .  Paste 
applied.

mwitu Aloe k irk ii Hydrocyl. Boil root with red ubani 
Decoction taken.

Saesalpinia
crista

i)Cataract Nut _,round with water.
Extract out in the eye§.

ii)DiaiThoea, Root decoction used
Stomachache

iii)Delayed labour Root pieces boiled with 
pains ubani and taken

(decoction.)

-  Epilepsy Leaves with leaves of
’mbuyu kuku' burnt, 
smoke inhaled,

Xylocarpu3 Eczema 3ark burnt and paste
benadirensjs made 'with coconut o il

for use on eczema.

-  Convulsion Grind leaves with water
fevers and apply on ■ whole body.



tir.uka mavì

Mvuno dunjs

Mwache

Muravi

fiienbe

Mweusha

utupa wa 
kibaazi

*/ani uvage

*ieni

_ L W  -

i)Ulcer Hoot decoction taken

i i )  Chronic wounds Paste o f root with, o il  
applied.

Eczema, ring
V/O

Child birth

-̂ r’.'thophv-  Eczema
H u m  ouineense

Marmifera i)  faws
indica

i i )  Pyorrhoea

OaStric
troubles

Tephrosja inpotency
voaelii

Headache

T ragia Spp, Asthma

Powdered ash with coconut 
o i l  applied on affected 
part o f skin.

Hoot boiled with Salt. 
Decoction taken ior ease 
in child birth .

Used with bark of Mtonga, 
aSh made into paste with 
coconut o i l  and applied.

3bil bark with s a lt ,  
inhale steam Tnpours,

Mixed with mlaza laza, 
sa lt  and water and taken.

Boil root with clove. 
Decoction taken.

Hoots boiled with chiL ies  
and decoction taken for 
5 days.

Decoction o f  leaves with 
sa lt  taken.

Roots boiled with 
Canthiun zanzabarjcum 
and ubanif Decoction taken 
thrice a day for 3 days.
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PROJECT PROPOSAL

PART A - BASIC DATA

COUNTRY 

PROJECT NUMBER 

PROJECT TITLE

SCHEDULED START

SCHEDUCLED COMPLETION

ORIGINAL AND DATE OF 
OFFICIAL REQUEST

GOVERNMENT COUNTERPART 
AGENCY

UNIDO CONTRIBUTION

GOVERNMENT CONTRIBUTION

CURRENCY REQUIRED 
FOR UNIDO INPUT 
CONVERTIBLE 
OTHER

UNIDO SUBSTANTIVE 
BACKSTOPPING SECTION

ZANZIBAR

Assistance to the Zanzibar Pharmaceutical 
and Essential Oil Industry :
Production of Essential oils from natural and 
introduced resources, evaluation of essential 
oil bearing material and products utilisation 
in Pharmaceutical, Frangrance and Flavour 
Industries both for indigenous use and export

1985

1987

Ministry of Health and Social Welfare, 
Zanzibar

US$ 179.400

Chemical Industries 3ranch 
Pharmaceutical Industries Unit

PROGRAMME COMPONENT CODE 32. l.D



PART II NARRATIVE

1. BACKGROUND AND JU3TIEICATIC2I

UNIDO, as a follow  up of the findings o f tha Mobile Unit under the 

auspices of UNIDO -  Roumania Centre (project RP/RAF/79/OO5) in their 

preliminary survey o f the natural resources o f the Islands, undertook 

an evaluation study o f the essential o ils  bearing plant material resources, 

both cultivated and natural under the Project URT/82/803. This study 

has indicated positive potential o f economic u tilisa tion  o f a number of 

essential o i l  bearing plants such as bye-products o f clove tree, essential 

o ils  of cardamom, cinnamon bark and le a f, camphor le a f, ginger and c h il l ie  

products, lemongrass and o ils  from plants that have promise o f cultivation  

such as d i l l  (anethi) coriander, aniseed, caraway, Mentha species,citronella  

e tc . Oils produced from some o f the available materials on p ilot scale 

were found to be o f acceptable quality.

The essential o ils  that could be produced now and in the near 

future would contribute a great deal towards the Pharmaceutical and 

Essential Oils Industry both indigenous as also for export.

The Government o f Zanzibar is  keen to implement the recommendations 

o f  the Expert based on his work in the Island under Project URT/82/803.

2. SPECIAL CQHSIDERATICNS

Zanzibar and Pemba, popularly kn̂ wn a3 'Spice Islands' and famous 

for its  cloves and clove 3tem o i l  have dnfortunately, lost much of its  

trade in these item3 due to combination o f various fa ctors. However, it  

ha3 now established a Pharmaceutical Industry with considerable help 

from UNIDO involving large investment both in men and rsaterial, Production 

o f essential o ils  for pharmaceuticals can help revive essential o i l  

industry in general and production o f high value low v&une items in 

particular which w ill boost the economy of the Islands. Help i3 needed
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only in the u tilisa tion  of its  resources a3 investment in d is t illa t io n  

fa c i l i t ie s  has already been made both in Zanzibar and Pemba.

3 . Q3JPCTI7PS

a) Development Objectives:

To strengthen the pharmaceutical and essential o i l  industry based 

on lo ca l and introduced materials and thereby give an overall boost to 

the essential o i l  industry for export which together not only save

foreign exchange but a lso earn the much needed foreign exchange.

b) Immediate Objective:

Results obtained Tinder Project UPT/82/803 in the laboratory and 

p ilo t 3cale production o f essential o ils  from lo ca l resources need to 

be translated into commercial prdduction o f the selected essential o ils  

for u tilis in g  in the indigenous pharmaceutical industry and for export; utili­

zation of even a part of the clove leaves available (from dead trees, 

broken branches and those which fa l l  down naturally) can contribute 

about US % 1.6 m illion to 2.0 m illion per annum.

4 . HICJRCT OUTPUT

During the f ir s t  part of the project -  6 months -  the Dxpert 

w ill  produce essential o ils  and prdducts from the plants already identified , 

assess their quality, economics o f production and u tilisa tion  in loca l 

industry. He w ill, with the help o f lo ca l personnels assess the overall 

av a ila b ility  of essential o i l  bearing plant materials for establishing 

a viable product ion unit.

During the second part of the mission -  6 months, portable 

d is t il la t io n  unit3 w ill be installed in 2 selected areas to in itia te  

production tr ia ls  of materials like clove lea f and Ylang Ylang. Clove

loa f o i l  w ill be further processed on large scale into value added



products^upgrading of o ils  by rectifica tion  w ill also be taken up.

5. mcjmn activities

-  Nomination of national project personnel

-  Identification , selection and fie ld in g  o f the international expert.

-  Production o f  essential o ils  on large scale both in the existing 

d istilla tion  units and in the portable units in selected areas.

-  Training lo ca l personnels to handle a l l  aspects of large 3cale 

production.

-  Work out economics of production, help in optimum u tilisa tion  o f 

production fa c i l i t ie s .

-  Submission o f report for the consideration o f the Government to 

take up regular production.

6. BTKJTS

-  UNIDO Inputs

-  Essential Oils/Phaxmaceutical expert 12 months, sp lit  mission 6 m/m.

-  Laboratory chemicals, apparatus, 

equipment.

-  D istilla tion  units 

(Portable and P ilot scale)

Government inputs:

-  National personnels. as required and counterpart to UNIDO Expert.

-  Laboratory space, o f f ic e , secretaria l, administrative and transport 

fa c i l it ie s .

7. EVALUATION PLANS

The final report of the Expert w ill be evaluated by the

Pharmaceutical industries Unit o f U1IID0.



3. Envisaged FoILow-up:

It is expected that after this Mission, the Government of Zanzibar 

will be in a position co take up industrial production, quality control, 

analysis and upgrading of the products where required.

PART III - PROJECT BUDGET

Budgetline 11-00 

1 l-o 1

41
42

Experts

Pharmaceutical Adviser add Essential Oil
Expert 2 x 6  m|m split mission .... US$ 107.400

Expendable equipment for Laboratory.... ÛSS 25.000

Non-expendable equipment 
(to be fabricated)
Portable Distillation Units for
Field Use (capacity:500 kg)
2 units ...................  US$ 25.000

Laboratory Scale Distillation
Units .... ...............  US$ 15.000

31-00 Training
2 fellowships for local personnel US$ 7.000

GRAND TOTAL: US$ 179.400




