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1. INTROZDUCTION

The United Nations Industrial Development Crganisation init.ated
an exploratory study of the medicinal and aromatic natural flora of
Tanzania through a mobile unit under %he auspices of the Joint TNIDC -
Roumania Centre with a view to identifying plernts for use in the Tharma=-
ceutical Industry. The preliminary study under the Project (RP/RAF/79/005)
indicated pessibility of utilization of a few aromatic and medicinal
plants occurring both in 3tate of nature and under cultivation., On the
Yasis of this preliminary data ard the desire of the Government concerned,
a project proposal was formulated %o undertake a further study of the
olants, especially, essential cil-beaxing for their utilisation in the
vharmaceuticals.

1.1 Objective of the Proiect

Main objectives of the project were as under:-
i) To assess the present facilities for the production of essential
0ils in Zanzibaxr from aromatic rlants already growing in the island;
and to evaluate the prospects of indigenous utilisation of these oils
in the production of pharmaceuticals both for local use as alszo for
export,

i1i} To mrepare a Technical Report including assessment of the possibility
of producing essential oilaz in Zanzibar ard their utilisation in the
pharmaceutical production,

1i1) To indicate suiiable technologies for use in local situatiom, the
equiment inputa, analytical methods and quality standards for the
eggential oils and means of ensuring the maintenance of quality.

iv) To recommend %raining requirement for personnel in ~rder %o nake
‘he industry viable and ensure its satisfactory operation.,

v) And, lastly, to submit a Draft Project Proposal for follow up acticn,



2 Conduct of the Mission

The project URT/82/803 was undertaken with effect from 5 Cctober
1983 in *he Phamaceutical Plant of the Ministry of Heaith, Government
of Zanzibar., DPrior to the arrival of the ZIxpert, a tentative programme
of work was chalked out by the concerned officials in Zanzibar, laying
stress on the role of and information on the use of lccal plants by the
Traditiomal Village Practitioners. (innexure I). However, at the
instance of the Zxpert, the programme was revised; besides the above to
an extent, which would yield further information on botn the essential
oil-bearing and medicinal plants, the emphasis was laid more on the
evaluation of their economic utilisation and eventually production of
items, first in the laboratcry and later on pilot scale. The products
so ob&ained would be analysed for their thysico—chemical characteristics
and content of active ingredient (s); and comparison made with the
established Standards/Pharmacopoial requirements.

It was also suggested that the Zxpert, while studying *the overall
avalilability and potential cf 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 affecting the main
objectives of the project.

2.1 The project was started on followingz lines :

2.1.1 3tudy of available literature and information on the flora of
Zar ibar and Pemba with 3pecial refnrence %o essential oil = bearing,
medicinal and related plants that could be useful., Discussions were
held with various specialists on the plants and their availability for
work in the laboratoxy.

2.1.2 Crgarisation of laboratory work in the pharmaceutical pman®t for

evaluation and study of the plants, a 3mall distillation unit of about




75 litres capaecity was designed to run on elecricity for distillation
of material in quantities sufficient for ehemical evaluation.

2.17.% Analysis of the essential oils for their physico-chemical
characteristics and estimation of active ingredients,

2.1.4 D scussions with local traditional medicine practitioners in
Zanzibar and Pemba to get information on varicas plants used in folk
medicine. Annexuras XXXIIT!

2.2 3Study of 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 cultivation., List of these plants
so prepared, along with local and botanical names and their uses i3 given
in Annexures IT and III.

While compiling the list as referred to above, plants considered
potential sources of covering insecticides, dentifrice, starch and fixed
0ils are given 3separately vide Annexure IV,

The 1list of plants, so prepardd, was discugsed further with the
officers of the Ministry of Agriculture, Forestry, Zanzioar State Trading
Corporation (ZSTC) besides the Plant Manager of the Pharmaceutical Plant,
Ministry of Health, in order to nmarrow down the choice of plants for work
during the short stay of the Expert,

2,3 3Settine up of Ilaboratory Facilities

The “hamaceutical Plant has a laboratory 2quipped with various items
of equipment, apparatus and chemicals. This laboratory, however, lacked
facilities for work om essential oll-bearing pdants and essential oils.

Crzanising the laboratory facilities *ook a great deal of time and
effort as various items of glass ware and chremizals ~:i to he arranged

from other organisations. A simple all-glass diat{llation apparatus was



assembled. However, for distillation of larger quantities of

muterial to get sufficient produce for analysis, a unit of 75-litre
capacity, made of galvanised irca sheet was designed and fabricated
locally in the Small Scale Industries Department. The unit was fitted
with false bottom, a 2 w heater and a detacnable condenser for ease

in operatiom, aAnnexure XIX.

Alsoyfor analysis of essential oils for the physico—chemical
properties only a few items of glagsware and chemicals could be arranged.
List cf apparatus, equipment and chemicals for regular laboratory work
on essential oil=btearing plants and their products is included in this
report, vide Annexure 7V,

2.4 =valuation of Issential Oil-bearing plants in the laboratory

O0f the essential oil-bearing plants, available in the area, work
was done cn the following plants, both on small scale in “he glass
distillation assembly (capacity 1000wml) and on pilot scale in the
metal distillation unit (capacity 75 litres), Local and established
uses of these plants and their products are summarised hereunder for
ready reference:

Plants Uses
1, Ocimum species
a) Ocimum btasilicum (?) Seemed to be new unworked species/variety.
Plant is ugsed as hair application, In
Tanzania leaf 13 uszed for bilharzia and

as snake bite remedy, In Brazil, plant
is uased as2iur>tic and diathoretic,

b) Ocimum americanum Jut of various chemical +t7ypes, camrhor
type could be useful in *he pharmaceuticals
in Zanzibar,

¢) 0. sauve Leaf used to perfume chewing *cbacco and
- snuff, Jmoke from burnirg plant is mosquito
repellant, 0il {3 used as a stomachic and
as an'aintioaraartil’

d) Ocimum basilcium Seemed rich in methyl cinnamate ’can have
Methyl cinnamate type) export potential).




2, Lippiz ssperiiolia

3, Pimenta officinalis
(A1l spice)

4. Cinnamomum zeylanicum

5« Zlettaria cardam
var. minuscula (True

Cardamom).

6. Cymbo citratus ‘
(Lemon grass - Wast Indian)

7. Myristica fragrans
(Nutmeg)

8, Coriandrum sativum

9, Vanilla planifolia

10, Vetiveria zizanioides
(vetiver)

11. Fucalyptus apecies
1) E. saligna

1i) %, zanzivarica

Plant has many medicinal uses in the

area. (0il of verbena ex. Lippia citriodora
is an established essential oil in the
industry).

0il used as carminative and flavouring
agent. Full grown unripe herries are
aromatic carminative but generally only
oil is used,

Bark oil is carminative and astringent.
Used as flavouring agent; occasionally
as an inhalation, also used a8 a spray.
0il has preservative properties,

Fruit has carminative properties; is often
given with purgatives and with other
aromatics, 0il {8 used as carminative and
flavouring agent,

Now mainly used as a starting matexrial for
Vitamin A and perfumery chemicals, is used
as perfume base for detergents.

It is ona of the most important essential
0ils used in industry in the world.

01l is carminative and flavouring agent.
It ias mildly rubefacient and has been used

in linimen*s ind hair lotions.

Pruit is aromatic and carminative, added to
purgative medicine to prevent griping.

0il is aromatic, stimulant and carminative.

It is flavouring agent and used in per ™ imery.
(Vanillin, the main constituent of van_ .la

is an ingredient of calcium gluconate tablets,
liquid paraffin emulsions and methyl
cellulose granules),

011 used as perfumery and flavouring agent.
Resin in the root used as abortifacient,
root ag aromatic %ea.

Contains some ocil. Composition need to
be studied further,

Mot studied so far, (In Zanzibar, many
species are reported to occur. For want of
proper authentication, more species wers not
studied).



12. Eugenia caryohyllus - S5tud ies were undertaken in details or
leaf oil only. The o0il has varied uses in
pharmaceutical, flavouring and perfumery
industry. Clove leaf oil is one of the most
important essential oils in the industry.

As the essential oil-bearing plants are harvested for distillation
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 officers of the Ministry of sgriculture, a
request was made in writing on 26 December 1983 indicating requirement of
various plant materials for work. (Annexure VI). Most of the items were
not supplied till March end 1984,

Results and findings of laboratory work ars summarised under
Laboratory Investigationms (Chapter 7).

3. Zanzibar and Pemba Islands : A brief descrintion

Zanzibar and Pemba Islands are situated off the coast of East Africa
in the Indian Ccean. They form a part of United Republic of Tanzania
{ previously known as Tanganyika) but having own administrative, financial
and ministerial set up. 2Zanzibar island is about 85 im long and 25 km broad
gsituated at a distance of 40 km from Tanzania mainlard. Pemba, 50 km from
Zanzibar is about 55 km long and 15 km broad with different terrain and
topography than Zanzibar. 3oth the islands are inhabited by about
500,000 people.

Zanzibar and Pemba receive an average of 150 &m and 200 cm of
rainfall per annum respectively which is just sufficient to support
their main crop, namely cloves, Zanzibar has 102 days of razin while
Pemba has 162 days of rain,

The seasons of the year are typical and clearly marked., The year
begins with warm winds from the North Xist and two months of dry but not

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




beginning of March the North Zast winds begin to die down {ollowed
by a short period of heat unrelieved by wind. This lasts %ill 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, Xipupwe, Mvua za Mbaazi, etc. Cool weather continues through-

out September and early October during which pericd South ““est Monsoon
begin to taper off and by November the Vuli or light rains arrive making
it a wet month. 3By middle of December, the North Zast wind starts
blowing again, the hot dry weather of Kaskazi brings the year to an end,

Bconomy of Zanzitar is primarily agriculture; cloves and to some
extent ::conut heing the major plantation cropa while the minor ones
being cashewnut, pineapple, chillies, citrus fruits, coffee, derris,
durian, mango, tobacco, avocado, sugarcane and cacca, Cassava, rice,
maize and gweet potatoes are the major food crops,

There are a number of essential oil-bearing plants (including
spices and condiments for the purposs of this Report) which are cultivated
as also occur in the state of nature.

The islands hold promise of introducing many other species of
economic importance which are discussed in the Report.

4. DProduction Facilities for Zssential Qils in Zanzibar & Femba

Distillation facilities and carpacity both in Zanzibar and Pemba
according to the Expert are far in excesa c¢f the availability of the
raw materials, i.e. essential oil-bearing crops. Distillation units
were 3det up In Zanzibar in 1930 while the same have been installed in
Pemba only recently in '982, 3Both the centres are established orimarily
for processing of clove 3tems ob*tained as a bye-nroduct of clove

production.



Distillation lentre at Zanzibar is under the Janzibar 3tatle
Trading Corporation for all its overations right from purchase of
clove 3tems to marketing the oil. The unit at Pemba is now undex
the Ministry of Industry and is being run as an independent company
r=gponsible for production and markelting policies. DDetails on these
units are as under:

4.1 Zanzibar 3tate Tradinz Corporation Distillation Centre, Janzibar

The distillation centre is located in Malindi, in Zanzibar town
unde» I537C. The distillation assembly built by John Dore & Zo. Londom,
comprises of 12 units, made of copper, housed in one hall in 2 parallel
assemblies of 6 each, with 6 tubular condensers, one each for iwo
uni%s. Zvery unit has its own florentine flask, made of aluminium,
The stills are properly lagged to conserve heat,

Zach mit “ake a charge of 750 kg dry clove stems. Distillation
unit is divided into two chambers. GStems are charged manually and
vacked tightly by stamping over with manual labour. Steam is injected
from the bottom through a steam co0il. It takes in all 18 houra to
complete one distillation, 2 hours are used for charging the stems,

Steam is generated in a boiler housed in an adjoining building
using coccocrmut husk and dry exhausted clove stems afier distillation
as fuel,

0il is removed at regular intervals of one hour from the
florentine receiver through the opening at the bottom {o0il being
neavier than waier) and stored in a settling tank fcr a week before
packing in the drums, 3ludee which settlea dcwn 3" the bot*tom of
tank is centrifuged in Sharpnel centrifuge to recover oil.

During the course of distillation, while bulk of oil which




3istills over settles as a heavy oil, a small intermediate phase
containing oil separates between upper water phase and lower oil
phase. This layer which is black in colour is removed separately,
0il recovered and mixed with the main oil to form complete oil.

» Distillation is carried out at a steam cressure of 5 to 10 IBI -
in the unit, while steam pressure in the boiler is maintained at about
80 PSI. Water coming out from the florentine receiver is fed back to
the distillation unit, i.e. cohobation is practised for recovery of
full oil.

Zxhausted stems after distillation are removed manually from the
unit through a side man=hole, dried in the open and used as fuel.
Yield of o0il per charge varies from 35 kg to 40 kg i.e. 0il

recovery 18 4.7 to 5.3 ver cent, Average o0il yield comes to 5 ver cent,

the Government Lahoratory before shipment. Zanzibar clove oil conforms
to the standards as laid down by British, American and International
Standards Organisation.

The units, when operating at full capacity are manned by 2

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

. and miscellaneous operationz. One charge is completed ir 2 shifts. The
gtaff is well versed in the distillation procedure producing oil of
standard quality.

Overall maximum capacity of the Z5TC distillation centre at Malindi
i8 900 kg of clove stems per day in 2 shifts. Undexr optimum condition
of working and with regular supply of clove stems, abkcut 2700 tons of
clove stems co.reaponding to 130 tonnea of o0il can be distilled per
annum, However, under normal conditions, it can easily distil about

2000 tonnes of clove 3tems producing about 100 tonnes of oil per annum.




DPregent Jituation = The units which were installed in 1930 underwent

major repairs recently and sracticilly no oil was préduced during the
last 3 years. The units were repaired by December 1982 but for want
of regular supply of clove stems in Zanzibar, they are working at a
fraction of their capacity. Also, stems which were earlier available
from Femba, the major producer of cloves, are now used there by the
distillation centre in Pemba. As a result, this centre is left with a
large surplus capacity.

4.2 Distillation Units at Demba {Chake Chake)

A new modern distillation centre has been set up in Zemba with
French equipment (Ila Tournaire Frere 3A) and know-how.Distillation
trials were made during Secrtember 1982; regular distillation was started
from December 1983 but was stopped again for want of raw material, i.e.
clove stems. The plant was formally inaugurated on 12 January 1964 by
Mr, J.K. NMyerere, President, United Republic of Tanzania.

Distillation units and all other contact parts are of stainless
steel. Ten unita of charge capaci<y of 700 kg of stems each (28 bags
of 25 kg each) are housed in a separate building in 2 parallel rows.
Zach unit has separate condenser, florentine receiver and oil storage
vessel of 40 kg capacity. Distillation unit is divided into 8 cempartments
by 7 perforated trays., Loading is done separately, a dummy distillatiom
unit shell is embedded on the floor, the inner shell having perforated
trays is packed with the stems, hoisted by 2 chain pulley block and
inserted n the distillation unit. Lid is closed and steam i3 injected
into the unit, Charging process is easy and *akes little time.

After half an hour of the steam inlet, diztillation starts and in
4 nouxrs the distillation i3 completed. The spent material is removed

along with the “rays by hoist and taken %o anocther roocm and discrarged.




then driad in a drizr, and fed into the boiler by a conveyer
©2.7. The en*tire operation is smooth and clean.

Distillation is done under a 3team pressure cf 35 251 in *he
4nit; steam pressuze in the boiler is kept at 150-130 PS1 (Boiler
supplied by M/s Dupex J.A.).

During the process of distillation, oll coi.znted in the
florentine receirer is removed at regular intervai2 and kert in
a drum of 40 kg cawacity. The exhausted distillate, whick forms
the upper phase in the receiver is stored in a separate %tank (one
tank per 5 uniis) where a periodical check is made %o ensure that
01l does not pass over with water. aAny cil which passes over
separates in this tank, and is removed,

C11 collected from each distillation unit is filtered through
a sieve into a tank of 1000 litre capacity., After a day or so this
0il is %reated under vacuwum (0.5 %o 0.8 bars) to remove moisture,
¥oigture=~free clear oil is pumped in%o a storage *znk of 3,000 litre
capacity., 0il is filled in%o 205-litre drums,weighed and sealec.

During the process of distillation, while bulk of the oil
gettles down in *the receiver, a smell intermediate phase, blzck in
colour, separates in between water and il layer., This is removed
and treated for oil recovery. The colour remains blick., IV is
mixed with the main oil to make 2 complete o0il (black colcured oil
cengtitutes only C.04 per cent of the stems).

0il recovery has teen found %o be 3,70 per cent (average) which

&

B

is higher than that ohtained in trhe I3TC distillery in Zanzibar.



Shenol aenient % (VAT)

Ottiral #oiation

be responsible for the colour.

o “he presence of iron, but to

the water phase {TPI Report).

Sulk oil

Pale Yellow

e phenol content (calculated as,Zugenol) comes %o S0 to N

ner oent, analysis of bulk oil and 'black' oil is as under:

3lack oil
(Ave=age of 4 analvsis)

3lack
1,050
1.535
84

0

313k coloured oil is *ermed as 'light' o0il even though its
der,sity is nearly the same as that of 'heavy oil' (bulk oil). During

the visit of *he Zxpert, oil was checzed for iron content which could

It was found that the colour is not due

44.5 per cent by GIC in the TPI laboratcry, London,

to the extent of 9.5 per cen%t in normal bulk oil.

the pigment of stems which comes over

during the later stages of distillation and is trapped by the oil ‘in

It i3 interesting to note that while phencl content in the black

0il was found to be 84 per cent in Pemba, the same was found to be only

Another majlox

constituent identified at TFI was caryophyllene (45.9%) Wwhich is vresent

While working at full capacity (22,500 kg of stems per day in
T ghifts) the distillary can distill annually 6750 tonnes of clove Stems
for 300 working days or 4,500 tonnes for 200 working days, corresoonding
to 0il production of about 350 tonnes and 225 tonnes respectivaly.
t will be obaserved that combined capacity of both I3IC unit
at Zanzibar and Pemba Cistillery comes %o about 3000 tonnes of stems
at optimum level and £50C tonnes at normal working of 200 days, A4s

ona kg of dry stems are normally ottained from 5 kg of dry cloves,



the availability of stems at the level of 6500 tornes per annum
would correspond to a mroduction of 32,5C0 tomnes of cleves wnich
according to the Zxpert seems an impossible figure %o achieve., Nermal
production of clove. in beth Zanzibar and Pemba comes to about 8000
tonnes or a maximum of 12,000 in years of bumper crop. This indicales
availadility of 1,600 to 2,500 tonnes of clove stems, if all 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 sccpe of using these units for production of athex
essential oils, w *th minor modification of florentine receivers to
separate oils lighter than water,

There are two labératories where socme work on evaluation ¢f

eszential o0ils can te done, These are descrived in Annexure VII and VIII.

S5« Availability of Essential Cil Bearing and lMedicinal Planta:

Zanzibar and Pemba of the United Republic of Tanzania zre popularly
known as "Spice Islands"., While a number of spice plants have been

introduced during “he past, only cloves (ex. Zugenia caryorthyllus (Smengl.)

3ullock et Harrison. syn. Z. caryovhyllata, Thunb. - Family Myrtaceae)

acquired any commercial significance both in terms of economy and wcrld
trade., Zanzibar chillies, which were well krown in the world trade, are
no longer an item of export now, Overall export earnings of the islands
are dependent almost entirely on clcves; which together with coccnut
account for about 90 per cent of the export earnings. Owing to decline
in the production of cloves in lanzibar in the recent past, Malagassy
has now acquired an important position in the clove and clove s*em oil
in the world trade,

in idea 2bcut the avallability of cloves and cther apice and
essential oilwbearing plants in Zanzibar is given hereunder:
5«1 Cloves

Clove 13 extenasively cultivated in coth Zanzibar and Pemba; 80




ver cent of total estimated area of 32,000 ha, under cloves is in
Temba., Cultivation in Zanzibar has declined primarily due to lisease,
weather damage and replacement of clove cultivation with other cash
crops, e.Z. coconut, citrus, durian and rhambatan,

Cultivation of clove is done both by the Government farms and
small farmers, the latier have more area and produce on the island of
Pemba where about 50 per cent of the farmers are dependent on
cloves only. Small farm holding average about one hectare. (3y a
Government regulation, felling of a live clove tree is prohibited in
Pemba which acts as deterrant to crops diversification and replacercent).
On the other hand, abcut 35 per cent area on Government lands in
revorted to be devoted to clove plantation.

Production = At the age of 4 to 5 years, clove trees start bearing
and yield a small crop; full bearing is, however, achieved at the age
of 20 years wnich -ontinues I27 another 50 years or so unless affected
by disease.

Prior to 1946, large estates provided the bulk of the crop which
was subsequently taken over by Government farms or distributed among small
farmers. Harvesting and production of cloves i3 a ~“2::2saffajir, done
entirely manually. In earlier times, about half of the farmers would
sell the standing crop to merchants wno would in turn arrange and engege
labour for this work. However, with the setting up of purchase centres
by the Z5TC in Pemba and Zanzibar, more and more farmers have sitarted
harvesting and production of cloves d¢m their cwn. 4t the present about
30 per cent cf the farmers sell their crop to the merchants for *he
production of cloves.

Preparation of the spice involves removal of stems and sun drying,
a labour intensive operation., In the days of large estates drying was

often carried out on 3pecially constructed concrete floors, -mall




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

surface, even the roads, for sun-drying of the crcp (using such
unhygenic conditions for drying have their own drawback, mimarily

the risk of microbiological contamination which could rose problems

of export %o western countries where health and cleanliness regulations
are becoming increasingly stringent).

Prefunctory grading is done by the farmer/mercient rrior to sale
to the I3TC purchacing centre. In the IZTC centire, the bags are opened
and inspected by a Government Official c¢f the Ministry of Agriculture.
A subjective and visual asgsessment of the cloves is made by the Produce
Section before agsigning the Grade (Specifications of Clove Grades are
given in Annoxuve-IX). 3ulk of the clove sroduce falls into Grade II,
the so—called "Zanzibar Standard Grade". After inspvection, cloves are
transyported to the ZSTC godown in Malindi, Zanzibar.

Zxport — ISTC handles the export trade. Cloves are xept in bags till
export orders are received, Bags are opened, subjectively selected and
mnixed to make 'Zanzibar Standard Grade'. Ministry of Agriculture,
Produce 3ection, issues the certificate for export., Cloves are packed
in punny or sisal bags of 50 kg net weight. Fumigation of cloves prior
to export is not undexrtaken. ZExport of cloves is by sea; large
quantities from Zanzibar port while small quantities from Dar es Salaam.

Consumpticn of cloves in the home country is negligible ; exports,
therefore, give a fairly good idea about mroduction. Average annual
export during “he quinquennium 1967-1971 was 10,114 tonnes (range 4,769
to 17,710 tonnes), 1972-1976 and 8,195 tonnes (range 3,665 to 11,758
tonnes), a2ad waa 5,552 tonnes during 1977-78 %o 1981-32 (range 467 to
9,606 tonnes). It will be seen that the average anmnual export (5 years)

has fallen frocm a nigh of 10,114 tonnes to a low of 5,552 tonnes



(practically by 50 per cent)., Peak productior of 19,000 tonnes was

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

vattern; the fluctuations are beyond comprehension. Tecline in

preduction has many reasons which is beyond tie purview of this Project.
?roduction potential in Pemba alone is 16,000 tonnes during bumper

years of harvest and 12,000 tonnes in other years,

5.2 Cardamom

The true cardamom, Zletteria cardaromum (linne) Maton (Family

Zingiberaceae) was introduced from India for intercropping in the clove
plantations. The programme was initiated by the Ministry of Agriculture
in 1977. Loth the Mysore and Malabar varieties are t2ing grown. 4n
area of aboit 80 ha has been established under nursery both in Zanzibar
and Pemba. Only Malabar variety is doinz well. Libout 100 ha area is
already under cultivation, and a large number of seedlings (200,000=
300,000) are reported to be distributed free. The main difficulty in
successful cultivation of cardamom is in drying of the crop which
coincides with the rainy season. An electiric dryer is proposed to be
installed and order ras been placed with the Federal Republic of Germany.
Pemba has a better potential for cardamom cultivation than Zanzibar,
There is no proposal at present for producing cardamom oil. However, it
is yet to be ascertained whether Zanzibar-Pemba cardamoms would yield a
good quality oile Cil content was, however, found %o be satisfactory
by the Expert.
5.3 Lime 01l

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

’reviously the f{ruits were aupplied to Z3TC.ni-n processed *hese into
‘ruit (lime) juice and distilled (juice) oil. Production of the oil

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




was exported but is now used in the home market.

Sale of fruits to 2STC has decreased lately as these fetch tetter
price when sold as fresh in the market. There is also difficulty in
exporting raw juice unless it is concentrated. This would need further
investzent which in the face of shortage of raw material (fruits) and
finances is not advisable unlesas caltivation is 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 varieties, camphor tree, cinnamon, eucalyptus
vlong vylong . pandanus etc. Efiforss a re also being made to develop
cultivation of true vanilla, nutmeg and pimento,

There is also posaibilities of producing products frem flowers which
could te a new area of R & D, Further details are also given elsewhere
in this Repert.

Begides the above, Zanzibar has potential of préducing products

like castor oil, neem (margosa) oil and various preducts.

Zgsential vil=-bearing, medicinal and other plants accurring in
Zanzibar and Pemba are given in Annexures II, III, IV,

An idea about the essential oils produced and consumed in the
world in flavour, fragrance and pharmaceutical indusiries is given in
Annexure X,

6. Aszesament of the Possibilities of Producing Essential 0Oils

Zanzibar and now Pemba Islands have adequate production/distillation
facilities by way of equipment which is presently being used only for
the distillation of clove stems for the oil., Combined capacity for
both Zanzibar and Femba, if operated realistically at fullcapacity,
would come to 5,500 fonnes of stems yield 2bout 325 *onnes of oil
per annum. achievement of this much production of clove oil LS

considered doubtful by ‘he Ixpert; 5,500 tonnes of stems would become
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available if clove production touches 32,500 tonnes and further if
all the stems nroduced become available for distillation. rsgzects
of both these are doubtful, On an average, if all the available stems
are rr2cwx2d at the tresent, the quantity would be at best 2000 tomnes,
Quantity of stems available during bumper year of clove production would
Ye marginally nigher., TUnder these circumstances, both the distillation
centres can work at about 30 per cent of the installed capacity; in other
words, the surplus capacity of these units can be utilized if other
materials for distillation are made available,

The main snag visualised in using these units is the acute problem
of transport of the materials which would be available from wild growing
or cultivated plant species at distant places,

6.1 Possibilities of Producing Essen*ial Bils

while ccnsidering the possibilities of producing essential oils
in Zanzibar and Pemba, the two igslands are dealt with sevarately primarily
due to their diverse topography. While lanzibar can offer flat and plain
areas, Pemba being hilly cannot be ccnsidered sericusly for laxrge scale
cultivation of aromatic plants; whatever plain area i3 available can be
beat utilised for food cropa. Irrigated area would als» not te available
eas3ily and that too in large tracis in Pemba,
6.2 Zanzibdar

Zanzibar island offers choice of rroducing essential oils from:

1) Material aveilable at the present

ii) Material which could be available from cultivation in future

Material available at the present - Of the plants occurring in

Canzibar, the followings can be considered for distillation:

i) Cananga odorata var. macrovhylla

ii) Zinnamomum camphora




1ii) Cinnamomum zeylanicum

iv) Citrus species for both rind and leaf oil.

v) Cymbopogon citratus

vi) Zletteria cardamomum var. minuscula

vii) Rucalyptus species

viii) Zugenia caryophyllata (for leai oil)

ix) Melaleuca leucodendron (cajeput oil)

x) Myristica fragrans

xi)Pimenta recemosa
xii) Pandanus spye
xiil) Vetiveria zizaniodes

Production of essential oils for these pdants on a reasonably

large scale has to be considered Irom two aspects.
i) Domestic utilization
ii) Export possibilities
Domestic utilization of essential oils is posslble only if there

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

The only item that can be considered for local consumption is lemon grass
0il for detergent industry. Howevexr, the following items can possibly
find ocutlet in the pharmaceutical incustry.

1) 011 of cardamom or tincture of cardamom, both would need
the cardamom fruit.

1i) Cinnamomum cimzhera, fer camthor

iii) Cinnamom bark oil

iv) Zucalyptus species - if oil i3 rich in 1:8 cineol
v) Clove leaf oil for eugenol or rectified oil

vi) Pimento leas and bverry oil

Out of the abnve, material is available for distillaticn of



cardamom and clove leaf, For others, some work will have to bYe
done such as in case of eucalyptus, and to get data on the availability
of the material.

6.2.1 Material from cultivation in future

Government of Zanzibar has a plan for soil conservation.
Choice of plants to be used for soil conservation is under active
consideration., This aspect was discussed by the Zxpert with the Advisor
to the Ministery of Agriculture. The following 3pecies of essential
oil~bearing plants were suggested for this purpoase:

i) Cymbopoznn winterianus
(Citronella - Java type)

ii) Cymbopogon flexuosus
(Cochin or Zast Indian Lemon grass)

iii) Vetiveria zizaniodes (vetiver)

(A small note on the above species as also a few more relevant
to Zanzibdar and their essential oils covering world market and
general aspects are appended with this Report vide Annexures
Xl to XVIII),

Citronella and lemon grass offer a good choice as agroclimatic
conditions are favourable for their growth. Also, these species have
a life span of about 5 years and will act as a good soil binder if
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 siips
for citronella and seeds of lemongrass can be procured from India,
Citronella planting material will also Ye available from Guatemala,
Znina and Indonesia.

Tetiver planting material can be nad from India, Re-union
Islands, China, Jait' and Indonesia,

Zultivation of these three 3pecies will help not only in

utilising of - xrplus canmaeity of distillation units in Zanzibar dut




will also help in export earnirgs and thus improving economy of the
island.

Citronella oil can be used for making anti-mosquito cream, and
lemongrass Sor beta-loncne (for vitamin A) and for perfuming household

preparations and detergents. Vetiver oil will be only for export

pirposes.,
6.3 Zemba .

-

Pemba does not offer scope for cultivation of essential °l- bearing
crops due to undulating area and lack of flat irrigated areas., However,
as about 80 per cent of clove trees, more healthy than those in Zanzibar
are located in Pemba, these offer a great scope for using clove leaves,
fallen from *he tree during its growth, from dead trees and from broken
branches at the time of clove harvesting.

If even a part of the available leaf from the above sources is
utilised, it would not be difficult to produce about 400 tonnes of the
0il per annum. As menticned elsewhere, this is only a problem of
organisimg collection of ciove leaves and their transportation to the
site of distillation,

Clove leaf o0il, which is the cheapest source of natural eugenol,
can be converted into value added products like eugenol, iso=eugenol
and vanillin, The oil can be used in the pharmaceutical industry, as
such but preferably after suitable rectivication and/or isolation of

eugenol both for Zanzibar and Tanzania Mainland,

Te Laboratory work done in Zanzibar
On arrival in Zanzibar, immediate assessment was made in determining -
facilities available in *he Quality Control lLaboratory of the FPharmaceutical P

®lant, Ministry of Health where Zxpert was expecited to work, There




was hardly any apparatus for distillation of essential oil-bearing
materials, On.v one simple glass distillation flask, round bottomed,
of 1000 ml capacity could be procured. Corks posed problems. At

every step, innovation was done such as using araldite (taken from
India)., Even the most basic and simple items posed great difficulties.
Tor distillation of sufficient large quantities of aromatic plant
material, a simple distillation unit made of galvanised iron sneet

was degigned and fabricated., Details of design of the main unit are
given in Annexure XIX. This proved extremely handy and useful.

7.1 Distillation of aromatic plants

Collection of plant material posed great difficulty primarily
for want of traﬁspozt at regular intervals and wh¢n needed. However,
work wasa carried out on the following materials,

i) Cerdamom {true) Malabar variety

ii) Cinnamon leaf and bark (#ccording to data on analysis of oils,
the cinnamon does not seem to be true cinnamon i.e. Cinnamomum

zeylanicunm,

Leaf o0il was poor in eugenol content while bark was rich in
mucilage.
iii) flove buds, stems and leaves.

Clove leaves were studied in greater detail and the work done
is described separately.

iv) Eucalvptus speclies

v) lemongrass. A3 per information available the species under
cultivation as garden plant was est Indian type i.e. Cymbopogon
citratus, Oil could not be evaluated for citral for want of
godium bisulphste,

vi) Lippea asperifolia

vii) Nutmeg
vili) Ccimum species

ix) Pimento {illspice) leaves and berries at various stages of
vlant growth.




x) Vetiver

inalytical data on the above are summarised in Table - :°¢ 3.
Information is also given in CThapter 2.4.

7.2 Clove Leaf 0il

Two major products are obtained in Janzibar and Pemba from
clove tree, i.e. cloves and clove stem cil. The latter is linked
with the production of cleve as stems are a by.product of cloves. Cn
an averages, availability of stems comes to about 20 per cent of the
dry clove production.

Logically, clove and other products of the tree should command
foremost attention for developing this industry further. Clove tree,
besides clove, gives three different essential oils even if their main
ingredient is eugenol., These are:

i, Clove bud oil and oleo-resin

ii. Clove stem oil and

1ii. Clove leaf oil
These o0ils are used axtensively, the leaf o0il commanding the

largest market, ZEstimated world lemand of these *hree o0ils ara:

3ud oil about 50 tonnes
Stem oil 400-500 tonnes
Leaf oil 2000 tonnes and above

Generally, bud oil i3 produced mostly by the users abroad for
getting oil with a particular note. GStem 0il is a cheap replacement
of bud o0il and has a limited market. Leaf oil, the cheapest of *he
three, i3 extensively used not only as such, but also ag a rectifled
0il, source of euzenol and other derivatives and as a starting material

for hizh fgrade vanillin.,



Clove tree in Zanzibar and Pemba i3 not exploited for leaf orimerily
d1e to the fear that tree hecomes mcre 3uscedtible o Zdisease, The concerned
Minis*tries are very narticular about it, 2ue %o *his reason, attention
of *he Zxpert was concentrated on the leaves which fall down natur~lly
during the course of vegetative growth of the plant. The leaves remain
on *he grourd where these gradully decompose, wltimasely rroviding numas
to the scil. 4 3tudy was, therefore, undertaken on *he following:

i) uantity of leaf which falls down during the course of the
year.

ii) uality of fallen lesaves with respect *o oil content and
euzenol content thereof,

7.2.2 “uantity of leaf which falls down

To get an idea about the leaf wnich could hYecome available
after regular intervals, a medium 3ize iree of about 40 year age was
selected in Mwera (12 im frcem Zanzibar) from among a plantation of clove
(The %ree was isoclated and there was rno chance of leaves from other clove
trees getting mixed into this collection). It was proposed %o do a
fortnizhtly collection which was later changed to ccllection at orne month's
interval due to acute transport problem.

It i3 understandable trhat the first collection wculd be a mixtuze
of leaves cf varying and inde terminate age, excep® that leaves fallen
ruch earlier wculd nave decayed becoming britile, cowdery and dark diziy

-
-

trown in colour, First collection was, therefore, studied in greater detail
to assessg the advis a%ility of using such leaves ZJor oil nroduc*ion;

zegresaticn could Ze done eacily a3 <ozlour and textuze of leaves was

obiexved o five amrle indication of different ages of the leaves.




Tist collecticn leaves were sorsed cut in 3 srades:

Grade * 35111 male szeern In c¢colour, infact leaves,
mealthy in arpveiarancs, vithout any 3isn cf
dacay,
Zrade I Zeaves 3411l intact, lizht trownish in coloux
Crade IIT _eaves brittle, and pazxrtly decayed, dirty -

x
treownish in cclour. eaves Lreak on *touc!h 3ind

rarndling.
Jrade I l2aves weze very few, while Gracde II were predominant,
llowed by Grade III,

It was later on observed that leaf collections done at
one month's interval were rearly all made up of Grade II type of
leaves, (This gzadirgs was done visually without any d‘;_lcu¢uy)
Data ohserved cn oil conzent and quality are given in Table 2.

Other aspects of leaf collection studied were:

1. Leaves ccllected at random from under a cluster of
clove irees after a conmtinuous rain for a fortnight,

2. Leaves from xoken branches of clove tree at the time
of narvesting of cloves which lie scat*ered under the
trees.

3. Leaves ‘rom dead *ree of clove from disease wnich
cecrurs in Zanzibar and Femba {requently.

4. Leaves harvested from nealthy tree for comparative study.

S. Dry leaves were collected from under 2 cluster of trees
for commercial scale clarge in the IZOTC distillary.

Jata on all the above gtudies are summarised in Table 2,

analytical values are ziven in Table 3,

It is amply clear from the data on oil cen*en* and quality

Pl

cf o0il from Zenwves of clove 3ree *that leaves even if fairly older

than one zenth and even after raing for a few days, zive oil In

economic yi.ld and of good eugenol con*tent., Leaves Srom dead ire

1)

of cloves were observed to he equally useful for nroducticn of oil

({ ere
the

2, aze of leaf 15 referred %o the pericd elapged after
leaves fall “own Srom a tree)




7.2.3 Distillation of Clove Leaves

Issential 0il of clove (bud, stem and leaf) being heavier :han
water poses some difficulty, mrticularly at the stage of separation
after distillation, 'hile in the laboratory, 21l the o0il distilled can
be recovered with the use of a solvent, the same i3 not practicable in
the crse of bulk distillation., Also, clove leaf being lizht in weight
! (more vclume) will not permit complete exhaustion of the charge, if not
packed tishtly; locse packing gives rise to steam channelisation, steam
passes out through the charge without extracting <il completely.

J During distillation in metal distillation unit in the laboratory,
it was observed that most ¢f the oil settles down in the receiver, sone
0oil remaing dispersed in the distillate. 3Zven with careful separation
and iistill:tion by cohobation, about 5 rer cent 0il remains in *he
distillate which settles down if disztillate is kept over mignt. Some

7

0il sticks to the sides of the receivers. or maximum recovery of the

0il, oil-free distillate shculd not only be returned *o the distillation

nr

v

tank but also the distillate should be allowed %o settle '“=2r 0l

With this procedure practically all the o0il can be recovered,

In our work in the latoratory, oil cbtained directly as also
obtained by solvernt (washing the sides of the receiver) was examined
for eugenol content, It was observed that eugencl content of “he oil
obtained throuzh solvent was always less by about 2 per cent than that
of the o0il obtained directly.

It was further observed that *he air dry clove leaves (moiswiure
content about 10 per cent), if wetted slightly prior to distillztion, not

oniy permits more leaves to be packed in the 3ame space in “he distillation

unit but the distillation time is also reduced by as much a8 SO rer cernt.




Cn the other hand fresh leaves (green) take more %ime for iistillationm,
about double the time needed to distil air dry leaves.

In case of large scale distillation, as the exhausted distillatze
will be returned back continuously to tne distillation tank, oil recavery
will be good. EHowever, precaution and careful watch is absolutely
necessa ry during *the course of distillation,

A *housand litre capacity distillation unit can distil 150 to 160 k&
of leaves in one charge.

T.2.4 Production Potential in Zanzibar & Pemba

Data obtained on o0il content in leaf and quality of oil has
ghown a great promise and potential of leaf oil mroduction. There are
three promising sources of leaf collection and oil production on commercial
scale in Zanzibar and Pemba,
i) 011 from leaves from dead trees
ii1) 0il from leaves which fall naturally during “he course of a vear
iii) Cil from leaves from broken branches at harvest
Oil Poten*ial Fzcm Dead Clove Trees — Aiccording to the estimate
furnished by various sources, about 5 per cent trees die annually of
diseases, The trees are cut down and used as fuel. accoxding %o ancther
estimate about 32,000 ha. area is under clove %trees, con*aining on an
average 170 trees per hectare giving an overall number 54,40,200 trees
in the islands; 5 per cent of which ccmes to 272,000 trees, Taking an
average of 10 kg of dry leaves (much below actual), and an average oil
content of 3 per cent, o0il po*tential from dead “rees alcne comes to zhout
80 tonnes per annum,

0il Potential from l..v-5 which fall down naturally = According %o




our studies, a medium growth cleve tree of an age of about AC years

sheds about 25 kg '~iniz.:; leaves {3semi dry when picked) over a

period of one year, In terms of oil this works out %o a minimum of = 7 7kz
of oil per tree per year, However, in actual practice, considering

various problems and consiraints like ccllection and transportation,

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

can yield up to 2C0=250 tornes of oil per year.

Cil Potential from Leaves of 3Zroken 3Branches — It was observed during

visit to various parts of the island that branches of trees are invariably

broken while harvesting cloves; extent of such brcoken branches devends on

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

due to slopy and hilly terrain of the region. Taking a conservative

estimate of even 1 kg of leaves pexr year per tree in 2 harvest, cil

potantial comes tc about 150 tonnes per annum.

In all, about 400-500 tonnes of »7il can be easgily produced if

concerted efforts are made. This comes to about 20 per cent of the

current world production. 0il can %e sold as such (being of better
quality than Indonesian) or processed %o eugenol, iso—eugenol and
vanillin. ( It must be, however, noted that vanillin production as a
commercial proposition involves soghisticated technology. This asrpect
of recommendation should be considered only when sufficient infra=
gtructure and local capability, both technological ard commercial,
becomes a reality).

Zconomic utilisation of easily available raw material freom clove
needs active and immediate consideration.

It will be 3een from the above *that Zanzibar & Pemba are in a

pogition o v»roduce sufficiently large quantities of clove leaf oil, which
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as per the »xpariznie of the Ixpert, would te of a superior qualisy

‘mpir2l to Indonesian clove leaf oil. However, large scale vronduction

in the existing distillation units is expected %o face some difficulty,

mainly the transportatiocn of leaves from the clove plantations to the

distillery. Considering the distances, normally, it should not be

difficult. But the islands are facing difficulties by way of vehicles,

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

production of this oil using raw material which would otherwise go waste.
Ixpert considers it worthwile to set up small portable self-ccntained

units costing about US § 12,000 each capable of distilling about 1000 kg

leaves during two shifts, One such unit should be installed in a selected

clove area of a radius of about 5 km which would yield 6 to 9 tonnes

of o0il worth about ¥ 27,000 to ¥ 40,000 per annum. This trial is

worth congidering. In the initial stage 2 such units may Le installed,

Units can e procured from India.

8. Starch finds extensive use in may industries including pharmaceutical,
Corn or maize is the most important source of starch; other sources are
potatoes, cassava roet, rice, wheat, etc, Corn contains 71 to 73%°
per cent of starch while other sources have lesser but economically
viable content of starch. Various derivatives of starch aze also
manufactured for uge in different industries. Starch is also used for
production of dextrose and zlucose by fermentation process.

Methods of producing starch from vario:s raw materials are given
in innexure XX,

8.1 Gcove of starch troduction in Zanzibar

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

itams in the developling countries are not available in regular and




sufficient quantities to be used for the production of starch.
Zanzibar where cassava is an important crcp is used for food purposes,

However, a wild growing plant, Tacca involcurata (Pam. Taccaceze). sy,

Tacca pinnatifida, commonly kmown as African, Tahiti or Fiji arrow=-root,

uwanga, Jike, is considered by the Zxpert important 3> 4 potenciil sance
of starch {2v the pharmaceutical iaduscry.

Requirement of starch for use in the pharmaceutical industry in
Zanzibar nas been estimated at a minimum of 25 tonnes per year which is
imported.

Local method of prdducing porridge (boko-boko) is tc dig out the

tacca *ubers after the leaves of the plant die down., Tubers are reduced

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

of cloth, Water with starch is collected and allowed to settle. Supernant

water is decanted., More water is added and the process repeated several
times. 3Starch so obtained is dried and is ready for use.

8,2 Production of Starch in the Zaboratory

2.25 kg of Tacca tubers (fresh) gave 750 gm wet starch which on
drying gave final product of 450 gm (Zero moisture content), i.e., an
yield of 20 per cent. The processing i3 easy and yield zconomical
for commercial production, Tacca starch resembles arrowroot starch,
if properly prepared.

Due to lack of laboratory facilities, starch so produced could
not be anaylysed. The Plant Manager was requeeted to send sample to
the Zxpert in India for analysis to evaluate its possible utilisation
in the pharmaceutical industry in Zanzibar,

3.3 Tndustrial “roduction

Production of starch from Tacca *ubers would consist of
essentially the following steps:

1. Cleaning and washing “he tubezrs




2. Heducing the tubers to fine pulp
3, Filtering the material to remove pulp and fidbrous material
4, Settling the milky juice to allcw starch to settle

5. Decanting the wash and repeating the process till the wash
is clear

6. Filtering the starch and drying

7. Powdering the dry starch to fine powder

For the production of 50 tomnes of starch annually, about 250
tonnes of Tacca tubers will be needed. A plant with a capacity to
sroduce 29 kg of starch from about 1250 kg of tubers for day is
considered adequate.

tlow  sheet diagramm for manufacture of starch from Tacca tubers
is given °n page 92Y.

dowever, following information should be gathered in the first
instance:

1. Availability of Tacca tubers from wild growth to support
2z production unit.

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

9. Juality Standards for Essential Qils

Janzibar and Pemba have a fairly large range of essen*ial oil-
vearing plants (vide Annexure II)., These islands also held promise
of introducing a mumber of essential oil-bearing plants which can enhance
its economy by not only utilising these oil in tharmaceutical preparations
but also as export items. During ‘he short stay of the Txpert and
considering various constraints in working on more essential oilebearing
plants (primarily for want of a transport) work om only about 16 plants
could be done. Jut of these plan%s, standards have already been laid

1own by various countries on “he follcowing:

1. “innamon leaf and bark oil




2. Corriander
3, Cardamom seed oil

4. Bucalyptus globulous and E. citriodara

5. nutmeg

6. Pemento leaf and berxzy oil

7. Vetiver

3esides the above, standards on Methods of 53ampling and Testing
on zZssential Qils are also availabla,

For ready reference list of standards formulated by India,
Britain, and the International Organisaticn for Standardisation (150)
on Essential 0ils are lis-e< in the Annmexuraes XXII, (XIT1 and ¥XIV.

9.1 Rixing Standards for Guality Production and Maintenance of
T33ential Cils in Zanzibar:

Currently, only oil from clove stem is produced om a large scale.
The oil produced is of good quality and standard. Lemon oil (distilled)
was also produced sometime back. The Bxpert examined -© great detail
the possible utilisation of clove leaves for production of its oil.
Various 3amples of oil were analysed and were found to be of reasonably
good standard. Besides, work on varicus other oils was also done but
not on sufficiently large 3amples to esnable detailed evaluation. A
major constraint in evaluation was lack of requisite apparatus, esquipment
and chemicals which inspite of the best efforts of all concerned could
not be arranged during the project period.

A8 one of the main objectives of production of essenti .l oila is
their ut%lisation tn the pharmeceuticals, it is essential and recommended
that the oils conform to Sritish harmacopoeia (BP) standards,

Some of the important easential oils and isolates for which 3P




has given standards arxe:
Essential oll of : Anise, Caraway,Cardamom, Clove bud, Corriander,
Dill, Tucalyptus (medicinal), Zugenol, lavender, Lemon-Terpeneless,
Menthol, Nuimeg, Crange, Orange-Tervenreless, Peppermint, 3pearmint,
Thymol, Turpentine.
3.7, specifications are given in Annexure XXV, Characteristics and
analytical value of spices andspice oilg are given in Anncxure XXVI.

10¢ Analytical Methods

In the field of essential oils, two aspects are generally evaluated.

i) Physico-chemical characteristics

ii) Orzano~-leptic evaluation, i.e, odour and flavour.

While the first gives definite values of various characteristics,
described hereafter in more detail , the latter is subjective but nevertheless
of equal importance,

Pirst and the foremost characteristic of an essential oil is its
clarity, freedom from moisture and suspended matter. This is observed
visually, but it is always advisable %o treat the oil with anhydrous
gsodium sulphate, kept for scmetime and filtered before subjecting to
further analysis and evaluation. In some cases like clove oil which turn
dark due to contamination at the time of distillation, treatment with
1 % solution of tartaric acid is given to improve colour. Important
agspecta of analysis of essential oils are ziven in Annexure XXVII.

11. Technology and Squipment Requirement

During the course of Assignment, the Zxpert involved fully
Mr, Fatawi T. Patawi (Counterpart) and Mrs. Maryam smour in all the

agspects of work, They were trained in the pre-treatment of material

for distillation, distillation of material, recovery of oil from the




distillate, post treatment of crude o0il and analvsis thereof. To
acquaint them with the method of solvent extraction, aromatic plant
materials wer:s also extracted with solvents and praduction of essential
0oils from Resiacids Zugenol was prapared from clove leaf oil
distilled in the laboratory. Production of starch ex Tacca tubers was
also demonstrated.

11,1 Distillation of Fssential Oil-bearing Crops

Igsential oils are volatile with steam and this proverty is made use
of in %their production from the plant material, Three types of nhydro-
distillation are practiced, viz,

i) Water distillation = i1 this case the material is immersed
in water and distilled,

1i) Water and steam distillation - in this case material is placed
above a grid, Ynown as false bottom, while water is below the
grid, on heating, only steam passes through the material,

ii11) Steam distillation-in this case steam im generated szeparately
and passed through the material,

Moat of the plant materials are distilled preferably by water and
steam distillation except materials such as rose, orange flowers and
powdered almonds where water distillation is adopted. Cut of these,
stéam distillation is more expensive as separate boiler is required to
renerite steam. Number 1 and ii have the advantage of por*ability, i.e.
distillation units can be easily installed 2t any place where waer is
available, These also obviate expenses on transpor+ta*ion of bulky
matsrial over long distances t. *he 3ite of 4istillery (In Zanzibhar and
Pemba, the third type of units are installed).

For the purpose of *his Report, distillation nr-cadur. for the

plints 3uggested for oil rtroduction are described only. The ma-werials




are grouped into following categories:

1, Grassesg fromCvmbopczin gpecies, e.g.
citronella and lemon srass

2. Leafy material e.2. clove leaves, patchouli, and
camphor, etc.

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

4, Roots and rhizomes e.z., vetiver, curcuma

5. 3arks e.Z. cinnamon

6. Flowers
11.1.1 Grasses

Citronella and lemon grass are suggested for oil production due
to the following reasons :

i) Surplus capacity of the existing steam distillation uniis
which can be used without major modifications

ii) These crops fit into local soil conservation programme
ii1) Tarze volume of these essential 0ils are traded the world over.
Jarvested material is best left in the field for a day or two

to allow moigture to evaporate, The material is dis*tilled preferably
after chopping which permits even and bet®er wpacliing in “he units.
Zowever, unchopped material can also bYe distilled. Packing must be
done evenly and in compact manner. 3Zest method of charging is %o
divide the still body into two halves (devending on size) using a
circular steel grid which can be removed. OStill is filled up to
2/3 of the height and steel gxid, with chaina on its side, is lowered
on top of the material, Turther charging is continued which oresses
the material below the grid and comes down gradually. “/hen the unit
{upper 2alf) is full it is creszed down by manual labour till no

zore material can be fillad., Top lid i3 closed ind s*eanm injected.




Distillation is done without pressure,

In case of citronella, distillation should not 2e proloneged io
recover all the oil, as it yields more o0il but lower in quality wih
respect o its content of aldehyde (citronellal) and to*al zcatylisatle
constituents. Loss in yield (:ecovezy) of oil is fully comrensated by
improved quality of the oil,

In case of lemongrass, distillation should be completed to the
last stagze.

QOils from grasses are lighter than water and florentine receivers
which separate these 1ight o0ils should be used. After distillation, oil
is r=moved from top of the receiver, allowed fto settle for sometime,
common salt or s.odium sulphate is used tc remove moisiure, filtered and
vacked.

O0ils should be packed in clean mild steel drums full %o exclude aix
which, especially in the case of lemongrass, affec*ts the oil quality
adversely. As far as posaible drums internally lacquered with epoxy
reging or galvanised iron drums should be used, both of which are mocre

expensive than mild iron drums.

11.1.2 Leafy material

In the case of leafy material, i.e. clove leaf, patchouli,
camphor, and eusalyptus, conditions are different in each case, hence
described separately.

1) Clove l-af +- In case of clove leaf, oil produced is heavier

than water and thus needs more careful and patient treatment during

separation of oil from oil water mixture. ?2rocess standardised by

ictual vork nas heen described nere. Clove leaves, air dried, *o a




moisture content of about 10 ner cent have heen observed hy the

Zxpert tc permit better distillation., Clove leaves bteing light in
weixght occupy more space, i.e. less material can be charged. OUn an
average a unit of 1,000 litre capacity can ‘ake a charge of about
150-160 kg of dry leaves (moisture content 10 per cent). Moisiening
or wetting of leaves prior %o distillation not only vermits more leaves

o ba charged in the unit but has been observed %o raduce time of

distillation, in some case ~-nalf, Wetting of leaves i3, %herefore,

considered adviseable prior to distillation.

{ Wwater and steam distillation process was followed in the present
onk) o

Oil-water mixture collected is allowed to 3tand for sometime
when the o0il settles down at the bottom of the receiver. After
sevaration of oil, exhausted distillate was again charged into the
unit, i.e. distillation was done by cohobation process. In case of
distillation of large quantities, it is suggested to use two f[lorentine
receivers which will allow all the oil to separate, and *he out-going
water to be returned continuously to the still as it is not possible
%o serarate all the o0il unless water-oil mixture is allowed to setile
down necesgitating use of large tanks which is not practicable,

If distillation is done contimuously, distillation is complete
in 3 to 4 hours., Separated oil is freed from moisture by use of common
salt or sodium sulphate, filltered and vacked.

(In the laboratory work, where pilot scale distillation was done,
it was observed that oil can Le separated completely if careful handling
i3 done., 011 removed by solvent from the last portions of *he exhausted
distillate and sides of receivers nad lower eugenol content by about

2 per cent than that in the case of o0il separated directly.




Sowever, if all the care is taken, as much as 935-38 per cent of the
0il can be easily separated., OJil losses will bYe minimum if the cohobation
process is adopted., )

Clove leal oil being rich in sugenol gets easily coloured when
diztilled in mild steel distillation units and packed in mild s*teel iron
drums. Zowever, industry is accustomed to the dark colour oil, as
1eaf 0il being the cheapest of the three clove oils (i.e. leaf, stem
and bud oil).

0il, free from moisture and suspended matier, should be packed
:n clean metal drums of 200 litre capacity., Zreferred standard sized con-

Tiiners are however, galvarised iron or epoxy-resin lacquered mild
steel Arums. For smaller lot3, tin-lined or aluminium containers can
be used.

ii) Patchouli — Patchouli is one of these essential oil-bearing
crops where leaves after narvesting can be stored, after drying, for
a long period which permits use of available distillation capacity to be
utilised during *he period when other crops are not available for
distillationm,

Patchoull, an expensive o0il, i3 crimarily accepted on its "odour"
value and hence needs carxeful handling and distillation %o aveid not
only over heating during distillation but also avoiding any "odour”
contamination especially if the unit i3 u .d for distillation of
>ther plant materials,

Patchouli is best distilled using steam pressure of 3040 5I,
lower oressure will prolong distillation while nigher pressure might

regult in oil with dark colour and 'burn’' odour. It takes 15-20 hours

to complete distillation. In case of patchouli, compounds contributing




to 'heavy' odour come towards end of distillation and complete
distillation of leaves is, therefore, essential. Steam distillation
gives better yield of oil thanwater 2nd steam distillation.

Separation of patchouli oil in receiver shcoculd be atiended <o
carefully as proper sevaracion of oil from cil-water mixture *takes
time. O0il separated frocm receiver is freed from moisture, susvended
matter and packed in clean, galvanised iron or epoxy-resin ccated drums,
A3 the oil is costly and used in perfume formulation, utmost care is
required in handling oil at various stages to avoid odour contaminationm.

iii) Camphor-rich leafvy material — In case of distillation of

camphor-rich o0il material, precaution is taken that camphor does not
condense in the condenser. A specially designed condenser is recommended
which permits easy collec*ion of camphor since it comes over not only
during *the course of distillation but also what gets deposited in the
condenser,

A design is appended with this Report (Annexure XXVIII)

iv) Zucalyptus Species — >rocedure of distillation of eucalyptus

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

The material for distillation is allowed to dry for a day or two
(avoiding direct sun drying) as it permita more packing and better yield
from the same material., Zucalyptus oils are lighter than watexr, are
easily separated in the florsntine receivers and are, *therefore, easy
to handle, After sevarating from receivers, the oil is freed from
moisture and any sediment or suspended material, and rzacked in 200-litre
mild steel drums taking care to £ill the drum full *hus excluding air

wnich especially in case of Zucalyptus citriodora can adversely affact

the oil quality.




11.1.3 3 eeds

3agically, all the seed materials are distilled immediately
after grinding. Complete, unground, material shculd not be distilled
33 it not only takes longer to completely distil but also complete
recovery of oill becomes difficult. Grinding too fine or too coarse
is also avoided. Another ovrecaution taken i3 regarding packing the
material in the unit. It should not be very tizhtly or unevenly sacked
for 1%t creates 'channelisation' with the result that all the material
does not come in contact with steam resulting in low yield/recovery of oil.

In the case of cardamom oil, great vrecaution is required against
'odour' contamination as it is an exvensive oil used in flavouring
(and pharmaceuticals) where -rfodours are no* at all accertable.

Cils should be stored in clean, odour free, drums after removing
moisture and sediments/susvended materials. As the 0ils are expemsive
these should b%e packed in galvanised iron, aluminium, or epoxy resin
lacquered drums of smaller capacity such as § to 20 kg.

11.1.4 Zoots

Under this category, only distillation of vetiver rc s i3
degcribed.

Tetiver rzoots, harvested from vetiver planis of proper age are
we tted and chopped. Unchopped roots can also be distilled but chopping
is preferred, Distillation, if done by steam, is sracticed at 50=70
PSI which Yrings over oil in mucn shorter period, normally about 12
nours, Water-gteam distillation can *take as long as 36 hours,

In case of vetiver distillation, the condensate can be of milky
equlsion, in which case distiliate is 3tored for separation of oil.

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




florentine receivers are used, Condenser water is run warm which

helps in separation of oil-water mixture. Distillation is dore by
cohobation. Crude o0il needs careful handling for producing gocd quality
0il, Qil is freed from moisture, susvended material and packed in clean,
odour free drnms, preferably aluminium or epoxy lined iron drums.

11.1.5 3azrks

In case of bark, cinnamon bark is discussed.

Normally, whole bark is distilled, Distillation can be done both
by steam or water-steam distillation. Cohobation of distillate (free
from o0il) is necessary. In case of this material, as many a3 5 florentine
receivers may be necessary to use, Distillation water i3 stored for a
long period (milky in colour) to enable oil to separate which settles
down at the bottom wherefrom it is separated.

! In Zanzibar, the cimmamon bark available was thick and coarse
containing a great deal of mucilage, which created problem in distillation.
3ark was, therefore, ground and extracted with solvent. The resultant
oleo=resin was water distilled which gave clear, good quality oil having
characteristic 'bark' odour, The Zxpert does not consider *the Zanzibar
cinnamon as 'true' connamon).

11.1.6 Flowers

In this category only Tlang=-ylang and Cananga are described.

Ylang ylang and cananga {lowers are obtained f{rom Cananga odorata

3aill forma genuina and C. odorata Hoox f.et. Thompson Syn, Z. odorata

3ail Sorma macrozhylla. (Fam: \nnonaceae). OJut of these, Ylang ylang
i3 conaidered superior, In this case, narvesting and post harvesting
nandling of mazerial iz very impor*ant,

Fresih flowers, narvested at night or early morning, without




bruising or troken give better quality oil. Harvestinz of mature

yellow coloured flowers should be donme for distiliation. Tis*illation

ig done by water digtiliation where flowers are Immersed in watler

charging of f{lowers is done only when water starts boiling. This is

an important precaution. It ftakes long time, 20-25 houzs. In zase of
vlang ylang, o0il is collected into 2 fractions, first being superior

in quality. Distillation is done by cohobation. Distillation of ylang
ylang is like fractionation of o0il. Better quality oil rich in esters

and ethers are collecled as first fraction while oil rich in sesquiterpenes

is collected as second fraction and sold separately.

Concrete of ylang ylang can also be produced which is used in
fragrance industry.

11.2 Zuzenol ex., Clove leuaf oil

sxtraction of eugenol is done by dissolving the o0il in dilute
aquecus solution of sodium hydroxide, separation of non-socluble portion
of the o0il and regeneration of eugenol by acid, purifying the crude
eugenol eiither by wacuum distillation or steam/water distillaticn.
Procedure — Check eugenol content of the o0il, prepare 3 per cent (W/AW)
aqueous solution of sodium hydroxide. Stronger solution creates oroblem
of emulaion,

It i3 advisable to %ake 2 charge of 20 kg of oil.

Take 20 kg of oil (weighed) in a drum of 200 litre capacity., aidd 3

per cent solution of 2lkali in lots and stir with wooden paddle. After

adding 100 1litres of alkali solution, check o and i~ ~°is 371z0 3dd

amaller quantities of alkali solution, For a good quality o0il of about 90
per cent eugenol content about 125 litres 3olution of alkali will be

naeded. When the pH i3 alkaline, stir for about half an hour, iAzain




check pH., ILarge excess of alkali solution shculd be avoided,

Keep the mixiure overnight and allow to set:l:, Yon-eugenol
sortion of o0il will come on the top. Carefully drain the lcower aqueous
3lkaline layer in a separate drum, Wash the non—eugenol
oily layer with about 5 litres of water. Allow to settle. Drain the
aqueous layer and mix with the main aqueous - alkaline bulx.,

“Jash the aqueous alkaline bulk with benzene. 3Stir *horoughly.

Allow %o stand till benzene layer is clearly separated. Remove lower
aqueous laysr in a separate drum of 200 litre capacity. Repeat washing
with benzene if necessary.

Take abeut 4 kg of concentrated hylrochloric acid. Dilute it
3 times, Add this diluted hydrochloric acid to the clear aqueous alkaline
buik with stirring till the medium becomes acidic. At this stage, all
tre eugenol will have been regenerated. Allow the matérial 4o stand
for an overnight for eugenol to settle at the bottom. Remove sugenol
and water-~distil it in a stainless tank or distill under vacuum. This
would give clear, nearly water-white or pale yellow eugenol. 4add
sodium sulphate and filterx,

Recovery of pure eugenol will be about 35 per cent of the
theoretical yield (as obtained by actual work), Check the product for
gpecific gravity,optical rotation, refractive index, eugenol content,
hydrocarbon content and solubility in 70 per cent alcohol.

The analysis should conform to B.P. (1979) Vol. I, p. 189=190,

Recovary of pure eugenol = wxcx95
100

“nere

W

waight of oil taken

W2

eugenol content of the oil

3heet diagram i3 also given in Annexure {{IX,



11,3 OQleo=resin from Chillies

Chillies generally coniain :

Stalks 6%
Poricaryp 4C %
Seeds 54 %

Capsaicin, the principle constituent, and the colour are concentrated

in the pericarp. Seeds contain mostly fatiy oil with negligible pungency.
11.3%,1 For the preparation of oleo-resin, the raw material is reduced 40 a

moisture content of 6 tc 7 zer cent and ground to a coarse powder. Zxtraction
is done bty percolation with acetone or dichloroethylere. acetone gives a
product lower in fat and ? igment but with a high capsaicin content. On
an average, an yield of 6~7 ver cent oleoresin i3 obtained.

zxtraction is done in a single percolator or in a series of vegsels
connected for counter-current extraction., Zxtract thus obtaired is
tranaferred to a distillation appratus where ithe solvent is removed under
vacuum, ‘he residue i.e. oleo-resin thus obtained is a dark coloured
preduct, viscous oil or semi=solid, cdepending on the raw material ard the
solvent used.

Tquipment consists of the following:

1) 3pice grinder (hammer mill),

ii) Extraction vessel (s), with trays %o hold the charge,

ili) Stainless steel or glass, solvent extraction unit, with
vacuum pump, and

{v) Solvent storage tank.
Ividently, the size of the equipment will fevend on “he charge’
production scale.

11.7%.2 For ready reference, Indizan Standazda Instiiution requirement of

Clecw-regin Chillies i3 ziven as under:

“haracteristics “equirement

1, Zolour value ‘unita) 1,000 %o 20,000




2. Scoville neat units {min) 2,40,000

2, Capsaicir content, per cent 1.5
by mass (min)

4. lesidual solvent mg/kxg (max.)

a) Jexane 25
b) icetene, chlorinated solvent 30
¢) Methanol, iso-propanol 50

11,4 Anti-mosquito Creanm

Antimosquito cream using citronella oil can bhe prepared as under:

Tngredients required (For 1 kg)

l. Tmulsified wax 890 g
2. Glycerine 30 "
3. Citronella oil 50 "
4. Watex 30"

Melt emulsified wax., Add 50 g of citromella and keep the
temperature at 60%. Separately rrepare a mixture of 30 parts each
(by weight) of glycerine andwarer , Add slcwly to molten wax, and stir
well. When applied, the cream should not leave any stain.

In case pyrethrum extract (0.1 to 0.2 per cent by weisnt) is added,
the anti-mosquito eream would be more effective,

Prepared cream may be packed in plastic containers of requisite
gize, in case collapsible tubes are not available.
11.5 Tinctures

Procedure for preparation of tinctures is well documented.
Jowever, Zor ready reference, preparation of tinctures, e.g. 1. Aromatic
cardamom tincturs, 2. 8cmpound cardamon tincture, 3., Strong ginger tincture,
4. Weak zinger tincture, i3 given hereunder:

11.5,1 Aromatic cardamom tincture

Zor ~ne litre prevaration, mix

Cardamem oil 3 ml




Caraway oil 10 ml
Cinnamom oil 101
Clove oil 10 ml
Strong Ginger tincture 50 ml

Add 90 per cent alcchol to make 1CCO ml.
In Zanzidbar, only caraway seed (to produce oil) or c: raway oil
will require to be imported. Other materials are available locally.

11.5.2 Compound Cardamom tincture

For one litre, mix

Cardamom oil 0.45 ml
Cochineal in moderately

coarse powder form Tz
Cinnamom oil 0,225 ml
Caraway oil Oe4 ml
Glycerol 50 ml

idd 603 alcohoi to make 1000 ml

Moisten Zne zochineal with a sufficient guancizv of alcshol ind
prepare 900 ml of tincture by percolation process. add other ingredients
and sufficient aloohol to produce the required volume, Mix and filter,
if necesasary.

11.5.3 3trong Ginger tincture

Ginger in moderately coarse powder 500 g
Alecohol 90 ner cent to 1000 ml

Ginger tincture is prepared by percolation

11.5.4 Weak Ginger tincture is prepared by mixing 200 ml of strong
zinger tincture in alconol (30 per cent) and made up to 1000 ml.

Ginger 3yrup can also be prepared from atrong ginger tincture,




12 Secommendations

Taking into consideration the needs of the “harmaceutical 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 Zxpert, the following recommendations are made:

12.1 Items identified for croduction and z2nalytical work

i) Immediate production

The following items can be taken up for production immediately
(1isted in order of mriority):

Clove leaf oil

Tugenol =x. clove leaf oil

Cardamom o0il & Tincture of cardamom

Tionamom bark oil

Tincture ginger, both strong and weak

Tincture cinchona (material available in Tanzania Mainland)
{(Tincture cardamom is imported in large quantities (1000 kg/annum);
requirement will be more if locally available., For producing

1000 kg of the tincture, 10 litres of caraway oil and 7 kg of

cochireal only will have to be Iimported annually. Alcohol is
locally availablel

ii) Pature production = The following items can be produced if gsome
work on cultivation and use of locally available material is
undertaken.
abelmoechus moscharnus

iniseed (Pimpinella anisum)

Cinnamon leaf oil
Citronella (Java type)
Taraway (Carum carvi)

-

T111 (inethmm szaveolens)

annel
Zatchouli {(as intercrop)
Simento {ill spice)

Zemon 2zrAss



Nutmeg

Peppernint and Japanese mint

Vanilla

Vetiver

Ylang - Ylang and Cananga
(Citronella, lemongrass and vetiver recommended
as 30il conservation plants; Aniseed, d4ill, caraway
and fennel to be raised as winter annuals; Mentho
piperita and Japanese mint may also be tried),

iii) Oleo-resins of the following are suggested :

Capsicum (Zanzibar was once famous for its chillies)

Ginger

Pepper

iv) A large number of flower Dbearing and other aromatic plants

oczur in the islands which conld be exploited for concretes

and essential oils. However, laboratory worx i3 to be *aken

up in the first instance, for whica the follcwing planis are

identified :

icacia farnesiana

Atrobotrys odoratissimus

3arringtonia racemosa

Bauhinia acuminata

Michelia chammka |

Polvalthia longofolia

Pandanus sSpp
7} 3creening of the essen%ial oil = bearinz plants growing in
the i3lands, both for oil content, quality ind commercial
praduction.
1) Pxiority I

Afromomum augustifolia

~innamomim camphora

—




Citrus species for both peel and leaf (pettitgrain) oils
Zucalyptus species

Melaleuca leucodendron (cajeput) |

Ocimum species especially O.canum (camphor type - ohserved

9wy the Txpert growing wild in Pemba).
b) Priority II.

Allium cepa

2. porrun (Zeek)

A+ schoenoprasum (chives)

Cinnamon species

Curcuma longa

Lippia agcgerifolia

Moringa oleifera (both for fixed oil and root oil which
resembles norse-radish oil)

Ocimum viride

Salvia species
vi) Miscellaneous plants and products
a) Following plants hold promise of economic use and are
recommended for active consideration:
Aloes

Azadirachta indica (Neem)

castor (Ricinus communis)

Jatura metal
Hydnocarpus (Chaulmoogra)
Papaya for Papain

Starch ex. Tacca involcurata

inti-mosquito cream (either from citronella recommended

for introduction or diethlphthalate to be imported).




c)

!
ta

Further work on the following plants is required -': =z vauld de
helpful in their utilisation,

Flagellaria guineesis

Ipomea pes - capris

Jatropha curcus

Momordica charanta

Mucana truirens

RauwolZiz mompasiana

Following plants have good inaecticidal and insect repellant
proverties commonly used by the people,

Polyvodium scolopendris (Fern)

Tephrosia vogilli:

Laboratory Zquipment, Chemicals and Appratus.

Iaboratory equipment, chemicals and apparatus are lacking for
work on essential oil-=bearing plants and essential oils, A
list is apvended (Annexure V), I% is strongly rocommended that
these items should be procured as soon as possible so that work
on the evaluation of essential oils is not hindered,

For distillation in the laboratory a distillation unit with a
capacity of about S=10 kg material is suggesied. As a boiler is
being installed in the Tharmaceutical Plant, it is sirongly
recommended that a unit of about 200 kg canacity »e installed
in the Plant for trial distillation. Design of a distillation
unit of capacity 300 kg for water-steam distillation to be uzed

under field conditions is also given given (Annexuzre TOII),

Jesgigns of these units are given in innexure KLCL, TU0T und ZTII .




12.2 4As mentioned in Chapter 11, Mr, FMatawi T Fizavi and Ms. Maryam
Amour were fully involved in 21l the asvects of work on essential oil-
bearing plants during the stay of the Zxpert and work done there., However,
due to limitation of time, constraimts in procuring materiil which came
in way of doing more work, these workers could not be exposed to rcroduction
oriented work on various plants., According to the IZxpert, these workers
should be able to carry on work in the laboratory. However, it is the
'show=how' of %the 'know-how' which would give them confidence. It is,
therefore, recommended *that sui:aols candidaces De enablad o see
large scale production of essential oils in some developing country like
India for about 4 weeks.

The Planc Manazer, Pharmaceutical Plant, Min, of Health,

wag connected with the work of the Expert . I: is rezommenced that 1 most

suitable perscn be exposed to work of production of essential oils and
their utilisation as he will be ultimately responsible for utilisation
of these products in his country He may be sent for a study tour of
distillation and production units engaged in the field of essential oils
in a country like Tndia for 10«15 days. The Zxpert can help in this
study tour.
12.4 List of Books and 3Standards considered useful forlwork in Zanzibar

are glven hereundexr: |

1, Y. Masada "Analysis of Zasential 0ils by %as Chromatograthy
and Mass Spectrometzy", (Wilev, New Tork) 1376,

~

"Ainalysis of Z3sential Cils by Gas Chromatograzphy",
(Zrickawa Pu.bl, Co., Tokyo) 1968,

2. C.K, Atal & "Cultivation and utilisation of Aromatic Plan*ts3™ 1282
3.M. Kapur
PoR I [ ]
Cultivation and Utilization of Medicinal Plants' 1982

(Regional Research laboratory) Jammu - 12CCO1,

75 180 (For “he above 2 volumes)




e

2« The Essential oils Z. Tuenther, Vol I-VI

(Robert I, Hrieger Publishing Zomoeny,
Huntington, Yew York) *272

1e 3. irctander Perfumery and Flavour Materizls from

Natural Crigin, Zlizabesh, Y.J. U.3.A.

)

. OStandards Publisned by :
i) 3ritish Standards Institution
ii) Indian 3tandards Institution
1i1) International Standards Crganisation

iv) Tssen%ial 0ils Association of T.3.i.

Unido may consider crocuring these for referernce and use in *his




My, Talit Mahadeni
Al

Mr, Juma Ame
¥Mr. abdnllo Mbwaka

Mr, P, Awe

¥r., Abhags 3Seif abbass

# abéulilan Jo Xundurd

» Tusuf 2.,X, Hassania

10s » 3eif dashid

14, #A%dul Famid

12. Mr, Yusa akame

12, Mr, Musa Lhamis
Pemba

1. Mr., Seif Masoud Seif
2+ *Mtumua Thua Mdoe

2, «3urhan Omar Mukammed
4o Tr., Fagsan aAmeir

2r, Gnam Cthman

Assistant Minister, Ministzry of Health
Assistant Minister, lanning <'bar

Plant Mapager, Tharmaceutical Plant, Min, of Health

Director of Zospital Serwices, Min. of Health

Director of lanning % Jeveloment, Min. of Zealth
Chief Tharmacist, Min. of Health

Production farnager, “marmaceutical Plant, Min, of Health
Ministry of Zducation

PA0/Consultan%, Ministry of agriculture

Jirector of agriculture, ilin, of Aagriculture
Agricultural Cfficer, Min, of agriculiure

Marketing Manager {acting) 237C

Govt Chemist, Min. of Agriculture

Regional Tealth 2fF°~-e 3outh,
P.0. Box 201, Chake Chake
Femba = I, Africa

Regional MCH Co-ordinator, louth, 2.0. 3ox 201
Chake Chake, Pemba - Z.Africa

Zlectical Zngineer, Clove Stem Cil Distillery
Thake Chake

Regional Medical Zfficer, South Chake Chake, Pemba

Regional Medical Ifficer, MNorth “ete, Femba




6. IMiscellaneous

. . . . ' IR . -
Traditional Medicine Practiticrers : \Zight were interviewed)

i. Mr, Eamad Cmar Juma

Vitonzoji Unandavi
Vilougoji, “hake, Pemba.

Mr. Mattav Salim Mattoo
Minazina Kengeja
Pemba

[ o
-
*

iii. Mz, Haji 3aid xhamis
Mkxumbi, Xengeje, Pemba

ivy Mr. Ubua ili
Tasam, Makunduchi
Zanzibar,
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14 Martindale "The .:K':I'a_ P,“.g_maccpoej_a”
Z7Ed,, (The Fharmceutica’l Fresg)

N - - - I o T T -
1 _amkesh i h sireet, Ja; _onfon, .une 1895,

Z. SN JropTi, 94-e c2y20 "3loSsasy of indian Medicinal Flanust
x I, S, Jnopr (Jouscil 37 3ciemtific X Induorial lasearch) :
New welhd 1956; “upplement o <lo8Sary ol Irdian
MeZizina. ;’mq;s, 19649, .
1, Sel, Al ioms "he uSeful anC TNATeNI2LPlants oI lanzibar and
Pemba" (3t, ann's Press, Tigperley) Alirincham,iSa9.
la S, Aatt., ! M.S.3reyer- "The Medicinal ard FoiSonous Flants of Southemn

s

k and Zastern Africa" IZnmd Zd, (2 %3, Livingstcne Ltd.,

2randwi’

w

Zdinburzh 2nd Zonden 1962,

e - 3ritish Pharmacopceia, 1, Tol, I and 7ol, II,

(Bar Mziesty Stationery Uffice) london, 1990,

6. - Perfumer & avorist, varicus i:zsues
e SoX, atal % 3,M, Lapur Sulsivazion and wfildisation of Aromatic rlants,

~

SulZivavicn and utilisaticn of Medicinal Plants

(Cegioral desearch laboratory, Jamm) 1978,

Be irian i, Lawrence Perfumer znd Flaveriss 1, -ec/lan, 1977, 15226
9. - The Pharmaceuticnl Codex Incorgporating the

3ritish Pharmaceutic:l Sodex, <fleventh Zditdon

(The Pharmaceuticnl Press, ordon) 1979,

-—
(@]
[ 2
€
»
U
g
sf-
e
i

Sprz2s  and condiments (MNasional ook Trusi,

Zndia, New Jelni) 1977,




Cardamom Small
(Mulabar variety)

Cinnamon
Cinnamon
Clove
Clove

Clove

Bucalyptus soligna

Bycalyptus zunsl -
baricum,

lemongruss
Cymbopogon citratus)

lippea asperifolia

Nutme:

Ocimum ams i canumn

Ucisum (local namo
Rehani J-unddent ified

Table - 1, WOLK LONZ ON THE EVALUALTLON OF ESGKNTTAL OIL HiSAING PLANTS

Part of
the Plant
Blatilled

Seeds (crushed)

Bark (Whole)
leaves
Buda

leaves

2tems

Laaveu

Leaves

Le:ves
loaves

leaves
rresh leavos

and flowering
Stalks

whole Flaunt

Distillation
done on

1A

L
Ia
15

Ple se sees
Table 2

[

0il contept on (Fercent-by weight)

Frosh
weiiht

0.9

0.40

1i)

Semidry
woiiht

16,2

4.1
0+G7

Traces

0464
1,00

Tracos

044

0.40

Zera mpisture

~Basis

1,8

0.74

0.69

Fresh Sample
0ld Sample

Resinoid 2,1%

Listiliation
incomplete

—aoms rich in
Methy? cirnamate,




14, Ccimum Bpp,
(unidenti fied)

15, OGcimum 8:iuve

16. Fimento(Allspice)
a) Inflorescens

Staga,

b) Fruiting

Btage
¢) Fridting

Stage
(ripe berries)

17, Vetiver

Fresh Floweriny
whole plant HN 2.3 - 440 -

Ao~ 15 0.0 - 2,30 Contains eugenol
a8 chief component

i)Leaves 15 2.0 2,7 - leaves harvested
from the tree,
ii) Inflorescens - 3.6 -
iii) Stalks - Truces -
i) Leaves 3~ - 1.55 1.90 leyves harvested
irom the tree,
ii) Imiature berrius IS - 2,48 3.0
i) Leaves )33 - 1.18 1.30 Old leaves from
under the trees
ii) leuves )35 Rs 1.50 1.70 leaves freshly
falten from trees,
iii) Mature berries Ri - 1.4 1.9
Roots I - 1.2 - hesinoid with:
Alcohol 6%
Penzene 3%
. 3
N.B, : 15 = Distilled in 1000 ml glaes assembly 5

K = Distilled in 75 litre capacity metal distillation unit

Samples of coriander and vanilia beans supplied by Mr, Hadsanis of Agricultural
Ministry were very old and no volatile matter could be obtained,



Table -2

Leaves From

1. Random Colliectjop
Site: Mierg
a) Grade I
b) Grade 1I

o) Grade III

Qite : Donge

i) Distilled imwediately
after colliection

ii) Distilled after air
drying

iii)Air dry leaves collected

for bulk distiliation in

Z3TC distillery

iv) Bulk distillation in the
ZATC distillery (130 Ky
leaves)

WORK LONE QN TH: EVALUATION OF CLOVE LEAF

011 Content on (Percent by weight)

Moisture Distiliation Semidry

Content, dgne on basis
15 B 4ol
1 B i) 5.7
ii) 4.9
B 1) 4.5

1 LS 3.50
K 45
50 B 1.7
25 35 2.8
1 23] i) 3.3
il) 4.0
10 - 2,6

Dry weight
hagis

47
6.4
565
5.0
3.9
5.0

34

3.7

3.7
4e5
2.9

Fugenol
°0nt"~mt(£) Bomarks
4]
Mixed Flantatiom
83
81.8 Distillation incomplete
85 -
Pure Flantatiom
leaves rain soaked
80
I
84 7
|
87 Interrupted for want
of water
81 -
82 Steam-0il veapour

leaked heavily,

conden8ar water was hot
resulting in low yield .
of oil.



3.

Coliectiom from under
a 8ingle Tree

1) Qites Myerp
i) Firet Collection 1
ii) decond collection 11
iii) Third collection 10.6
iv) Fourth colleotion 9,6
2) Kigighani
1) First col.ection 10
2) Second 10
Miscellgnegus
i) leaves marvested from 33.0
a tree

ii) leaves from broken
branches of tree -
during clove harvesting 50.0

iii) leaves from dead tree 16,0

88 ¢ B

@

v B

7

T

2,35
3.8

34
3.6

5.6

4e3
4.5
7.65

2,0

3.9
4ol
5.7

2,64
4o

3.8
4e0

6.2

48
5.0
8.5

3.2

7.8

4.9
6.9

85

84

9
84

NOTE.; Djzx Llegves diﬂt;lled in glads assembly of one litre capacity,
Rb; leaves distilied in metal distil ation unit of 75 litres capacity

Leaves of all ages; air dried
in laboratory

leaves age not more than one
month

Age of leavee 5 weeks

Isaves from trees of various
age group distilled collectiwel

- do e
Tree age 30-40 year
Tree age 4040 year

[Fe

Ieaves collected from a dead
tres, 20 year of age,




QIL SAMPLE FROM

Random Collegtion;
) Grade II

ii) Mixed Grades
iii) Grade II1

Site ; Donge
i) leaves Bdstilled iumwediately
after collection

ii) Distilled after air drying

iid)  Adr dry leaves collected for bulk
distiliatiom in Z3TC distillary

iv) Bulk distillation in Z3TC Listiliary

Collection from upder a 8jingle tree
Site: Myerg:

i) First collectiom

ii) Second collection

iii) Third collection

iv) Fourth collection

Sdte: Kzimband

1) First collection

2) Secomd collection
Miscellameops

i) leaves from br.geén branches
ii) Leaves from dead tree

N,Bs (Please refer to Table.2 also;



ANALYS I8 OF SAMPUS OF CLOVE IXAF OIL

OPT ICAL S PCIFIC
ROTATION  GRAVITY
30°C
- 1,0419
- 1.0412
2% 121 1.029
=2° 1.033
- 1,031
- 1.0290
-1° 451 1,0419
-1° 501 1.0344
=20 1.0344
-1° s 1.0344
-2° 1.027%
17 511 1,0344
-1° 39 1.0330
-1° 450 1.0390

SOLUBILITY IN

29°C

1:1,3
1:1,1
1:1.4

1:11.3

1:1.2

1 ﬂoz
19,1

1:1,.5
1:1,2
11,2
11,2

1:1,3
1311

13105
1:1,.3

BTC= Zanzibar State Trading Corporation )

EUGENOL CONI ENT

v/ (#)

83%
g5
96%

804

845

85%
83%

89%
82%
sg®
82%

8o
g2k

84
83



1)
2)
3)

4)

5)
6)

7)
8)

9)

10)

119

12)

13)

Pimento leaves oil

Pimento leaves oil
Pimento beries oil

Cipnamom leaves oil
Cardamom 1 o0il
Lemon grass oil
Bugenol of Pimento

EBygenol of clove leaf oil
(refined)

Non-eugenol of Pimento (Crude)
Non eugenol of clove
¢ refined)

Eugenol clove leaves
( refined)

Non-euyenol of Pimento
(refined)

011 of Anis

Analysis of Essentigl,

_20

-15

=15

-12°



ails  (other

~ 9.9834

0.9791
0.9664

-

0.9062

1.0638

0542

1.,0637

Lhan love leat)

14,2

1241
1:1.3

Insoluble

133

Not Boluble

1 3105

13,5

Insgluble P
to 10 vols,

clo
11,2

Inscluble
upte 10 vol,

52% (Eugenol V/V)

68% (Eugenol V/V)
65% (Kugenol V/V)

50% (Eugenol V/V)
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Annexure - I

21/0RT/82/803/11-01= UTILISATICN OF PLAMT FRESCUL.CES IN PH.EM.CEUTICAL

PEQLUCT ION,

( PEELIMINARY STUDILS )

TENT AT IVE SKELSTON PROGRAMME .

ACIIVITES .

0f the 8ix months provided, four wil. be Spent in Zanzibar
and one in Pemba in field work and the éth month will be
Spent in Zanzibar in the complling and preparation of the

reports,

The work scheduled to start in the second week of October
will be carri=d out °n weekliv %asis5. Two day8 of the week
will be spent in coumtry-8ide visits to examine the habitats
and location of the plamts and for col.ection of 8amples

a8 well a8 for discussions with local herbalist who, are

expected to contribute some useful and suiding informatiom.

The remaining days of the week will be Spent at the

station for documentary work and analysis,




PART ICIPANTS,

1, Or, Culati - the UNIDO expert ’
2, Mr, Fatawi - the Counterpart
3. Mr, Suleiman - (appointed to afsist during

countryside visits),

4e A representative of Ministry of Zducation

5. 4 representative of Forestry Deparmment, Ministry
of Naturasl Rescurces,

6. Mr, Yusuf HaBania -~ from Ministry of Agriculture
for technical consultation,

7. Mr, Mussa Khamis - (from Miristry of Agriculture
a8 part time participant for technical comsultations)

8, Administrative Heads of the Regions and Areas
also of the Ministry of Health,

AREAS TO_BE VISITED.

ZANZIBAR ;
1, South
2, Central
3, North D

/e North A

5. Aest




1. Mkoani
2, Caske
3, Wete

4o Micheweni

PLACES TQ 3 VISITED;

ZANZIBAR .

SQUTH Maweni




NO=TH A Matemwae

Chaani Mesingini

Pwani Mchangani

WEST Fumba
Gaulovani
Masingini
Faond
Kizimbani
Grave Island

Botanical Gardem (Mgzizini)

PEMBA
Mioang : Kisiwa Panza, Mkoani, Kengeja
Chake : Htongoji, Ziwani,
Wete : Mtambile, Piki, Pandani, fundo.
Micheweni : Tumbe, Ngezi, Kiuyu, M/Ngombe
Kigomasha,
N, B, The detailed final programme will be prepared

when the W0 expert arrives,




ii)

iii)

iv)

WSENITAL OIL — BEARING PLANDGa (INEBLIDING SPICK

Ictanical Nume
gnd Family

Acacia fumesiang «illd
(Leguminoseae)

Afropopnum an:rusti foliug

k. Schum (Zingiberaceae)

Allium speciess (liliuceae)

A, gscalonicumn

A cepyg L,

A, porium L,

A, 3c¢hownaprasyyg L,

Apiap graveolens L,

(Umbellirerae)

Atrobtyrms odorotissijus

(Annonaceua)

local nane
Mlce ha
Mbica

Matun uu

Shallot
Ki tunguu

Onion
Kitunuu

Leek

Chieos

Climbing
Nang-Ylang



& WONDDMNE PLANIS) OF 2ANZIBAR ANU PLMHA,

Natyre gf
Growth
Cultivated

Wild

Cultivated

Oultivated
Gl tivated
Cudtivated

Garden Plant

Cultivated

Yart of
Plant used

Flowoars

Seeads

Bul bs

Bul bs
Bul by

Bul by

Flowers

Comon namg of Prodyct
&G uses in Industrpy

Cassia concrete and
absolute, Fruyrance

Onion o0il, lavour

Leek o0il & Oleoresin,
Flavour

Celory 0il & Oleoresin,
Flavour

- 2anxauuy



8,

]O.

1,

LS

Bariin tonig riacemosSy Mtondoo
Doame ex, 26
(lecythidaceae)
Bauhiniy acuminatbg -
(Caesalpiniaceac)
Canan:a odoraty var, micro-
m - DNan;-0 oy
phylly Hook f.et, Thompson Bho i
C. odarata Bail forma genuina
(Anoracease)
Capsicum anuuum & G, frut-  Swect pepper, mpilipili
pgcons  (Poluniceae) Hird pepper, mpilipili
hoho

Cdryegnomun camphora Sieb camphor
Cinnamomun verum rresl, Cinuamon,!dalasini
(Lauraecae)
Citrus s8pp, (liutaceae)

i) Citrus anruntifolig Lime, Rdimu
owingle

11) G, aurantifolia {(valiely) Tahitl or Persian

lim:, Mdimu Mwokati



Wild

Wwild

Ual Sy hed

Cul tivated

Gultivated

Cultivated

Cultivated

Cultivated

Flowars

(very large, frugrant)

Flowers

(very large, frygrant) -

I“l

073

Fruit

Leaves, twigs,

wood, root

Bark,leuVes

Fruit

froit

CGananga and Ylang-ylang
I'ragrance

Capsicur oleoresin,
lavour and
Phiarmaceaticals,

Camphor & camphor oil.,
Fharmaceuticals &
Industrizy,

Cinramon bark & leaf oil.
Flavour, fragrance &
medicinal ,

Distilled oil,
exprested oil, Flavour,



\ i11)8, aurgntiwnm L,

a) voul' variety

b) Sweet variuty
iv) C, Jimoni Burm, f,
v) L. Japonica

vi)  C.mexime {(Burm, jMerr,

vii)  o.nobilis and Several
local varieties

viii) €, paradisi Mact, (muny
varieties),

ix) C. sinensit Usbeck

x)  GCitrus pl.nis
(unidentified)

13, volaus barbeatus ienth
(lulbiqtaue)

Seville orange,

Y garde orange,sSour
orange, Mkalingombe,
Mdanzi

Mlanzi Kisiloemali
sweet lawon, Mlimau
Kuunquat

~haddock, Pomelo,
forbidden tmat,
Mbalungi

Handarin, Tangerine
Hehenza wa kia jeni

(besl variety)
chenza kmga ja

Urupe fruit

wweert orange, wchungwa

sweet Lime, Mdiwn
wbazmu

D panith thyme,
Maungwa



Oultivated

Cul bivated
Cultirated

Cul tivated

Ol tivated

Cultivated

Cudlivated

Cultivated

Cultivated

Cul tivabed as
garden jdant

Fruit

F'ruit
I'ruit

'rait

Mrudt

ruit

Iruit

Fruit

Pruit

leavoes

0il from peel, {flower & leaf,
Frogrmee ) rlavour,

Feel oil, Flavour

0il from peols, Flavour

Sasential 011, Plavour



14.

ii)

iii)

Burcum: loawy'a linn
(Zir:_iberaceae)

Symbopoggn citratus
Stapt (Gramineae)

Elettaria cardgromyn var,
minuscula, Lira, (Haton)

(“ingiberaceae)

Bucalyptus spp. (Myrtaccae)

o, citriodorg Hook

. crebrg F.v.M,
B. pwiculata Jn.
L. rostrata

L.solipna ~m,

Bugenia spp. (Myrtaceae)

kyyenia gromtica kuntz.

syn, B.earryophylliata.
Thunle

. cumini Syn,
. Jumbolany lam,

JeA e

Twrmeric
Min jano

Lemon ;rass

Iliki, Cardamon

Lamon scented
£un

Owanp mhiogany

Clove, mkarafuu

Java Hlum )
Mzambarau



Cul tivated

Cultivated

Cul tivated

Cultivated

Cultivated

Gultivated

Cultivated

Cul. tivated

ihizomes

IBaves

Friat

leaves
twigs

Buds 8tems,

legves

Fruit

Flavour & colourin; matter,
Curcuma o0il, curcumin and
oleoresin,

Lemon y¢rass oil, Flavour, ,
fragrance & pharmaceutical

Cardamon o0il. Ilavour,
pharmaceutical and frgrance

Citricdora oil. Fragrance

Clove bud, stem & leaf oil,
clove oleoresin, Flavour,
Fragrance and pharmceutical



iv )

v)

19

.“,k) .

23

iii) 8, jambos Linn,

B JaVianlcy

w

S, madccensi

sounitlorg

fibiscus gbelwoschus lann,

(Malvaceae)

lappoeg asperitolia

A, hich syn, L,
javanica Qpreng
Verbanaceas)

Melaleuca leucodendron
Linu, (Myrtaceae)

Mentha viridis Lia.n
(Lubiateae)

Michelia chawmpaca Lann,

(Mignoliaceas)

ilose apple, Pommne
itose, Mpulabi,
Mpera wakizunygu,
urshi wa kzungu,
Hrashi, llpera julabi

dix jambu, mtofaa
miepe

Fome malae,
Fomerace, litofaa

Surinam cherry,
Pitange

Musk okra

Mpambake

Yot Lle bush

lant, Mnmaa

Champac



Cul tivated

Cultivated

Cul. tivated

Cultivated

WHld

Wild

Cultivated

Cultivated

cruit

Pruit (and

ornamental )

Seeds

ieaves

Ieaves &
twigs

W hole
fiowerin:

plant

Mowers

Anbrette oil

Ca jeput nil

opearmint oil. Flavour and
pharmiceutical

Fragrance




Moringa oleifery
Lam.syn, M. ptery,usSperm,

Gaertn. (Moringaceas)

Marraya koe.ai;al
Lpreng, (sutzceae)

Myristica trugrans
Houtt. (Myristaceae)

Fetroselliprum CriSpum
TMiHZ Nym. ex, auct Kew
(UmbeViferae)

Pimentsg recemos:i
(Myrtaceae)

Piper bete)l Linn,

(Piperaceae)
Piper ni, rum linn,
Piperaceau)

Polianthus tyberes,y lann,
(Amaryllidaceus)

Polyalthelia long:ifolia
Benth., & Hook., f.
(Annonaceae)

Mronge

cwry leaf, Mvuje

Hutmey;, Miungu mmnga

Parsley

Pimento, Allspice

Betel pepper,
Mtambuu

lack pepper,
Mpilipidli muaga

Tuberose

Tuberose



Wild

Cultivated

Cultivated

Garden plant

Cultivated

Cul tivabted

Cul tivated

Cultivated

Cultivated

Koot s, horse
radaish g

leaves

Fruits,
leaf

Fruits,
leaf

leaves and
borries

leauves

Iruits

Ilowers

Flowars

Fixed oil from fruits,
}flower & root oil wuld be
useful in fragrance and
flavour industry.(Opwion of
the lxpert).

Flavour

Mutmeg & mace oil,
Pharmaceutical

Flavour,

Parsley leaf and seed oil.
Flavour

Allspice, Flavour,
Pharmaceutical.

Medicinal and flavour

Pepper 01l & oleoresin,
Flavour

Tuberose concrete & absolute,
Fragrance.



33

1i)

veimun Spp.
(Libiateue)

Ucimum americanum Linn,

Lcinwn S.uve Wild

Ocinum viride Wild

vcimum Spp.

(unidentified)

Fandanus sSpp,
(P: inditic 048)

oalvia 8pp,
(Labiatease)
S, farinaceas

2, ofticinadis ldara,

iii) o, splendens

0.

27

38.

39,

40,

Triphgsia trifolis
(Rutaceao)

Thypus vul;aris Linn,
(Labiateae)

Vanilla pl-wnifolia
Andrews (Crchidaceae)

Vetiverig giganioides
Linn, (Nash) (Uriuinaea)

Zingibur oliicinalis hose.
(Cin iberacese)

Kivumbasi

Htwle
Mzainda

Mrehani

Mkadi

vage

Hyl‘tle 1ime
Mdimu wa Jhina

Thyme
Vanil

Muumari, Jetiver

uinger
Mg awizi




Wild

Wild
Wild

Wild

Wild

Jild
G tivated
wWild

Sultivated

Garden plant

Cul tivated

W1l

Cultivated

Whole
plant

wWhole plant
Jdiole plant

Whole plunt

I"lowers

I"lowers
leaves

Fruits,
Flowers

wWhole
plant

Beans
(Cureq)

Root

Ithizome

-—

0il rich in thymol

Kewda producls, Flavours

Sage oil. Flavour

Begential oil
Thyme¢ oil. faavour
Vanill., Flavour

Veliver oil, Iragrance

Ginger oil & oleoresiu,
Flavour, Fragrance,
Pharmiceutical a




MuD ICINAL PLANIS OF

cul tivted i1 -nls

Local/Common

ot ynicyl hame Family s Nume
1. areca <atechu Liws, Fairae Betel nub, areca nut
2. Cannalbis sativa Gariui bi- Indian hemp, ganja
liun, naceas

3. Garicy papuys bLinc, warilcucead Pav paw, papaya



LAl AND PuMBA

Uses FPhiirmacopoeias

Huts astringent; used in dysentry BPC 1949; Aust,P
& tor worms in dogs, Formerly Quin, F,, Jap. P,
employed as deccction (1 in 10)
or encma (1 in 20) for tapcworm
inivstation; sialagogue proper-
ties; now uscd as a masticatory,

Dried flowe : tops of femile plant,  BPC 1949, Indian

intoxicating; nsyrcotic when Portugese, Spuinish
smoked ; rusin commonly known as Pharmicopoeias,

hashish ana charas, A series
of cannabonoids extracted from
the dru;, Cannabis w.s formely
employed a5 sedative or narcotic
but r.rely used now,

A proteolytit enzyme or mXx.ure Ppain: FBC 1954 ;Ary,
of enzymes prepared from the Briz;, Ind, and ltaly,
juice ot unripe iruit of the plant

Pupain consists chiefly of a

mixture of papain ana chymopapaiin,

protsolytic enzymes, It is

widely ucd 45 g meat tenderiser

and in clarification of bevery e,

phormaceuticals

2IN¥auuT

TTT



e Cintanouwun cunphora Lwraceae Camphor troe
leus & <berm

5. Castig ristylg Ldn, L wninosas  Purging cassia

O, Lol acuminaty oterculiacea  Xola nut
schott. et mndl,

2. Cymboposon citratud uranineks Lemon grss oil

Otapf,



Camphior takon intermally is
irritant wil carminative | has
been used as mild expecterant to
relieve griping, Sxternally, it
acts8 a8 a rubefacienc, mild
analyesic, employed in linemcnts
a8 a counter-irritant in
fibrositis, neuralgia and
similar conditions, &unphor oil,,

after removal of camphior has been

applivd extermnilliy, mixced with
0il or as duch as a mild counter
irritant and in treatinent of
rhewnatic aftections,

Aqueous percolate of crusted
ripe cassia fridt (cassia pods)
evaporated to soft extract as
purgative, It is rarely used
alone,

Nuts contain 1.5-3% caflein and
traces ¢! theobromine, Kola
1iquid extract (with alcohol) is
used, Action is due to cafiein
contunt,

Formerly used a8 carminative but

noJ wiinly in flavour & frajgcance

industries; beta ionene ex,
citril used for preparation of
Vitamin A,; in 8o:p3 and
detergents,

Camphor in
Jrectically all
pharmacoposias

HPC, 1959 Ird, P,

BrC., 1949. Other phar-
macopoeias : Arg. ,Aust,
lﬁclg. » Br 1ia ’ Chil oy FF,
Neth,,Pol,, Port,toum
Spin, Dwiss,

e, 1954. Bruz,,
Id,




>
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sucalyptus s, ., lMyvrtaceae

Muenia caryephyllaty  Myrtaceae
Thunb, syl =2yoydunm
aromtecum (L) Merr,

Eucalyptus

Clove ,
Karifii




Lpecies availahle in Zanzibar
& Pcmba are not proferly
identified, Two sSpecivs on
distillatvion did not give any
Significant quantity of oil

GQloves are carminative used
in flatulamce and dyspopsia,
Infusions are somalimes used
aS basis tor rdx.ures,

Clove o0il is antispasmodic,
carminabive ) occasionally used in
the treatuent ot flatulent
colic, lixtren.lly, it is
irritant, rubefacient and
81lightly andgesic, It has
been used in liniments with
olive oil and i8 a house
hold toothiche reneuy mixed
with zinc oxide used as g
temporary anodyne filling,
though eugenol is often
preferred, AlL8o used as denti-
frice, a8 a flavouring agent,
it has also pruservative
properties.

Clove oils (bud, stem, Leaf)
are one of thu most widely
used es.ential oils in the
world,

Pharmacopeoeias ot Aust,,
Briz, Fr,, Hunyg., Ind,,
Jap., Neth,, Porte &
Sw'j_BS.

Pharmacopoeias of Ary,
Aust,, Braz,, ¢hil.,Chin,
¥r, Ger,, Hung,, Indg, It,,
Ml;x., Neth,, Port.ll&oum.,
Sm,, Owiss and U2,



0.

—_
Tt
.

S&i ‘Ciflili 1] ol
Chuili‘y.

Jatrophia cul'cys

Linn,

hMicotlany tabacaun

Linn,

Punicy pranatum
linn,

Ricinus communis

linn,

uuttiterae

iMacourtiaceas

Buphorbiaceae

20l maiceas

Punicacease

Luphor biiceae

Kokum

Chaulmoog'a

0il

Physics

nut

Tocacco

P.om:;ranate

vastor



YDolid fat expressed [rom seeds uscd 39
suppository badis, used in ointmoents
and other pharmiceutical purposes,

Daeds and odl used in lepI‘OSy; athyl
esters of chaulmoogra oil are used,
mo3tly replaced by the sulphones

for luprosy treatment,

lloasted nuts and secds are purgative
juice of plant useful in scabies
eczema and ringworm; twigs are

used for tooth brushing in swollen
SIS

beaves are sedative, narcotic,
emetic, antiseptic, used in
rheumatic Swelling, skin diseases,

Uried bark ot 8tem and root for
¢xpulsSion ol tapewormd; and as
astringent, rind ot fruit combined with
aromatics liku clove tor diarrhoea

and dysentry,; pulp is cardiac and
Stomichic, fresh juice jn cooking,

sead & seed o1l purgative, oil is g
Soothin;; application to the conjuctavites
amd al.oys irritation dus to forvign body
in Lhe eye) used for mking Solution of
alkoloids for ophthalwic purposes

uscd in making ointments,

Indian Pharmaicopoeia

lhal‘thopOlea of Neth,
kort,, 9puin, ladi,,

BPC, 1934, Pharmicopeia
Jup., Port and Smin

All pharmacopoeias except
rance which degcribes
the secd,

tys
o



16. Taw.rindus indjcy Le uminosae Tamarind
Linn,

17, YTaraktogsvnos kurzii lacourtiaceae Jhaulmuogra
king

16, Viola odorata Linn, Violaceae Violet




Fruit refrigerant, digestive,

carminative, laxative, useful in disense
caused by deranged bile; infusion employed
a8 drink in febrile diseases., A
polysaccharide (Tamirind polyose)
extracted from thae Seed used a8 binding
agent in tablets, as a suspending

agent for insoluble powders and as an
emusifying: agent,

rixel 0il from fresh ripe seeds used
as chaulmoogra oilj also produced from
spme species of Uxénocarm!S,

Plant antipyretic, diaphoretic,
fabrifuge; Flowers emollient, demulcent,
used 1 biliousness and lung troubles,
root emetic,



wlll GHOWING FLOHNIS

Botanical Name

Ab ytilon pauritisnug  Halvaceae

adansonig Jdipitgta L. Bumbacaceae,

Alee Spp. Lil tacoae

Local/Gomion
& N_»_une

Mbiha

B.obale

Al @3, Mshubir
Mwitu




Useg Pharmgcopoeia
Other species used medicinally in -

Africa (e.g. leaf for hiccup,roots

a8 anthelmintic,plant as abortifacient,
root applied locilly in inflamnation
and ab8cess about the eye)-

Pulp edible, mak:s refreshing and - |
cooling dring with water usced in o
fevers, haemoptysis and diarrhoea. ,
In West Africa dried leaf, as condiment

Seasoning, Seal kernel used for

flaw,uring soup, Fruit rich in

Vitimdn O, [Iruits and seed in

dysentry leaf is wsed as a proppylactic

against fever (Milaria) to chuck excesuive

perspiration and 48 an astringent,

i, Alows is an anthraquinone¢ purgative Pharmicopoeias of Arg,
Because of its griping tendency it Aust,, Belg,,Braz,,Chil,
is ,iven in conjuction with belladonna  Fr,, Ger,, Hung,, Ind,,
anl carminatives, Plant is atomachic It,, Jap,, Neth,, Nord,,

purgative emnenagogue, anthelmintic Yol,, Fort,, Houm., Span.,

and used in piles and rectal fissures; Swiss & U5,
fresh juice is cathartic, cooling

and  useful in fevers; pulp in

mens3trual suppressions, root in colic,




FAR weijlemy sinicum Gommsl inaceaa

5. Annon chisophyllyg Anonaceie
Boje

b. Antigris Loxjcaria Moraceas

(Fﬁl‘s . ) Leach,

Te Arpemone meXjcana Papaverucees
Linu,
- Brexig myda, aScriensis Saxifragaceae

9. Barringtonia racemosy. lecythidaceas
Hoxb,

Konywse

Mtopemtope

Npulele
Upa8 tree

Mexican popyy

M jukulaiku

ltomondo




Plant is used in colds, -

Plant antidote in snake bite remedy in
Tanzania, root as homicidal poison, bark
as emotic and medicinadly in Zanzibar,
leaf as remedy in diarrhoea and abdominal
hewviness, root with sodabicarbonate for
veneral diseases, and root bark with soda
bicarbonate tor gastro intestinal comp-
laints and infysion of leaf as an eye
lotion, Fruit and leaf useful for

guinea worm,

Sap i8 arrow poison, seeds are
febrifyge and useful in dysentry,

Yellow juice and leaf used for the
narcotic amxl anodyne properties for
dressing wounds and application to
warts, for jaundice and dropsy.

Herb diurctic, seed narcotic,

emetic, demilcent and expectorant and
0il purgative, HRoot ia alterigtive and
used in chronic 8kin disegses,

Koot is used for yaws

The bark, secd and extracu ofplant
insecticidyl, root and bark stomichic and

for skin dise e; friit julce for eczema, stem
and rout bark rich source of tannin




“

1Us dauhiingd oy thonnin, ii Le umninosae Mo
~ chuach Hehekwa Lune,
I "
ancl toot

11. Ualophiyl iwn auttiferas bondoo
inophyllun Lo, Alvxand rian
Laurel
1, Uuooda occidentlis leuminosae Stinking weed,
Liwue, weld cofiae,

Kune Nyik:

15, Uieola tour . Line, Lo Jwdnos e hund< Ryika
Sy, L, Obtusitoll
Lini,

14. ClSvumpalos parier. Menis peruceas Mshiki cha buga
Lami.,



Jark ponordicea diarchoe s wed dgsentey -
reinedy, leat tor chest compladnte ) coush

rem -y,  voncentrat d intusion in bark

in intlaasation of suns

01l from scuds specific ior dkin dise ses -
aid ueed in rheamatism,  dark 15 a8tripgent
and used in internad hasworrhage, _um is
emcetic and purgative, juice is dso
purgative (Kemel had 50-704 oil),

Leaf infusion to relivve abaominad piin -

leaf und stidk to et rid of boly vermin,

leaf decoction anthelmintic, poultice

of leatl apdive or relier of oedewn,

used as purjavive and for fuvers especially

Malaria, cor pleurisy as a prophylic ic l
agadnsy leucorrhosa; pl nt as condiment '
and for pertunlng, boasted sood as g )
sabsuit.ate wor cofxm:; tincture ol v cd o
tebrifuge,

lear decoction tor eyv trousls, as -
laxative, leawves and seeds in skin
dise.ses | tor ringworm .nd itch,

mxtensively us -d oo medicine 1o afire., -

lwots ws d in pr-gn ey, as o sexu 1l

stimulunt, loc relier of aldomin:l pains,

rhewnavic  pains el head «che, oot inftusion

lor “ownake  Lit:, rwot In LreLinont

of blennorrhagia, haemituria ani colic aul oo

diuretic, as a pur_ative, antiperiodic, in

dysipepsiy and diarrhoey, lor Cough, av

cmnenyiogue, and febrifuge, bxternally leuaf

and root used for scabius, lor absces:es .nd Bores, .



154 Goleus barbatus benth, labiateae Eat:ir Potatos

16. Comgnelin: Comnelinaceae Kongwa
bepehalensis linn,
and C, gambesica

17, Costus sSarmantosud dngiberacege Mikntutingo

i8. orinug kirkiil Hak, Amarylliduceae  HNyonyore

19, Laturg tastuosy Yol.naceae Mnaraha
D, wetel Linn, Mranuha

“0e bissotis rotumditolia Malastowataceae Pain ldlier,
Priana Kichinja uthia




A3 expectorant, emmsnagogue and diuretic, -
It is, however, cultivated as a Source

of food,

liquid within flowers for eye troubles, -

antidote for hot water ants, mucilage
from the bud and calyx used as local
application in thrush in infants, bruised
leaf appliead to burns, Plant used as
demdcent, a refrigerant and laxative,

Th: stalk and juice of costus spp, is -
anthelwmintic, which 18 8ouctines used with
the juicv of Lissotis rotunditolig,

trult and imier part o the bulb as .
puwrgative, Outer sacles are poiSonous and -
used a8 rat poison, Scglus are Soaked in

water and used for washing Sores in

¢hildren,

driwd leaves used in medicine for the bytura herb:
Same purpose ad beliadona leaves, nd, F.,
rlowers used in asthma; Beeds, leaves HpC, 19/9

and roots wsed in irB8unity, fiver
with catacrbh,

Juice anthelmintic, It it tubercolosis -
remedy,  wWhole plant is used in rheumatisp

ard yaws and as an anthelumintic as also

for diarrhoea,



ro
o

23,

26,

Lpy throphleun

puinesnse G, Yon,

tuphorbia
hirta L,

—

guinecusis
Schum,

Flue;riieq vireSa
Bail,

Gloriosg
8imgplex L,

Harungzana

madagpScariensis

Foir,

Leguminosae

Luphorbiaceae

Flagellariacea

Euphorbiaceae

Liliaceae

Guttiferae

Ordeal tiee,
Mwavi ,Mbaraka

Milk weed
Mziwaziwa,
Quinsland
Asthma plant

Mpepa

Mkwamba

Mkalamu, Mpewa,

Msapare

Ngoningoni,
Mlamu nmdamu,



Bark highly poisonous, weak miceration -
or a decoction used as an anthelmintic;

powdered bark for headache; bark is emotic

and purpative used also for rheumtisim,

and skin diseases

FPlant uscd in the form of liquid extract BPC 1954
or' tincture in the treatument of coughs and Ind, PC
aSthma

Berries used as a remedy for -

vaneral disesses, IMant used for skin
disenses and peristant leg wlcers, Leaf
i8 astringent and used for miking a hair

Wwash,

Rost infusion with meat broth for mlaria - )
Root a.d fruit as snake bite remedy, bark o
which contains tannin for diarrhoea and I
pneumonia,

Tubers abortifiacient, Powdered rovot -

stock for treatment of impot~ncy and barrveness,
Juice is considened disinfectant in the
treatment of wounds,

Yellow 'latex! as dye and root and bark -

to many uses including developing female

breasts and interupting menses, Exudate

used for scabies and tapeworm, Bark is also

tapeworm remedy, L af for haemorrhage,

diarrhoea, jonorchoea, sore throabt nnd fevers,

esin from flowers used for colic puerperal g
infection, ro.und worm and 29 rubefacient,



<8,

ro
N
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Impativns Balsaminaceae
wallgriana
Ho k £,

Convolvulaceae

Lippia aSperi- Verbaace:ae
£ lia A, hich, syn:
#, javanica

S preng,

Melinceae

Haelia azadargh

Matuanunge

Majani ya mwaka,
Mlakasa

Mpambake

Persian Lilac



Root a2 abortifacicnt, stems for -
abdominal and liver pains,

Used externally for rheumatisim colic

and dropy, Ointmant from leaf and -
extract of leaf ygive excellent results

for bed sores, l1biled tuber is diuretic

and brings relicf in dise;ses of bladder,

seed pood remedy for stomachache and cramps,

Weak infusion of leaf und stem lor -
coughg,colds and bronchiul troubles,

Infusion mace with addition of

Artemisea afra and i3 then used for fevgp,

influenza, measels and propyYac.ic against

lung inflamaation, Smoke from burning

the plant i8 Sometimes inhaled for reSpi-

Yalory conditions , Flant finds v:iried uses

in various parts of Africa,

Plant used in other parts of Africa.!nfusion -

of 1saf and fruit a8 local appli ation of

cezeiid Aqueous extruct of huartwood relieves

asthmatic attacks, Plant as emetic and cathartic

Strong decoction of root bark as an anthelmintic

Plant .8 tonic and antipyretic, Ointuent frow

plp of fruit for skin disenses, Decoction of bark

used as lotion on ulcers, includiny s yphilitic

ulcers and other 8kin diseases, A paste of leat, flower,
bark and root i8 cttective as g local application to skin
lesions of leprosy and savbile o anycous leaf extract
is insecticidil, A poultice ol flowers is s5.id to kill
lice, Idower is used in treatlng eruption ol sculp,
Fruit oil considured to have same prop rties as neal
(margosa )oil,



31, Mowoxdica Cacurbitceas Hiidens blush,
charantia L. tHkasela

Mucuna: praciens Lenuninos: Butfe &

32, ucuny priuticn qwailnosae ngiﬂgﬁ,ﬁpxﬁh

D, 3, syn. M,
prurita Hook,

33, Qoiluoum Spj, labiatae Musquito bush
Kivumbasi, Jembe
14 waganga, Vauo,

Mt de,

34, nuelieg tuberusa  Acanthecasae -
s5,n, Depleracua.thus
Lubeivsy

Staychotarghiety Verbanuceie Je rvain
[midcensis (Lann)

Vahl, var, wadic

Byn, 2, irdiea

Vall,

Ao
T

3¢, Synadepiym caringtum  Luphorbiucsae Mvunja kongwa

BOoC 1 s

37. auvolitig Apocyanacens -
mombasiia Slapt,

Lubiatene
3. Phymus vl riv L, Thymo
R u‘A‘UI;L &1)-11,;( Lira., M dvaceas ]-1{,;1};,{;;1,

Mchokochole
Arapdne tibrae,



Frouit and leaves anthelminitic, useful in

piles, leprosy, jaundice, vermifu e, s el -
antidiabetic, juice of leyves, emetic,

pur, tive, gisen in biliows afrections,

rubbed in buring of soles of fuot,

beeds nervous tonic, aphrodisiae in -
~scorpion sting, pods anthelmintic,

loot puriative, in dropsy, stong i fusion

mixed with honey given in cholera (usesof

the plant in Zanzibar are not aviilable)

Infusion of leaf disinfectant -
and insceticide,

Infusion of tuburuus roots couling - p
md icine, i

Litustaca ot lef ¢ oling medicine .sad -
extemally for purulent uleers, iven
intermally for fevers, and rheumatism,

inflamnation,
Milky juice used for treatment ot boils, _
oot used as homicidal agent and for killing -

dogs. A3 aqueous extract of the root has
hypotendive uftect and neutralises effect

ol adrenadin (Koot hat alkiloids amony them Goi16
percent reserping),

Found 45 jandn plant and not used Spreitically, -

oot decoetion used for indi_estion _



MEDICINAL PLANTS: DINTIFRICE

Botanicil HNime Family Lociil/Common Name Uses Pharmacopoeia
1. Acacii farnesiana Wild Leguminosae Acacia, frapgrant Youny: shoots uged for cleaning
acacia teeth, bark astrincent and

demulcent; flowers give concrete
and absolute used in fragrance
industry.

~ A
Joe e

nilotica Del, " - tGreatly esteemed for tooth -
- cleaning.

3. Ywrenia cumini Lam, Myxrtaceade Mzambarau, Java Plum  Young shoots for cleuaning of
teeth, bark astringent used in -
the preparation of astringent .
decoctions, gargles and washes,
fresh juice with goat's milk for
children diarrhoea.

de Jatrop: curcas Linn. Euphorbiaceoe Physionut, Mbono, Young branches as dentifrice;
Microrura roasted nuts and seods purgative, -
juice of plint useful in scubies,
eczema and Iingworm,

Se Fariniri curiatellafoliy

= Rosaceae IMbura btrips of bark for tooth cleuning
Flanch ex. Benthl.

decoction of bark milaria remedy -
blood tonic and ciardiac stimulant,
diseuases of respiralory passages;
fruit edible).
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1.

3.

Fixed oil

Castor

Chaulmoogra

Margosa

Theobroma

Produced From

Prom seeds of Ricinus
communis Linn.

(Euphorbiaceae)

From fresh ripe seeds
of Hydnocarpus-wightiana
Blume, H. anth¢lmintica.
Pilerre,, H, heterophylla
and other speciea; and
from Taraktogens kurzifi
King (Flacourtiaceae)

From seeds of Azadirachta

indica A, Juss, Syn.

Melin azadirachta Linn,

zMeliaceaes

From roasted seeds of

Theobromi cacio Linn.
zSterculiaceae;

FIXED OTLS
General Properties Products
and uges

Rokentith.gf (Brodyet ton

Zanzibar

Purgative, given in treatment 1) Aromatic Castor
of foud poiconing; administered 0il
with milk or fruit juice, in 11) Castor oil Fmulsion

capsules or emulsion; in conjucti- Very good

vites to sooth eyes, and allays ii1) Castor oil Emulsion

irritation dus to foreign body for infants

in the eyes, making solution of

alkaloids for ophthalmis purpoces, iv) Castor 0il Enemas

in ointments,

For treatment of leprosy, i) 0il

skin diseases and certain

cutaneous diaseases, ii) Ethyl Ester of

Usually used as ethyl chaulmoogra oil Good [

estera of the oil, -
]

Used in hair tonic and 0il Good

skin diseases, oil is

stimulant, antiseptic,

alternative in rheumatism

Bases for suppositories,

rressaries and bougies; 0i1 (Cocoa butter) -

ag an ingredient of emollient
cointments, also used as a
lubricant in massage. Major
ingredient of chocholates,



N

ML. G L aNis O H

local/Gomaon
Botanical Name Family Nepe bey Phapacopoeias
1. Momgidjca foetidag  Cucurbitaceae Mkarena Fruit pdp poisonout to weevils, -
Schum, 2d <ond, moths and anis; used a3 repollant
2 Folypudiym scolo~  Filicineae hoyiani, Fern is reputed to be an absolute ~
pendris Mkutikuti, specific for bugs, Leaves when
Spread on bed repels bugs at once which
do not come back for a long
pariod \
&
3. Taccg involcarata Taccaceas African,Tahiti Root 8lock~- bitter, full of starch - i
syn, T.pinnatifida or Mji arrow wheu prepared is of excellent
root, culinary properties, useful in
Uvanga Jike dysentry, Rich source of starch
(2023 percont)
Le Tephoipsii vopellii  Legwainosae Utupa wa Afvican fish poison par excell epce, -
kibaazi, Ieaf, an cfficient paradticide
utupa aguirst flea; leaf and secd have sSame

toxicity as of nicotine, Dry
leaf retain toxinity piopirtioc even
after a long time,



LIST OF APPARATTS. & EQUIPMENT

dten

Air loak tubes

Adaptor for rubber tubing & 2,/29
Maptor receiver (Vacuum ) NS 24/29
Ewaporating dishee (5 ml. capacity)
Eveporating dishes (90 ml. capacity)
Evaporating dishes (320 ml. capacity)
Oylinders (10 ml, capacity)

Oplinders (25 ml, " )

Cassia flask 150 ml, capacity, flat
bot tom, thin neck grad, 0.1 ml

gla8s with stopper,

Delivery sdapter (Sooket M8 2,/29)
Multiple adapters (K 2,/29)

Splask heeds (Anti foaming, NS 2//29)
Condensers lLiebig (75 cm, NS 29/32)
Condensers Liebig, (40 cm. NS 2,/29)
Condensers Allinn, (40 om, NS 2,/29)
Condensers Spiral (50 cm. ¥ 29/32)
Dropping fimrels (250 ml, cap, NS 29/32)
Ddstilling link (M 24/29)

“ater jet pump (glase)

Annexure V

tit:
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Water jet pump (nickel plated length 22 c,m.)

Reaction bulb for high pressure
Saponification, 500 ml. round bottom flask
Wwith air condenser 1m, in length.

Distilling link with splash (NS 24/29)

Claison he:ds (Differemt sizes)

Distilling heads (¥ 24/29)

Still heads (NS 29/3)
Still heads (NS 14/23)

Reduction adaptors (Stocket 14/23) - (Cone 19/26)

Ruber Cones

(

(
(
(
(
(
(

"M 14/23) - (" 24/29)
" 14/23) - (" 29/32)
" 19/26) - (" 24/29)
" 19/26) - (" 29/3)
" 19/26) - (" 34/35)
"N 24/29) - (" N 2932)
"N 29/R) - (" ¥ 34/35)

Expansion adaptors (Socket 19/26) - (Come 14/23 )

(

(
(
(
(
(
(

" 24/29) - (" 14723 )
" 24/29) = (" 19/26 )
"o29/32) o (" 14/23)
" 29/32) = (" 19/26 )
" 29/32) . (" 24/29 )
" 34/35) = (" 19/26 )
" 34/35) = (" 24/29 )

PONONONNN N NN W Wt
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Spray guns (For T,L,C.)

Spray test tube

Separating chambers (Chromatank for plates
(20 cme x 20 cm,)

Separating chambers (Chromatank for plates
(20 ca, x5 cm.)

Separating chamber (round tank for plates
(20 . x 10 cm.)

Separating chamber (29 x 17 x 28 cm,)

T,L.C. plates pre.coated (Assorted)

Caromw a.togram for paper

Caromatogram for paper

(aromo jars (cylinders )

T,L.C, drying rack (fo: plates 20 x 20 cm,)

Stainless steel inset (for 2 plates up to

(20x 20 cr,)

Glass plates for T,L,C. (20 cm, x 20 am. )
u " " " (2 ca x10 ca.)
n " " " (20 cmo x5 ca.)

Qaromatographic column 20 cm, X 1,5 cm.

" " 40 cmy x 2,0 cm.
n " 60 cme X 3.0 cm.
n n

80 cmy X 40
Reéervoir for chromatographic columm (250 ml)

3\»

\nm\n\n\ng
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Reservoir for chromatographic colum (100 ml )
Reservoir for chromatographic column (2000 ml)
Cork Stopper Assertment (berk )
Seperatory funnels (pear shaped, stop cock )

( 500ml capacity
Sepepratory funnel (as above 1000 ml)
Sepermtory funnel (as atwve 2000 ml)
Cork bores
Fractionating column (length 360 mm 24/29)

" " ( Lengzh 600 mm NS 2,/29)
Stoppers closed and assorted (from NS 14/29 - 34-35)
Thermometers (NS 1423 0° to 250°C
Thermometers (NS 14723 10°C - 110°C )

Themometers (NS 14/23 0°C - 360°C )

Rubber tubing normal wali, (8 mm dia )

Rubber tubing " " (10 mdia)
Rubber tubing " " ( 18 pm dia )
Rubber tubing *® " (20 mmdia )
Rubber tubing " ( 25 mm dia )

Rubber tubing Heavy wall ( 10 mm dia )
Rubber tubing " " (12,5 mm dia )
Filter papers Grade I (4.25 cm dia )
Filtsr papers Grade 1 Sheets, (46 x £7 ca)
Sample bottles (50 ml capacity )

" " {100m " )

" " (25 ml cap, Stoper M @4/29)

10nm
0m
0n
"0m
Om
0om
0o

5 pkts of 1000 each

5 boxes of 100 each
1 gross
-de -

-4 =
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Sample bottles ( 500 ml cap stoppers NS 2,/29 )

- 1oL -

Volumetric Pipettes ( 0.5 ml cap )

Volumetric Pipettes (1,0 ml cap.)

Volumetric
Volumetric
Volumetrioc
Volumetric

Volumetric

"

( 2,0 m1 cap.)

(3,0m "
(5.,0m "
(10.0m *®

(20.0m "

)
)
)
)

Volumetric pipettes (25.0 ml Cap )

Tolumetric pdpetces ( 50.0 ml cap )

Sapd bath

(dia 150 om )

Sard bath (dia 200 mm )

Sand bath (

Burette ( Capacity 10 ml, 8cale division 0.02 ml )
Buretta ( Capacity 25 ml, scale division 0.05 ml )
Burstte (Capacity 50 ml. &cale division Q.1 ml )
Weighing bottle with stopper (30 x 50 mm )

Tubing connector (Polyamidnylon for 3 am tube or more )
Tubing comnecter (Folyamide-nylon for 5 mm tube "
Tubing comnector (polypropolene Tfskape for 8-10 mm bube)
Tubing comnector (Y, shape, polypropopene for 5 mm tube )
dpecffic Gravity bottle (10 ml capacity )

dia 250 mm )

N
10

2

2

2

2

3

3

3

3

2

2

2

2

5

5

5

10

10 pieces
10 pleces
10 pieces
10 pieces,
3
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Pyknometer ( 1 ml. capacity )
Test “ube (25 mm diam )

Test tubes (12 mm diam )

Test tubes (10 mm diam )

Glass tubes (Assorted diameters )

Glass rod (diam 4 mm length 1,5 m)

Glass rod (diam 6 mm length 1,5 m)
Capillary tubes

Thermometers for melting pdint

Graduated cylinders with spout (10 ml)
Graduated cylinders with spout (25 ml)
Graduated cylinders with spout (50 ml )
Graduated cylinders with spout (100 ml)
Graduated cylinders with spout (250 ml )
Graduated cylinders with stoppar M 19/27)
Round bottom flasks (cap 100 ml NS 24/29)
Bound bottom flaske (cap 150 ml M 25/29)
Erlemmeysr flasks (cap 250 ml M5 24/29)
Erlemmeyer flasks (cap 500 ml ¥ 2,4/29)
Round tottom flask ( cap 100 ml NS 24/29)
Round bottom flask ( cap 500 ml ¥ 24/29)
Flat bottom flask (cap 500 ml NS 2,/29)
Flat bottom flask (cap 250 ml M 24/29)

21 gross
1 gross
1 gross,
10 kg.

2 pkts of X ea:
each

2 pkts or 30 each
10 pkts

10
10
10
10
10
10
10

10



e

Conical flask (cap 1000 ml IS 24/29)
Conical flask (cap 500 ml NS 24/29)
Conical flask (cap 250 ML NS 24/29)
Filtration flask (cap 1000 ml ¥ 24/29)
Filtration flask (Cap 500 ml NS 2//29)
Filtration flask (Cep 250 ml MS. 24/29)
Buchner funnel (diam 60 mm cap 125 ml)
Buchner funnels (diam 4.25 cm )

Buchner funnels (diam 7.0 cm )

Buchner funnels (diam 11.0 cm.)

Filtes flask (cap 250 ml)

Filter flask (cap 500 ml)

Heating elements ( Spiral 180 mm diam IKd )
Heating element for water jath

Aater bath (6 holes with concentric rings )
Heating and drying oven

Melting point apparatus

Spare lamp for M,P.

Spare heater for M,P,

Balance sprirg

Balance, douhle pan

Balance wmx (weight 200 g X 0,1 mg)

ot plate (spiral 180 mm dia 1 to 2 K, ,)

N S T C IR & R Y Y . D I A o Y B A A

N
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Hot piate (spmiral double ring 140 mm dia 2, KW)

Heating element (spiral 140 mm dia 1 K.W,)

Liquid A45lid extractor (Soxlet complete unit 2000 ml)

Rectification colunm (Cap. 20 litrc flask with heating
mantle)

UV, lamp

U, V. tube (6 watts, long wave)

UV, tube (6 watts, shcrt wave )

U,V. lamp protecting goggles

Heating mantle (multisize, 50-500 ml 8ap flasks)

Heating mantle (multisize, 500-1000 ml cap. flasks)

Spare heating (elements for) mantle (for 50-500ml flask)

Spare heating (element:) mantles (for 500-1000ml flask)
efractometer (ibbes,)

Polarimeter with sodium lamp

Polarimeter tube (20 cm length )

Folarimeter tube (10 cm length )

Polarimeter tube (20 cm length 2 ml cap)

Polarimeter tuve (20 cm length 1 ml cap )

Trans former for Polarimeter

Circular diac. (cover glas-es)

Grinder (mixer )

Retort stand (120cm length )
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Retort scand (170 mm length )
Retort stand Rods (500 mm length )
Retort stand Rods (600 mm length )
Retort stands rods (750 mm length )
Retort stand rods (1000 mm length )
Retort stand Clamps

Retort stands 30ss heads

Jetort Stands Rings (diam 35 mm)
Tetort stand rings (diam 10 mm)
Retort stand rings (diam 75 mm )
Petort stand rings (diam 1000 mm )
Stirrer (Slectric )

Plant Press

P SR S SR

-

0

-3
o

PN N N



Camphor

- 106 -

CHEMICALS & SOLVENTS .

Carbon disulphide

(rtho - Cresale
Citric acid

Acetic acid glacial
1,2 Dichloro ethane
1,3 Dinitro benzene

Diethyl ether

2, 4-Dinitrophenyl hydrazine

Bthyl acetate
Formic acid (100 %)

Bromophenol blue

Conc, Hydrochloric acid

Methanol

Potaseium hydroxide ( Pellets)

Potassium iodide

Potassium dichromate

Suaptity

25 1it,
1x2,5 lit,
5x500 nl.
2 x 500 ml,
10 x 1 1it,
T x 100 g.
1 x 1 1it,
1 x 500 ml.
1 x 500 gm.
3 x 1000 ml
20 x 500 ml
1335 %
50 x 500 ml.
1,x100 g»
1325 1it,
1 x 500 ml,
2x5 gm.
4x 2,5 lit,
4 x 500 ml,
4 X 500 gme
1 X 100 gm.

1x 500 gm.

sssassgssassE
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Pnenolphthalein

Petroleum ether (407 - 60°)
Petroleum ether (60°- &0°)
Petroleun ether (80°- 100°)
Maznesium Sulphate

Sodium acetate

Sodium hydroxide (pellets )
Sodium Sulphate

Sodium bdsulph ite
Salicylic acid

Sodium bicarbonate

Sodium sulphite

Sulphuric acid (Corz,)
Sodium thiocsulphate

Sodium nitrite

Silica gel G,F, (T.L.C,)
Silica gel T.-.C,

Silica gel (Column)

Sdlver nitrate
Semicarbazide hydrochloride
Fyridin

Phthalic anhydride
Tartaric acid

(xalic acid

Ferrous sulphate

Vanililin

Thymol phthgalein

Ah°sive Araldite

2325 em.

5 x 2.5 1it
£x 2,5 1it,
5x 2,5 1t
5x500 gn.
5X500 gme
10x500 gm.
3x 1000 gm.
4x500 gn.
1x250 gme
1x1000 gm.
10x500 gm.
(x2,5 lit,
1x500 gma
1x500 gme
5x 500 gm.
10X500 gme
4500 gm,
x25 gm,
1x100 gm,
2x500 ml.

1x500 gm.
1x500 gm.
1x500 gm.
1x500 gm.
1x 100 gm.
X5 2me
large size

B E B E B B EBEBE B EBEEBEEBE B B
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(MIN,OF AGRICULZ 25 )

3.

5
é.
7o
8.
9.
10,

.

12,

13,
14e
15,
16,

Smal’ cardamon, both Malabar & Mysore

varietiss,

(Splits and separated seeds if available,
2y be Supplied).‘

Mace

Thutneg

Lemon grass at 8 weeks interval
to see seasonal yield & quality

Fack pepper
Ginger

QOrange peels

LIST OF MATLEIAL oEQGSTID L LK

26 DECEMBER

0:0DHA Z4 SaMFULI 2D.AZ0HITASIXKA

Ftler orange leaves

Camphor tree leaves

Cananga flowers
Cinnamon (True)

Leaves
Bark

Pimento leaves (collected from
under the trees)

Pimento berriss

Vanilla pods (cured)

Vetiver roots

Tacca tubers (for starch)

1983,

Annexure VI

15g. each (dry)

143,

up to 5 xg.

30 ke.

1 kg
5 kg
5=10kg.
10 kg.
10 kg.

10 kge
1 kze



Annexure VIT

Government Chemical Laboratory, Ministry of Agriculture, Z'bar

The laboratory is charged with the task of soil analysis with a
view to advising *he farmers about the level of soil fertility and the
requirement of fertilisers. Work was also being done in the past on
the evaluation of some essential oils from aromatic plants of the area.

Clove buds have been distille¢ in a small laboratory unit, made
of copper, with the facility Jf cohobation of the distillate. The
charge consists of 100 gm of clove buds (whale) mixed with 500 cc of
water, Complete distillation takes about 24 hours, yielding a pale
yellow, heavier than water oil in an yield of 16 per cent; a maximum
of 16.5 per cent o0il has been obtained.

With the help of 2STC distillery, ylang-ylang flowers were distilled.
No data was available on its oil content. Distillation was done in two
stepa; oil collected during first 3 hours and thereafter during next 12
hours., A bulk sample of about 1,5 kg 0il was available.

0il of mutmeg was produced in the laboratory. No further data
was available,

Lime o0il was also produced. Mo data was available. None of the
above mentioned oil samples were analysed for their physico=chemical
propexrties.

No work is being done on the essential oil-bearing plants now,



Annexure VIII

Quality Control and apalytical laboratory, Pharmaceutical Plant,

Ministry of Health - Zanzibax.

Pharmaceutical Plant has its own Quality Control Ilaboratory
to analyse and check quality of tablets, saline and Dextrose solutions, -
vitamins, antibiotics, pyrogen—-free water, etc. The laboratory is
manned by 6 technically qualified personms.

The laboratory has equipment like oven, autoclave, deep freeze,
muffle furnance, flourimeter, disintegration and nardness tester,
sieves, chemical batances, and saccharimeter, Normal glassware,
chemicals and few solvents are also available.

One room is air conditioned which houses U.Y. spectrophotometer,
a pH meter, nentrifuge, Ultra-{ for moisture determination.

However, laboratory is not equipped with respect to work on
essential oils., Apparatus, equipment and chemicals needed in this

work are listed in Annexure V
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Annexure IX

8 de i{3 i :

The Government of Zanzibar specifies /, grade for
cloves which 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 (IS0 2254 - 1980) which
are®  identcda With the 8tandards laid down by tke British
Standards Institution (B 6097 ~ 1981)., Specification® on
cloves are under -

0, C Grades

Moisture Headless Teandrils of Extraneaus

Knokar
Gragde: Stapdayd:  Coptent — (Clgves:  Mother Cloves: _pgtter: = glgves
ﬁ>

I, Special Zanzibar 14 e 2
Qality IS0 12 2 2,5 0.5 0.5
Quality 10 12 5 4 1 3
111, Zanzibar - Not - - -
3o 12 specified 6 1 5

(Figure given about are "Percentage~ Maximum'
Bulk of the crop of cloves in Zenzibar fal's within
Grade II i.e, Stﬂm&xﬂ» mty.

The Fourth Zanziter grade is the "Distillation Quality"
which allows for up to 20 percemt contemt of 'khokar' cloves,
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Annexure X

ESSENTTAL OIIS and ARQMATIC CARMINATIVES

Essential oils known as etheresal or volatile oils are still used
in various forms for medicinal purposes even though their use has
decreased with the advarcement in the pharmaceutical industry. ZIZssential .
0ils when taken internally exert a mild irritant action on the mucous
membranes of the mouth and the digestive tract which induces a feeling
of warmth and increage salivation, during excretion by the bronchioles
they act as mild expectoranta. Taken after meals they are carminative
and are, therefore, employed for the relief of gastric discomfort and
of flatulent colic and also to counteract action of purgatives., On
tke skin, they produce irritant and rubefacieAt action causing first
a sensation of warath and smarting, followed by mild local anaeathesia,
Por this reason they are used as counter irritant and ocutaneous stimulants
in the treatment of chronic inflammatory conditioms and to relieve
neuralgia and rheumatic pains. However, they may also cause sensitisation,
When inhaled they render secretion more fluid and relieve congestion
of bronchioles and they may be employed for this purpose in conditions
such as chronic bronchitis,
Essential oils are also employed as flavouring agents in medicinal
preparations. Besides flavouring action, essential oils act as carminatives.
Information on uses of essential oils, their products and other

aspects are given on the following pages of Annexure X.



wesential
Uil

achilla

A jowan

Allspice

Ambenr

Amviis

Anise

Yroduced {rom and
0i)] content

vried flowering tops of
Achilleg milietolium
(Compositae)

8.25 percent,

Dricd ripe iruits of

xrdchﬁ@ 10y Ammgpxp_
tic

(Umbe.l.llierae
4 Lo 6 percent,

seg urder Pimento

Destruclive distillation
of certain . resins or by
distilliin, resin oil,

Jood ol Amyris balsgmi.-
ferge (liutaceae)

Urjed ripe {ruits of
—— .
(Umbelliferae) 2 percent
and above and dricvd ripe
fruit of Illcium verum
(Magnoliaceae) 5 percent
and alove

LIST OF IMPOIAMI FOoBINTAL

N . ‘L jes

ﬂﬂd use 18}

Variety of mediciral
purposes,

Diaphoretic, stimulant
and haemostatic prope-
rties,

Aromatic carmipative;
comuercial Sourcce of
thymol (fruit caminative
and anbispasmadic).

Properties simlar to
turpentine oil

Usv:s a8 of those of
sandalwood oil

An aromatic caminative,
expectorant anu flavouring
agents ; ingredient of cough
mixtures e lozenpes,
(Anise ruit is camminative
and mildly expectorant and
wed for producing oil),



OIL IN IRRADE

Broducta Eotential of Production
and _uti}isagtion jp Zangibgr

Infusion and
liquid extract,

Aromatic water Good; may be cultivated

Liniments -
|

Bssential oil - E
i

i)Aqua Anise Good-recomnended for

iig Syrupus Anise cultivation
iii) Anise Emlsion
iv) inise Spirit
v) Anise Water
vi) Concentrated
Anise Water

X 2anxauuy
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8.

9.

10.

11,

Anethi

Amomum

By

Borgamot

Betel

Bitter
Almond

Cade

bYaee under Dill

0il not pruvduced; Fruits
of Amomum amgrum, 4.

%___r_llgtlcum and A,Subulatym

Zingiberaceae),

Leaves of Pimaentohcris
syn. P. chmoSaibﬁ_ller)

(lyrtaceae) J,W. Noore

Fresh peel of fruit
from Citrus beniamig
(Rutaceas)

Dry leaves of Piper

betel (Piperaceae)
0il not produced,

Distillation with
water of cake left
after removing of
fixed o0il by expre—
s8sion of kernels from
bitter almond,

peach or apricot,

Cade oil is obtained by
destructive distillation
of brinches and wood of
Jupiperus cedr
(Cupressaceas).
Lkasential oil not
produced,

Used a8 a substitute
for true cardamom,

Used as hair lotion, as
an astringent appli-
cation to the face after
8having,

Porfumery

Stimdant and carmi-
native properties,

Flavouring agent

Treatment of psoriosis
and eczema, and sebo-
rrhoea

Bay Bum

Preparationa for
hair

Masticatory;

chewing of leaves,

Emul2ions and
for ailinary

purposeﬂ °

Ointments,
Shampoo and
Medicated soap,

Good -

Good - may be
cultivated

Ty -



13.

Ve

15.

16.

17.

13,

19.

Ca jeput

Capsicum

Calamus

Caraway

Ca rd amom

Cassia

UCdQ 1woud

Frosh leaves gnd twiys of
species of Malileuca €.3,

M. cajuputi and .P!-l___g__euc de~
ndron Linn, (Myrtaceae

(leo resin produced from
dry ripe fruit of Gapsicum
gntuum var, minipum and

C. frutescens (Solaniaceae)

Dried rhizomes of Sweet
Flagg; Acorous calamus
(Araceae) 1,5 to 3.5
percent,

0il from freshly ground
fruita, vy ripe fruits of
Carum carvi (Umbellifecrae)
3.5 percent and above

weeds of dry, nearly ripe
fruit of Elettaria caramg-

var, minuscula
Zingiberaceae) / per cent
and above,

From the leaves and twigs

of Sinr cussia
(Lauraceae) 1 percent & above

wood ot Juniperus virginiana
and other spceies of red cedar
(Cupressaceae),

Internally as carminative
and externally a8 a stimu-
lant and mild rubefacient
in rhoumatism,

Girminative, in atonic
dyspepsia, externally a8

counter-irritant in lumbago,

neuralgia and rheumatism,

A hitter and carminative

Aromatic carminative; for
flatulent colic of infanis,

Carminative; as flavouring
acent,

Carminative and slightly

astringent,

Perfumery; cleaniny agent
in wicroscopy,

Ointments and ldiniments

i)Strong Capsicum
Tinchure.
ii)Gapsicum Cotton Wool.
iii)elf Adhesive Flaster,
iv )Cauze and Capsicum
Tissus,
v) Cepsicum Ointment,
vi) Compound Capsicum
Ointmnto
vii) Capsicum Tincture

Infusion

i) Caraway water

ii) Concentrated
caraway water

i) Compound Cardamom
Tincture,

ii) Aromatic Cardamom
Tinecture,

Powdered dryg from
the 8ark.

Essential oil

Good

Good

Good,
recomnended
for
cultivation,

Very good



[

20, Celery Ury ripe crushed fruits of
Apium graveolens,
(Unbel1iferae)
1,5 percent and atove.,

21, Chamomile Dried flower heads of

Anthemi8 nobili.:
) (Compos itae)

224 Chenopodium From feeh flowering and
(dmericm fruiting plant of Cheng-
wormsoed ) pudium ambresiocdes var,

gnthelminticum,
at“(?h—eno[,:od iaceae).

23,  Cinvamon RBark oil from the inner dried

bark and leaf oil from leaves
of Cipnamoyum zeyl.nicum,

(Iauraceae) 1 percent and
above in bark,

24 Citronella From leuves of Cymbhopojion
nardus and S,winterisnus
(Graminaae)

[ 25,  Clove Pud, stem and leaf oil irom the
: dried flower buds, stem .nd le-
aves respectively of bujenig

caryophyllus syn, Baryuphyllus

aromiticg Syn. Bupenia aromaticy.

) (Mhyrtaceae)

-~ 0il from: buds 12 to 20 percent

! stems 4 to 6 "
leaves 2 to s "




Antispasmodic; celery fruit
a8 a household remedy for
rheumatism, Flavouring agent.

Aromatic carminative and
flavouring azenl, (Chimomil 2
flower is aromatic bitter,
emetic),

Anthelidntic, particularly
for round worme (Ascaris)
hookworms, dwarf tapeworms,

Bark and bark oil are carmi-
native, used a8 flavouring

agent, as inhualation, 8pray,
occadionally as proservative,

Flavour and fragrance, soap
and cosmetic industry, mos-
quito-repellant,

Carminative and antispns-
modic, extemally irritant,
rubefacient and slipghtly
annlgpesic, 01 i household
remedy for tooth-ache,

. wvour & fragrance industry

Essential oil

i) Infusion 'Chamomile

Tea! household remedy

for indigeaticn,

ii) Poultice for infla-
mmation,
iii) Hair Freparation,

Essontial oil,

ig Cinnamom Tincture

ii) Distilled Cinnamon
Water

iii) Syrupus Cinnamoni

iv) Cinnamon Spirit

v) Concentrated Cinnamon
Water

i) Antimosquito
. preparations
iig Aqua Citronsllae
i1i) Spiritus Citronellae
3
ii) Concentrated clove
Infusion,
iii)Anodyne Dental 1511ing
iv) Tooth-ache Lrops
v) Powdered Clove,

Clove water

Good

-CT

Good ,reco-
mnended for
cultivation

on large scale,

Excellent




ro

(oA
.

30.

.

32,

Copaiha

Coriander

Cubeb

i,
(anethi)

Eucalyptus

Fennel

From copiilu (oleoresin)
obtyined 1rom the trunk of
Copgiferg Lansdorfi and other
species of Copaifera,
(Legwainosae)

Dry ripe or nearly ripe
fr.its of Soriand cum
Sativum, (Umhelliferas)
0.3 percent and alpve

Ury,umripe, fully  rown fruit
of Fiper cubeb, (Fiperaceae),
15 percent amd above,

bUried ripe fruits of Anethum
Lraveolens éuhropeun dill)
and A,80wg (Indian dill)
(Umbelliferae).

2.5 percent and above

Oleoresin exuded through the

bark of Cynarium luzonicupm.
(Burseraceae).

from the luv .ves and tenmmnal
branchus of some specics of
Buc dyptus iving 0idl rich

in Cineol such as L, dobulous,
(Myrtaceae)

bried {ruit of cultivated
plants ot roeniculum val, arc
var, vulgare Syn,

'y cppdliaceun; t.dulce;
(Umbeliiferae)

1,2 percent and avove,

Carminative, used as urinary
antiseptic in chronic cystitis
and gonorrhoeal urethritis,

Aromatic stimdant and
carminative,

Urinary antiseptic,
earlier but not now,
Flavouring agent,

Aromatic carminative especially

for flatulence in infants,

Properties similar to those
of turpentine, local
stimlant,

For catarrhal conditions of
radpiratory tract, for cough
in chronic bhronchitis and
asthma,

Aromatic camninative; for
trcatment of flatulence,

It was usnd

Oleoresin and
Fasential Cil

igkowedered drug
ii)lissential Oil

[hes ential 011

1)Concentrated
Dill water,
ii)bill water
iii)Gripe Mixtures,

Uintments,
i) Pastilles
ii) Bdms

iii) Inhalers

iv 0il Spr‘ay
solutions,

v) Gintments and
liniments,

i) Concentrated
Fennel woter,
ii) Fenurel water

Lood-recormnended
for cultivation,

Good.-recommended
for cultivation,

- L1

Uxisting plants
species need
screening,

Sood.recomnend ed
for cultivation




33.

34

35.

36.

37.

39.

Galanga

Geranium

Ginger

Juniper

Laurel

Lavandin

lavender

Lry rhizomc ol Alpinia offi-
cinarun (lesser jalanga) and
A. galanpa (grealer galanga)
(2ingiberaceae)

0.5 to 1.5 parcent

Over ground part of plents of
Pelargonium = pp, (Geraniaceas)

Dictilliation of rhizomes for
0il and extraction with
solvent tor Uleoresin - of
Zippiber ofticingle,

(Zingiberaceas)

Dried ripe ftruits of
Juniperys coumnynis
(Cuprestaceae),

005 LO 2 pel‘cunt.

Dry ripe berries of

lLourus nobilis
huun\.co.mt

1 percent or above

Over round part of hybrid
af Lavanduly latifolia & L.
oftjcinalis. (Labiatae).

Fresh flowering tops of
Lavandula intermedia and L,
ofticina}lis syn, L,
anpustifolia,

Aromatic carminative,
8imilar in effect to
ginger, in rheumatism
and catarrhal affections,

Fragrance and Cosmetic
Industry,

Carmingtive properties,
somet s added Lo pur-
yratives to prevent griping;
Flavour industry,

Carminative, used in flatu-
lence and colic; diuretic,

Flavouring Industry,
(Berries were reputed to
have carminative,emienagogue
and diuretic proporties),

Soap & Fragrance Industry,

Carminative, uded in flatu-

Infusion or
Decoction,

Essential 0il

1) Oleo-~resin
ii) Ginger syrup
1i1)Mist, Zingib.,

¢, liheo,

iv) Strong Ginger
Tincture

v) Weak Ginger
Tincture,

i) Juniper Spirit
ii) Oleum Junijeric
Lign,

Essential 0il

Essontial 0il

i) Compound Lavender

lence and colic, insecl ropelient, Tincture,

Fragrance industry, sometimes

used in Fharmiceutical industry

to cuver disagrecable odours;
Presepvalive properties,

ii) Lavender Spirit,

Good

-811 ~
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AN

Spike
lgvander

lemon (rass

Mace

Matricaria

Melaleuca

Melissa

Over growsl part of Lava-
ndula latifolia.

Aerial part of the plant
Cymbopoiion Slexuosus and

G, citratus,
(Gramineaa),

Lxpression of fresh lemon
pecl ot Citrus limon
(Lutaceae).

Arillode of seed of
Myristicg fra;rans,
(Myristicaceas),
7 to 14 percent,

Lry flowedheads of Matricaria

chamomilly, (Cempositae).
0.4 percent and above

Leaved of Mclaleucy ) alter—
nifolia, (Myrtuceae)

leaves and tups ol Melissa
officinalis, (Labiatae),

Frugrance Industry

A3 carminative in paﬁt;
Flavour and Fragrance
Industry; 1or produc-
tion of vitamin A,

Carminative; mostly
ueed in Flavour
Industry,

Aromatic carminative
Flavour Industry

Sgme use gs that of
Chamomilla,

Constitnent of
disinfectants,

Sedative & nervous

tonic; carminative and
diaphoretic; digestive
stimlent & a8 a fragrant
stimlating application
to Lthe skin,

Essential 0il

dssential 0il, perfumery
isglates and chemicals,
Vitamin A,

i) Lemon 0il

ii) Terpemeless
Lemon 0l

iii) Lemon Spirit

ivg Lemon Syrup

¥) Natural Lemon Syrup

vi) lemon Tincture and
Syrup from dry
lemon pecls,

Essential 0Oil

i) Powdered Mairicaria
ii) Essential 0il

Essential 0i1

i) Ingredient of
Arcgmatic Spirits
and Aromatic waters,

ii )Compound Aromatic
Spirit,

Good -recomnended
for large Scale
¢altivation,

Good

Good

- 611 —



47.

49.

51(1)

(1)

l'ustard
(illack &
white)

Neroli

Niaculi

Nutmey

Orange

Bitter
Orange

Ripe seads of DBrassica piurg
(Rlack mwtard) and B,alba
(4nite mustard)
(Cruciferaae).

Flowers of bitter orgnge trae,

Citrus aurantiug.
(Rutaceae

iresh leaves of Melaleucgg
viridjiflora, (Myrtaceae),

Ury kemels ot seeds of
Myristica fra;rans
(Myristicaceus),

5 percenc and above,

from fresh peels of
Citrus sinensis of
distil.ation of dry
orange peels
(Kutaceae).

Pesls of Citrus
aurantium (bitter oran;e)

(from seeds)
ii) Mustard Limiment
iii) Spiritis Sgnapsis

Condiment, emetic,
counter irritant,

i) Concentrated
Orange lower
Water,

ii) Flixir Aromaticum
iii) Orange-flower
JWater,

Flavour & Fragrance
Industry

i) Syrupus Olei-
Aetheri Niaoult

Used in rhinitis,
laryngitis and diseases
of respiratory tract,

Aromatic and canminative, i) Liniments and Hair
mildly rebefacient. Lotions,
(Expressed Nutmey
0il incorporated in
plasters and hair
lotions),

i) Aromatic Elixir
ii)Compound Orange Spirit
iii }Sweet Orange Peel

Tincture,

Flavowr and Fragrance
Industry

Dry bitter orange
peels are carminative

i ) Simple Elixir

ii) Orange Liquid txtract

iii) Concenirated compound
orange Peel Infusion,

iv) Concentrated Orange
Peel Infusion

i
Good e
(@}
|
Good
Good



Origanum Fresh or dry flowerin, tops
of Marjorum, Origanum marjo-
ran: and O.,vulgare,
(Labiatae).

Orris Pecled and dry rhizomes of
Iris germanica, l.paliida
and 1. floren-ina.
(Iradaceae).

Plamaros: leaves and flowering tops of

Cymbopogon marti ni var. motia
(Gramineae),

Parsley from dry fruits of PetroSelinum
crispum syn, P.Sativum; Apium
petrose]_inum.'(Umbell,i ferae ; .

Pepper Dry unripe fruit o! Piper

pigrum, (Piperaceae).
1 to 2,5 percent,

Peppermint Whole fresh flowering over-

ground part of Mentha piperita.
(Labiatae)




v) Aromatic Syrup

vi) Orange Syrup
vii) Bitter Tincture
viiig Orange Tincture

Herb 18 an aromatic
carminative; uscd in cough -
ayrups; used extemally

in he.ding lotions with

other herbs,

Fragrance and cosmetic i) Orris Tincture
Indwstry ii) Syrup of Violets
Flavour and Frugrance Basential 0il and
Industry Isolates

Fruit & root diuretic and Liquid Extract of
cmnenagogue, 0il in . Fruit and Root,
Flavour Industry,

fruit is diaphoretic and Essential 0il
djuretic; stimulates taste and

bids increasiny gastric 0Ol eg-resin
secretion, 0il as

Flavouring agent

Aromatic carminative, i) Concentrated
ralieves gddtric and " Pep,.ermint Emulsion.
intestinal flatulence ii) Concentrated Pepjer-
and colic; used with mint water,
purgutives to prevent iii) Dijuendum Methae,
gripuy; flavouring iv) Peppermint Spirit,

dental preparations v) Peppermint water,

Good

Good-recomnended
for toial
cultivation,




58.

59.

€1,

64 .

Pimento

Pulegium

Pumilio
Pine

Rose

Rosemary

Rue

Dry full grown unripe fruit
of Pipgenpts ofticipalis,
(Myrtaceae)

3 to 4.5 percent,

From wood of Pinus pajustris
and other Specics of Pinus

by extraction and fractionation
or distillation of wood,
(Pinaceas).

Fresh herb of Mentha pulegium,
(Labiatae)

From the fresh needles of
finus puwo var, pumilio,

\rinaceae).

rresh flowers of HRosg
damisceny,
(Fosaceaa).

Flowering tops and leaves
with twiygs oi HoSmarinus
officinilis. (labiatae ).

Lry herb of iuta gruveolems,
(Kutaceae)




Carminative and Flavouring
agent.

In general disinfectants
and deodorising purposes,

Emnenagogue

Extermally as rubefacient
in sprains and fibrositis;
relieves cough and nasal
‘congestion when inhaled
with steanm.

Fragrance Industry; Toilet
preparations, lozenges,
dentifrice and ointments,

Carminative and mildly
irritaent; used in hair
lotions, 8oap, liniments,

Antispasmodic and emnena-

iii

Bssential 011

i) Pine 0il
Inhalations

i) Bssential Oil
ii) Spirit

i) Bssential 0il as
irhalant in
con junction
with other
ingredients,

i) Concentrated Rose water
ii) Rose water
Rose water ointment

i) BEssential Oil
ii) Rosemary Spirit

Essential Oil

gogue; powerful local irritant,

Good

=21 -




S

67.

dage

Qandalwood

Qassafras

Savin

Spearmint

Sweet Birch

Terebene

Thyme

Lzry leaves of 5 dvia
fijcinulis,
iLabiataeS

Heartwood and root of

Sant b
igantalaceaeg

Root or root bark of
Sassafras albidug.
(Lauraceae),

3 percent and above

Fresh or dry younyg Shoots of

%ceae%%m

1. to 4 percent,

Fresh f.l.ouerinb overground part
of Mehthyg Spicatg syn,
M. viridis, (Labiatas),

From Betuly lenta
(Betulaceae),

Steam distilled product of
sulphuric acid treated
turpentine 0il

Leavea and ﬂouermb tops of
i3 and other

Speciea of Thymua and Origanum,

(Labiatas),

1 percent and above,



Caruminative; spasmolytic Essential 0i1
propertiesd and diminishes
salivation, flavouring agent,

Fragrance industry; previously Hssential 0il
used with cubeb a8 a urinary

antiseptic,

Rubefacient, flavouring Bssential 0il

agent,

Bamenagogue Busential Oil

Carminative and flavouring i) Concentrated

agent, Used similar to Bpearmint water

0il of Pepperwint, ii) Spearmint water
Reliet of lumbago, Bciatica i) Lininents

and rheumatic conditions ii) Uintments

Rube facient, used for i) Pastilles

theumatic pains and stifthess
odour more agreeable
than turpentine oil

Herb is carminative, used as lissential 0il
an ingredient of coug,h

linctuses; as flavouring agent,

0il is antimicmbizﬂ.

antispasmodic and carmmat.lve

used for whooping cough and

bronchitis; rubefacient and

counter-irritant.

Recomuend ed
for trial
cultivation

i T

——




LISI O AROMATIC CANAINALIVES

Compound Description Properties Prepargtions Scope of
Production in
Zanzibar
1. Ancthole White pale yellow crystalline Aromatic caimina‘ive, - Good if
compound, obtained from natural expectorant and flavouring cultivated
sources e,g. 0il Anisc, Fennal agent; common ingredient of
or synthetically, cough mixtures and lozenges
2, Apiol Green coloured oily liquid Emmenagogne but of doubtful
obtained from Parsley by therapeutic value - -

alcocholic extraction

3. Benzaldehyde Clear colourless liguid Flavouring agent in place i) Syrup containing 0.2 -
having adour of bitier almonds  of bitter almord oil, percent benzaldehyde
used in place of Wild
Gherry syrup,

ii) Benzaldehyde spirit,

i1ii) Compound
Banzaldehyde
Blixir,
\
e Camphor Natural camphor from the Internally irritant and i) Camphor Injections Good |
wood of Cinn ¢ unphora carminagtive; mild expectorant, .., . 4‘
(Lwuraceae relieves gripin(,‘. Expiedey: ii) L"‘.)m“omd |
ard synthetic yubifaciont, wild analgesic, inotus \
enployed in liniments iii) Cumphor —
a8 a cowntor-irritant in Liniment w2
fibrositis, neuralygia and
simdlur conditions, iv) Cumphor
Jubcutuneous or intra- Compound
musculer injoction as a cir- Mixture
culatory and respiratory
stimulant, v) Cunphor <
Ointment -




Cineol, 18

From Bucalyptus oils rich in
cineol, c¢ajuput oil and other

oils,

From clove oil

v 1) Hu,rd
Camphor
Ointment

vii) Camphor
Spirit
viii) Compound

ix ) Camphor

X ) Compound
Camphor water

i) Inhalants

i1) Ointments

Action and uses as those of
Eucilyptus oils but less irrita-
ting to mucou8 membrunes, Used
vith other counter irritants

in ointimments; antimicrobial
properties, used in dentifrices
Ingredient of many

pharmiceul ic1l preparations,

Properties similar to clove oils -
i.c, antispasmodic and carminative;
souctime usd in flatulent colie,
Ixternally irritant rubefacient and
slihtly andg esic, Used in lini-
ments,

~mployed in dentistry as flavouring
agnb and mild rubefacient, a8 an
oletudent for hypertensive dentine,
caries  or exposid pidp, mixed with zinc
oxide, as a temporary ancdyne dental
filling,

Cineol
rich oil
is yet to
be
produced,

Excellent

12
(1]

c-—




(c

9.

Ment hol Natural from oils ol Mentha Spp.
(Labiatene)
o! synthetic menthol,

Safrole Odowr of sassafras; obtained
from recuificd camphor oil

Terpineol A mixture of itomers; produced
mostly synthetically,




Chiefly to relieve Symptoms of i) Monthol and Benzoin Good
bronchitis, 8inusitis and siwdlar Inh)lat ion,

conditions; used a8 inhalant, ii) Menthol and Emcalyptus

a8 pastilles, as ointuent Inhnlation

(with eamphor and cineol) to
chest aud nosiril, Apulica to
skin, it dilates the vesuels
causing sensation of coldncss iv) Vap, Menthol
followed analgesic effect,

ltelieves ?yt.duin,_,‘ and used in V) TMasal Drops
creams, lotions or ointments, vi) Ointments
in pruritus and urticarcia SaN 1 1 e
Uan}l fer he-dache, 1'hcwnazic vii) lustilles
poing and neuralgin, It has  viii) Spray
canninative action

iii) Menthol and line
inhalation,

Propertioes similar to 8.8afras - -

oil

Disinfectant and Solvent i) Used in chloxynol solutions -
properties, as flavouwring and 8imilar Prepavations,
apent,

-elt -




Annexure XI

0il of Citromella

Two types of oils of citronella are produced and marketed in the

world trade i.e., Java type - produced from Cymbopogen winterianus Jewitt,

and Ceylon type produced from Cymbopogon nardus Rendle. Java type is the

most important oil produced on large scale in Indonesia, Taiwan, China,
India, Guatemala and Brazil., O0il 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, citromella
0il has acquired a limited scope but nevertheless is still one of the large
volume essential oils trade in the world due to special odour characteristics
of the isolates from this which are still preferred by some perfumers.

Zarizibar has a potential of producing this oil as it has suitable
agro-climatic conditions, large sitillation capacity and a plan for soil
conservation in which its cultivation will fit admirably. A bdrief mention
of the cultivation practices is given:

Citronella = Java type is a perennial which needs iropical climate,
regular and spreéad out rainfall tlwroughout the year. It does not tolezatle
water logging and does not grow well on calcareous soils,

Propagation is by rocted slips which are taken from healthy bushes and
planted at a spacing of 0.5 to 1.0 metres depending on soil fertility. More
spacing is given in morxe fertile soils, For slopes, plants are put crosg-wise
to reduce 3soil erosion at the time of heavy rainfall., In the initial stages
of gocwth, fields are kept clean of weeds; thereafter the plant spreads,
sdquires-a dushy form and suppresses growth of weeds. Plant is soil

exhausting and responds well to fertiliser, In the initial stages leaves

are cut to induce better growth of the plant,.




Pirst 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 oil yield tapers down,

0il content varies from 0.5 to 1.0 per cent, in a good field, except,
during dry season oil content is much above 0,5 to 1.0 per cent. Undex
favourable and irrigated conditions as much as 200 kg oil per hectare can
be obtained while under rainfed condition about 40 to 80 kg oil per
hectare can be obtained,

The spent grass after distillation can be used as boiler fues (after
drying) or used for card board making on cottage scale. Spent grass can
alsec be fed to dairy animals,

011 can be packed in 205 litres drums after removing moisture
and sedimenta,

Products Quality and Standard Specifications:

Citronella oils - both Java aﬁd Ceylon types are primarily assessed
for the total acetylisable constituents, caleulated as g.raniol and aldehyde
content, calculated as citromellal. Other factors taken into consideratiomn
are physico-chemical characieristics, cleanlinese and appearance of the
oil.

Separate standards for both Java typelCeylon type of oils have been
laid down by various countries and Organisation. Important ones are

summarigsed hereunders

011 Type Standard Total Alcohols Total Aldehydes
(as Gerarjiol) (as Citronellal)
Citronella 204 No.14 85=97% 30-4 %
Java type 3S 2999/19:1972 8% Min. 3% Min,
150. 3849: 1976 8% Min. 394 Min,
Citronella EQA No., 12 556 5% T=15%
Ceylon type BS 2999/18:1972 59=65% T=15%
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Sri lanka is the sole mroducer and exporter of Ceylon type
0il of citronella. It is experted in three grades, <.e.

Common 50 per cent total alcohols

Ordinary 52.5 per cent total alcohols

Zatate 55 per cent total alcohols

Level of alcohol content is the minimum pexcentage.

Main Market: Main consumers of citronella Java type are U.S.A.
U.K., France, Federal Rep. of Germany, Netherlands, Switzerlandj Japan,
Mexico, Socialist countries of E.Europe and USSR, Spain,Italy and Belgium.

There is no scope for Ceylon type oil., Only Java type o0il should

be produced which has market spread over many countries,.
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Annexure XIT

Bucalyptus Oils

Out of a large mumber of Zucalyptus species only a few are exploited
commercially for their eassential oils for pharmaceutical, perfumery and
industrial use. The two mosi :irportant iypes are:

1., Medicinal Ewcalyptus Oils: This group is characterised by high content
of cieole used as an ingredient in certain pharmaceutical products. Main
species used for production of essential oils are:

Cineol content

Zucalyptus globulous Labill, 70 - 8%

australiana Baker & Smith syn. 3I. radiata Sieb. 70 - 7%

I

Z. dives Schaur var, 'e' 70 - 796
E. polyyrachtea syn. E. fruiticetorum 80 = 3%%

(in trade, the term medicinal eucalyptus oil also embraces cineol=-rich

0il produced in China by rectification of the oil from Cinnamomum camphor@)

2. DParfumery eucalyptus oils: 0il obtained from I, citriodora. Hook. is
characterised by a high content of citronellal, (65 - 80 per cent) together
with citronellol. 3. macarthuri was also used earlier to produce an oil
rich in geraniol and geranyl acetate.

3. Inlus*trzial eucalyptus oils: Certain species e.g. E. dives, Z. australiana

and 3, numercsa yield oils rich in piperitone and phellandrene used in chemical
induatxries,

The cineol rich oils are used in the pharmaceutical products, (losenges,
pastilles, syrup for cough, colds and cinest ailments as also some formulations
for skin complaints) house hold products and in general perfumery and
flavouring application {soaps, colognes, bath oils, air freshners,

disinfectants: ete).




The oil is used as such as also after rectification (to rmmove
components having undesirable odour and %o enrich with respect to cineol
content). The oil from E, citriodora is used for soaps, perfumery compounds
and disinfectant as also as a starting material for perfumery chemicals
esvecially hydroxy citronellal, citronellol eic.
Production: World production of medicinal eucalypius o0il 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 oil production is a side product (from leaves) of the
timber and pulp industry. Brazil now orodices about 100 tonnes of oil
where cultivation of Sucalyptus species has been taken up., South Africa
where production of oil is based on E, smithii now exports about 200 tonnes
of 0il. Australian production has decreased considerably.

Medicinal Sucalyptus oil is traded on the basis of its cineol
content; Spanish and Portugese oils are considered the best, Perfumery
eucalyptus oil is characterised by its citronellal content ranging from
65=80 per cent.

Annual consumption (in tonnes) of all the eucalyptus oils are

as under:
Zucalyptus Oils

Country Medicinal Perfumery Indusrial
Te3.4, 230=250 20=30 10-20
U.K. 95-105 40-50 5
France 550=560 20=30 5

?.,R. Germany 210=220 10 Negligible
Netherlands 50 10 "
Switzerlands 20=25 5«10 "
Others 200-=350 - -

Juality Assesament & Standards Specifications:

l. Medicinal Zucalyptus Oi{ls: This type of oil is assessed primarily

b e—
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on its content of cinasole, odour, content of phellandrene and iscvaleralde-
hyde are undesirable for certain uses, overall apvearance, cleanliness, and

certain physico—chemical characteristics. Following sitandards have been

published:
Standards Applying to oils from Cineole content (%) )
BS 2999/53:1975  E. globulous & some other species 70 Min,
150 770 Z. globulous 70 Min.
1S0 3065 Australian 80 Min.
Eucalyptus 85 Max,

Requirement of oils conforming to B.P., (1980) are more stringent
than 1S0 and 3.3,
2. 0il of =, Citriodora: O0il is primarily assessed on its aidehyde
content calculated as citronellal. Other characters are general appearance,
cleanliness and certain physico=chemical characteristics,

Standards for the oil have been laid down by 1S0 (1S0-3044), British
Standards Institution (BS 2999/23) and the Essential Oils Assocn. of
U.Se.A. (S04 No. 130). Requirement for citromellal content differ somewhat

in these gstandards are given under:

BS., 2999/23 67, Min.
150 3044 706 "
20A.No. 130 65 to 8%%

Fucalyptus specles, which aze 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 bdeen taken up
under 'Social Forestry Programmes'. 3Broad requirement for cultivation
are well drained, light soils, temperature range of Sosto 3000, 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. smithii has shown greater resistance to drought than many others
while Z, globulous withstands better the low temperatures.

Propogation is normally from seeds, preferably through seed deds
and nursery.

For raising Eucalyptus for wood purposes, a spacing of 2m x 7m is
kept, using interapace for raising short duration crops i.e. corn, beans etc.
For the purpose of essential oils, closer apacing of 1.0 to 1.5 x 3m is
adopted. For the purpose of oil, 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 ba used as fuel for distillation. Harvesting and coppicing is adopted
as per local conditions and requirements, TYield of oil per hectare varies

from species to species. An idea can be had from the following data:

Species 0il1 content from leaves 0il yield per hectare per year
(k)

E. citriodora 0.8-1.5 About 60

E. globulous 0.75~1.25 " 75

E, smithii 2 " 100

E, australiana 3=3.5 " 200

E, dives vaxr 'C' 3=3.5 " 200




Annexure XIII

GUM NAVAL STORES

Turpentine & Rosin Industry

Production of rosin (brittle transparent solid) and oil of
turpentine (clear, aromatic liquid) is an important world industry.
These are obtained by steam distillation gum oleoresin  produced by
wounding the pine trees and are recovered in a ratio of 4:1. In the
unprocessed form rosin and turpentine oil 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 oil composition
varies according to the source of gum oleo-resin. It is, nevertheless,

a versatile essential oil and its various isolate, primarily alpha

and beta pinenes are the starting materials for fragrance, flavour
industry, pharmaceuticals (vitamins), insecticides and polyterpene
resins. 3Besides, the oil rich pine stumps from old trees give on
solvent extraction products like wood rosin, wood turpentine, dipentene
and natural pine oil.

Following species of Pinus are tapped in the world for the oleo-
gum resin.

i) Pinus elliottii

i1) P, kesiya
iii) P. caribaea. var. hondurenasis
iv) P, occarpa
v) P, roxburghii Sarg. syn. P. longifolia Roxb.

vi) P, insularis Zndl. syn, F. khasya foyle.

The U.3.A., U3SR, 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 tall oil rosin (a bye-product

from the conversion of pine trunks to pulp by the sulphate process which
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yields sulphate turpentine, tall oil rosin and tall oil fatty acids)
and wood rosin for domestic consumption., 2ortugal and China with
estimated output of 90,000 tomnes and 200,000 to 250,000 tonnes
respectively, produce almost entirely gum rosin and meet world demand.
World production of turpentine oil is closely linked on rosin production
and is estimated at about 250,000 tomnes , 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 U.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, rainfall., Yield of
gumn oleo=-resin is greatly influenced by the basal diameter of the tree
(in the U,S.A. a diameter of 23 to 25.5 cm at a height of 140 cm above
the ground is considered the minimum size for ecornomic tapping). Flow
of gum oleoresin is dependent on the ambient temperature ; temperature
of 21°C over a duration of 8 houra during the 24 hours period is the
minimum for profitable tapping., Consequently taoping period during the
year is limited depending on the location and weather. Normally, only
one face is worked on young trees; larger tree naving a diameter of
about 35 cm at a height of 140 cm above ground are often tapped on two
opposing faces and that too fir a limited period not exceeding 4 years.

Tapping of gum oleoresin has an adverse effect on the growth of
the tree. Tnerefore, taoping 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 gum oleoresin and hence of rosin and
turpentine ¢il is a bye-product from the pine trees which are normally
raised for timber and pulp. Hence, it not only gives additiomal products,
revenue, f£illip to various industries but also generates rural employment.
Productive pine trees are those which are ready for felling. India,
which produces gum oleo-resin from P, roxburghii consumes the entire
production of about 40,000 tonnes of rosin and 10,000 kilo litres of .
turpentine oil which is less than the actual demand.

Production of Gum Qleo-resin: Production of gum~oleo-resin is comparatively

simple and easy and is essentially a manual operation. Resin is obtained

by "tapping” which iﬁvolvea removal of a section of bark of the tree

near the base to prepare a ‘'face' whercfrom a white, viscous gum exudes

which i3 collected in a cup attached below the 'face'. Use of sulphuric

acid on the face induces additional and quick flow of the resin. Exuded

gum which i3 collected in the cu) 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 till such time that tree is felled, Yield/

duration of tapping season, the basal diamter, size of the face and the

tapping technique, Treatment with sulphuric acid yields about iwice as

much gam oleoresin as from untreated trees.

Pinus palustris and P, elliottii in U.5.A. yield on an average

4 k g of gum oleoresin per face per gseason, In case of P. roxburghii

the yield is about 2.5 kg, 2.3-2.7 kg from P, insularis and about 1.25 kg
from P, walliohiana in India.

Processing: Processing of gum oleo=resin into rosin and turpentine oil
is essentially a steam distillation process, the turpentine oil comes

over with steam while rosin remains back in the vessel wherefrom it is

removed while in molten form.
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Gum oleo-resin is first heated and diluted with turpentine oil
(about 2 per: gent), filtered %o remove wood chips allowed to settle for
some time to remove dirt etc. and fed into the distillation still. The
mirture is first heated with close Steam Oiland then live steam passed
through the mass. Distillation is contimued till practically all the
turpentine oil distills ever which is recovered from the florentine
flask. Molten rosin is run directly into metal drums or into moulds
for subsequent packinge.

One tonne of gum oleo-resin yield about 700 kg of rosin and 100-200
litres of turpen*ine oil.

In India the corresponding ylelds of rosin and turpentine oil
are about 725=750 kg and 250 to 375 litres respectively.

Sroduct quality Asseasment: Rosin is traded normally on the basis of

colour, general appearance and softening point. Grading is established
by reference to the official United States colour stendards which range
from X (the palest and most valuable), through WW-WG (common and desirable
pale grades) to ¥M (medicine ) and to the darker KE 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.elliottii and P, palustris)

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 'spirits of (gum) turpentine' have been published

by British Standards Institution (B85,244 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 oil (IS:533-1973)
who recognise 2 grades.

Turpentine oil is also used as a feed stock for conversion by
chemical means into pine oil, fragrance and flavour materials, pesticides
and resin derivatives. 3Suitability for and uses is determined by the
chemical composition of turpentine oil which varies from species to
species,

Considering the basic importance of gum oleoresin products, some
further details are given:

To understand the difference in chemical composition of turpentine

oil from various countries, following data is given:

Content of (%)

Country Alpha Beta a- 3 Longifolene Other
Pinene Pinene (Carene Terpenes

U.S.A. 65=75 20=30 - - 5
France 60 25=30 - - 5=10
India 20=30 5=10 55=65 2=5 2=5
USSR 75 - 15 - 10
Portugal 80 15=17 - - 3=5
Sweden 80 5 15 - -
Japan 85 10 5 - -

Alpha and beta pinene are the most valuable. However, in India,
utilisation of Asocarene and longcfolens has been done so successfully
that these are no longer considered of les:s 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.




Uses of Turpentine 0il : Turpentine oil is widely used in paint,

varnish and shoe=polish industries. It is 3lso employed in pharmaceutical
perfumery for making synthetic camphor and pine oil, insecticides,
disinfectants and denaturants. In India, chlorinated turpentine {60-30
per cent chlorine) is claimed to be comparable to DDT in its action.

Also use of turpentine oil from P, insularis has been recommended for
extraction of quinine from cinchona with low alkaloids.

In pharmaceutical (turpentine oil is included in Indian “harmacopoeia
and I.P., Codex), the oil is used for its locally irritant and mild anti-
spetic properties., The oil acts as a stimulant expectorant and is useful
in chronic bronchitis and in ganzrene of lungs.

T+ is used as a carmimative in flatulent c¢colic and also in %typhoid.
T+ i3 also used to arrest minor haemorrhage Iin tooth socket and nose.
Sxternally, o0il of turpentine is used as a rubefacient in the form of
linements in rheumatic affections such as lumbago, arthiritis and
neuralzia. As an enema the 0il 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 0il ¢ DPinenes along with longifolene and carenes are

hyiroxylated and etherified to yield a mixture of terpineols and terpene
ethers which are the main constituents of matural pine oil{obtained by
steam Gistillation of pine weed), The 3synthetic product is straw coloured
liquid with pdeasantly mild and aromatic odouxr. It compares well with

the natural product and its uses, It can be used in paints and varnishes,
lacquars, distempers, soaps and detergent, in perfumery and pharmaceuticals.
Pine 0il is also used in textiles, leather, insecticides pzper and rubber

industries (synthetic pine oil can be produced in good yield by howmogenising




the oil with sulphuric acid and acetone, refluxing the reaction

products, separaticn of acetone for re-use ),

Turpentine oil as a source of Fragrance & Flavour chemicals: The
tervenes, alpha and beta pinene, camphene, limonene, & =3-carene and
longifolene hnave been subjected to a variety of reacticns, yielding
products like terpene alcohols, esters, ketones, ildehydes having diverse
odours e.g. woody, camvhoraceous, citrus, aminty, grassy, earthy fruity
and floral finding extensive uses in fragrance, flavour, pharmaceutical
and polymers vwhich are valuable ingredients in the manmufacture of paint,
varnish, adhesive and rubber goods.

Resiiue left after fractionmation of turpentine oil commonly
referred to as 'pitch' has been utilised in the manufacture of various
gradass of pine tars uséd in Rubber industry.

Rosin ¢ Rosin constitutes main product from gum oleoresin proce ssinge.

It is mainly used as a base in the manufacture of soaps and sizing of
paper, rubber industry, in cascin 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 .: of minor uses.

More recently Japanese scientists nave discovered that one of
the four sterec-ismers of a diterpenoid (4B, 10 4 dime*hyl-l,2,3,4,5,10
hexahydrcflourine=4 { ., S=dicarboxylic acid) synthesised from pine rosin

has 1300=1800 tizes the sweetness of sucrose.
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annexure XIT

Lemongrass 0il

The lemon rrass of commerce is produced by distillation of

overground part of Cymbopogon flexuosus Stapf {Zast Indian 0il produced

in India) and Cymbopogon Citratus Stapf (West Indian oil oroduced in

other parts of the world). Recently, another zood source ian Cymbopogon

nendulus has been introduced in India and is beinz cultivated on large

scale for zood quality oil. 41l the three sources of lemongrass oil have
high citral content of above 75 per cent.

Lemongrass oil: is extensively used for ionones - both for perfumery
as also for synthesis of vitamin A. The oil is also used in low cost
fragrance applications, as an ingredient in aexosocle deodrants, floor
polishes, house hold detergents and host of other domestic and industrial
rroducts. Current internmational trade is around 500 tornes of the oil,
substantial quantities are, however, used ia India for production of beta
ionone for export. However, internaticnal trade can consume more
quantities if v»roduced elsewhere.

India is the largest producer, averaging 500 to 1000 *onnes per
annum. Guatamala comes next with largest exports of about 250 tonnes.

China has put another comparable oil in Litsea cubeba, exporting about

80 %tonnes of the oll. Other pxroducers are Sri Lanka, Brazil, Argentina,
Faiti, Indonesia, Thailand but rroduction in these countries ranges from
1 to 5 tonnes eacn,

lemongrass is a good 30il ccnservatiion plant and it is expected
*o do well in Tanzibar, where agrc-elimatic ccnditicng are favourable
for o its gmowth. a brief description on its cultivation is, therefore,
£ivan hereundex:

lLemongrass requires a warm climate, resular rainfall but not

excessive, In India it is grown in area receiving »ainfall of 250 cm
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per annum, Although the plant is not exacting in-soil requirement,
it is often grown on soils, of poor quality or arcas susceptible to
soil erosion. Water logging is injurious to the yzcwth. Lemongrass is
s0il exhausting and zesponds well to fertilisexs estecially nitrogenous.

Lemongrass can Ye raised both from seeds and rooted siips; former
is scwn in the nursery or direct and rooted slips in %the fields direct
at the onset of mcnsoon. In the beginning, fields are kept weedfree,
but does not rneed much attention once the plants pick up growthe First
harvest can be taken at 6 to 8 weeks' interval, Ivery year, till next
S years are so, 4 %o € narvests can e iuken. about 60-8C kg of oil

can be preduced per hectare per year from Cymbopogon flexuosus while

much higher yields have been obtained from Cymbopogon perdulus 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.

0il is croduced by steam distillation and the present distillation
equipment available in Janzibar can very well te used for this product,
0il can Ye packed in 205 litres drums after freeing the oil from moisture
and sediments.

Product Juality Assessment and Standzzd Specifications:

Lemongrass oil is primarily assessed on its aldehyde content (as
ritral) and its solubility in 70 per cen® alcohol. Most commercial oils
contain 795 to 90 per cent aldehyde content. Oils of good solubility
and aocd aroma are preferred for direct perfumery application. Other
aspects of quality are appearance, cleanliness and thysico-chemical
caaracteristices,

International 3tandards Crganisation {I30), %he British Standards

Institution (35I) the Zssential 0ils ~ssociation of imerica (ZCi) and




the Indian Standards Institution (IST) have laid down standards cm

lemongrass oil of both origins as:

Standards 0il Types Specified

IS0 3217: 1974 C. citratus West Indian lemongrass

BS 2999/%5: 19M C. flexuosus - Zast Indian lemongrass
BS 2999/36: 1971 C. citratus. West Indian lemongrass
Z0A No. 7 C. citratus and C. {lexuosus specified

geparately within one document

IS: 327 - 1961 C, flexuosus - Zast Indian lemongrass.
(revised)




Annexure yA's

Lime 0il & Lime Juice

Lime 0ils & lime juice are odbtained from the fruits of Ciftrus
aurcntifolia Swingle, nown as 'Key' or "West Indian' or '"Mexican'
lime tree and of C, latifolia Tan. known as 'Tahitian'’, 'Fersian' or
'Seedless Lime', The former is by far the most important of the two
and is grown wic~ly in the tropics. Tahitian lime which is somewhat
larger fruit is mainly grown in sub-tropical areas, notably florida,
it is the preferred fruit for the fresh fruit trade. The flavour
character of the o0il and the juice obtained from Tahitian lime is
inferior to *nose of 'Key' limes, nence smaller demand but significant.
For reasons of economics, fruit is processed both for oil and
juice. Several methods are employed for processing of the fruit.
Cold Pressed 0il: Cold pressed lime oil is comparatively a new
product and is produced by careful expression of the oil from the
peel, avoiding contact with the juice. Mexico produces about 50 tonnes
of this oil which is aout 10 per cent of its total lime 0il production.
Some cold pressed oil is also produced from Tahitian fruil.
Distilled Lime Qil: This o0il comprizes of oulk of world trade and is
prepared by distillation of *he juice obtained by crushing the whole
fruit, either directly or after removal of the bulk of juice. Odour
and flavour of distilled oil is markedly different from that of the cold
pressed o0il as 2 consequence of its z2ontact with the acidie juice and heat
treatment. Relatively small quantity of distilled oil is produced from
Tahitian lime
Lime Juice: It iz the clear acid juice of the fruit obtained as a
co=product of either %he cold pressed oil or distilled oil. Zormerly,

lize Juice, cbtained directly from the process termed as 'sinsle strength




jaice was marketed. EHowever, bulk of the trade is now confined to four
and six-fold strength juice.

Production and Trade: The patiern of supplies of both lime 25il and juice
has  changed markedly in the recent past, new sources of production and
supply have emerged.

Lime Jil: To*al world sroduction of all %ypes of lime oil is about 1000
tonnes; about 300 tonnes enters international trade. Cold pressed oil
amounts to a maximum of 100 tommes 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 tormnes based on
'Fey' lime bulk of which i3 distilled oil, %est Indian Islands have been
regular oroducer of this o0il, exvorts have been in the range of.210 to 230
tonnes; 3aiti accounts for 45 per cent of this, Other producers being
Jamaica, Cuba, Trinidad, Tobago, the Dominican Qepublic, the Bahmas, and
a few other islands. 7ZPeru i3 a recent entrant into this trade exporting
about 30 *o 40 tonnes. 3Trazil produces both for home market and export.
oxports being of the orxder af about 40 tonnes. Cold jsressed oil is moatly
produced from Tahitian type lime,

Production in West africa (Yhana, Gambia and Ivory Coast) is around
55 to 70 tonnes, Ivory Coast contributing about 4C tonnes. a4 few qther
countries i.e. the U.S.d., Azzentina, Swaziland, Tanzania, India and Pakistan
have also produced smill quantities,

Lime oil is assessed for ita odour and flavour primarily =ad also a
few physicewchemical characteristica, guwlity of lMexican o0il is considered
the best. Co0ld pressed oil has better, true ‘o the fruit, odour and
flavour character,

ime Juice: Leading exportirg countries are Mexico, 3razil, Chana and

[on ]

the T,3.2. follcwed oy Trinidad, Jamaica, the Yindward Islands. Cambia and

Tanzaria. Cnly Brazil znd the U.3.a. process 'Key' lime. Tingle streng*
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juice is nardly traded, only four to six fold strength juice is prefarred
in the international trade. Mexico is the largest exporter,

Total world trade in Lire juice rznged froe 4,43C,000 to 5,87G,C00
li*res. Grana and lexico being the leading moste Tnited Kingdom was the
largest importer of concentrated and single strength juice 7,100,000
litres and 900,000 litres respectively, average of 1975-138C01mporting
rainly from Ghana, U.3.d., Mexico, West Indian Islands, Gambia and Tanzania,
Import teing mainly of 'Key' lime juice. Other importing countries of
significance are U,5.i., Canada and australia,

Lime juice is assessei first on its flavour character, clear
appearance, the citric acid content,

By and largaz, existing production of lime 0il in the world i3 adequate
+o meet the demand of *the industry. as far as lime juice is concerned,
ther= seems to be a situation of over 3upp13;;105pects of single streng*h
Juice are very poor.

Production & yield data: Normally one tonnes of lime fruit yields 4 to
8 kg of oil,mostly yields are lower than this.

In case of Jistilled lime oil, o0il is produced either by steanm

distillation of juice a3 such or of the top and bottom 'layers' after

removing the middle layer which serarates on long standing. average yiz=lds

are:
Fresh fruit ———F Crushing ———P Raw juice (560 litzes)
{1000 kg) + Distillation

skin & coarse (about 3 litres of oil)

pulp waste

about 440 kg




~d

Production yield of both juice and lime oil are as under:

Fresh Fruit (1000 kg)

~|

Skin & coarse , = Crushing __

pulp waste about™ — Raw Juice
440 kg about 560 liires
2=3 waeks

settling time

Packed juice &
about 285 litres

Top and bottom pulp
about 275 litres
3 L

Concentrated Clarified Lime oil
Juice (5 fold) single strength about 2.4 litres
about 57 litres. Juice

(about 280 litres)

Standard Specifications & Quality Assessment

Cold Pressed Oil: This type of oil is assessed mainly on its odour and
flavour character besides physico-chemical characteristics. Essential
0ils Association of T.S.A. nhas laid down a standard (ZOA No. 88) for oil
from Key limes. British Standards Inst. (BS.2999/46:1972) has also laid
down a standard for this type of oil. ISO and AFNOR Standards are

also thexe,

Distilled Lime Oils: The oil is also assessed for odour, flavour and
physico chemical characteristics. Standard for Key lime oil has been
published by the 04 (ECA No, 78) and the British Standards Institution
(BS. 2995/45s 1972).

Lime Juice: Lime julce is assessed on the basis of flavour, appearance

(bright sparkling), citric acid content ete,
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Annexure XVI

Patchouli Cil

Jatchouli 0%l is obtained from the dried leaves of mainly
Pogostemon cablin 3enth (Fam. Zabiateae'. It i3 one of the most
important essential oils used in the fragrance industry, as such, mainly
in high price produc*s including toilet soaps, perfumes,body lotioms,
pre & after shave lotions, Patchouli cil is unique and complex in rature
and has not been affected or replaced by any synthetic substitutes.

Current world demand is of the order of little over 500 tonnes
per annum with increasing trend , Indonesia is the major supplier of
this o0il, production averaging about 450 tonnes per annum, practically
all of which is exported. Next to Indonesia, Chinma produces about 50 to
8C tonnes per annum which is exported to developed countries mostly and to
¥alaysia and Singapore for further resale, with about 10=-30 tonnes used
leocally.

Cut of 500=525 tonnes of patchouli ocil consumed in the world, U.3.i.
alone consumes about 200 tomnes, other consuming countries are U.K.,
France, Federal Republic of Germany, !lletherlands, Switzexland, India
and Jatgan.

Patchoull oil is judged on its odour, Indonesian oil was congidered
the best but it is now mixed with gurjun balsam oil (to bring down price),
Chinese o0il is not considered as gocd as Indonesia oil but is considered
free from adulterants and has of fairly consistent general properties
and quality.

Patchouli has been considered as a snade loving plant. As such
there ig scope for its cultivation in Zanzibax as an undex crop of coconut
and young clcve trees and oxrchards. 4 brief note on iis cultivation

ig, therefore, given nereunder:
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Cultivation: Pogostemon cablin is indigenous to the “hilippines.

I+ thrives best in a moist tropical climate with a well distributed
rainfall of 150 to 300 cm per annum, lesser than 3 mon®hs dry period
and a temperatvre range of 24-30°C. The plant can tolerate a wicde
variety of soil, buf is susceptible to nematcde attack. Crop rotation
is egsential witl patchouli cultivation. tchouli does not tolerate
water logging.

tchouli is propagated by stem cuttings which are put in a
nursery for rocting. Young plants are set out into fields keepiné
spacing of 70 cm to 100 cm. Fields are kept woodfree, tended well and
fertilisers applied if soil is not rich. Flants 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 other crop raised,

After harvesting, leaves are shade dried prior to distillation.
Fresh leaves are not distilled. Leaves can also he dried by air drying
in racks. An yield of about 1500 kg of dry leaves can be harvested from
one hectare, which in turn would give about 35=~45 kg oil.

Distillation of patchouli is best done by steam. One charge may
take 12 to 24 hours., Oil is serarated, cleaned and packed.

Quality Assessment and Stardard Specificaticns: Odour is the primary
criterian for oil of patchouli, other factors being general appearance,
cleanliness, and physico-chemical characteristica., Follewing stnadards

have been laid down bty:

2.0eh. No. 23
3S 2999/10, 1565
150, 3757: 1978 Z.
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All these standards are broadly same for physico-chemical
characteristics. Mo distinction is, however, made on the basis of
any geograrhical origin of patchouli oil.

Recently, gas chrcmatographic analysis technique has come

into vogue for evaluating patchouli oil.




annexture XVII

Vanilla

Vanilla beans of commerce are the cured {ully developed fruit pods
of certain species of Vanilla such as:

1. 7anilla fragrans (Salisb) Ames. Syn. V. planifolia :ndrews,

known as true vanilla grown in Malagassy and Comoro., Islands (for Bourbon
vanilla) and Indonesia (for Java vanilla).

2. Tahiti vanilla is produced from 7, %tahetensis J.W. Moor. grown
in mainly French Polynesia.

T, Vanillons (Gudeloupe or aAntilles varnilla) is obtained from
V, pompona Scheide and is grown on small scale only in the former French
West Indian Islands, notably Guadeloupe.

Vanilla is one of the most popular flavours. The odour of Guadeloupe
vanilla is floral 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
of vanilla beans.

1. Vanilla powder usually incorporating sugar, food starch or gum acacia.

2, Vanila extract is the most common form of utilisation and is an
aqueous alcoholic solution.

3, Vanilla oleo=resin is solvent extracted product from which solwvent
has been removed,

4., Vanilla tincture possesses nigher 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 cen%t alcohol and as an absolute.

Synthetic vanillin supplies over 35 per cent of world requirement,

even though it is cemparable in odour with the true vanilla but is much




cheaper. Blend of natural vanilla and synthetic vanillin is also
used in the industry.

World% 75 per cent requirement of natural vanilla comes from
Indian Ocean Island especially Malagassy, Average world consumption of
vanilla is around 2,000-3,000 tonnes valued at about US & S50=55 million.
Production varies from year to year due to weather conditions e.g.
production in Malagassy fell from 1300 tonmnes in 1975 to about 380
tonnes in 1978. The United States of America consumes about 50 per cent
of world production. Import of vanilla was as high as 1553 tonnes in
1977 which fell tl1 343 tonnes in 1980 due to short supply. Other
importing countries are France, r.E. Cermany, Japan, U.K., Iuropean
countries (Belgium, Demmark, Italy, Luxembourg and Netherlands),
Switzerland, Saudi 4rabia and Australia.

Demand for vanilla, inspite of competition from synthetic sources
is fairly stable; price range being Z 60/kg or so. 4ill the major
producing countries have plans to toost production., There is considerable
gap between demand supply; more vanilla production is requixed,

Quality Assessment 2nd Standard Specifications: The primary quality
criterian for vanilla beans is the flavour character and strength. The
former is aasessed subjectively while an objective determination of
the vanillin content and oleo-resin extractive content is done for the
latter. 3Besides these, other factors like moisture content, the
general appearance and absence of mould and insect damage are also
considered,

Tor retail sale, size and appearance of beans are most important
facters (Top grade beans are unsplit, long, supple with a uniform dark

colour, and an oily unblemished surface). 3ize of the bean ranges from

26 cm for %op grade to a mirimum of 12 cm in the lowest grade, of
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whole and split beans. The moisture content of top grade bean is
usually 30 to 40 ver cent while the lowest grades and cuts contain as
little as 10 per cent.

On the other harnd, seneral appearance is of less importance for
the manufacture of vanilla extract, oleo=resin and similar product; flavour
character and strength, yield of extractive are more important factors.

In collaboration with the British Standards Association, the
Association Francais de, Normalisation and other bodies, the Internaticnal
Standards Organisation has drawn up a specification "Vanilla = Vocabulaxry®
(IS0 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.

3pecial considerations for vanilla production: Under suitable
agro-climatic conditions vanilla growing is veiry remmunerative crop giving
a gress return of US § 2,500 to 4,000 per hectare per year., However, it
is specialised crop, labour in%tensive and need specialised 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 short periods.
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Jetiver Oil

0il of vetiver is produced from the roots of Vetive;;g?izanoides
(Linn.) Nash, fam. Cramineae and is one of those impor*ant ratural
essential oils which is not affected by synthetic substitutes, The oil '
is primarily used in fragrance industry, small quantities are also used
in cosmetics. Total world d~mand of finished products employing this
0il 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 of the total #lobal
export, Haiti and Indonesia contribute some 40 per cent each, the balance
contributed by the Keunion Islands and China.
While odour plays an important role, total alcohols and to an
edtent ester content are equally important., Cil from Reunion commonly
known as 'Bourbon Vetiver 0il' has always been regarded as the best
in the industxy. As a matter of fact, odour characteristic is different
in o0il from different regions. It is, therefore, important to evaluate
the existing genetic socuxzces of the country prior to large scale production.
Vetiver can play a useful part in the soil conservation programme
provided it is done systemdtically and scientifically., Crop age is normally
18 months for harvesting schedule ard planning has to be done accordingly.
A brief descxription of cultivation methods is given hereunder:
Cultivation: Vetiver is native to India and 3Southern Asia and grows well -
in the tropics and sub-tropics. Althcugh it grows on almost all types of
30ils, rich and fairly well-drained sandy loam is considered ithe best,

Annual rainfall of 100 to 200 cm is considered good with a temrerature

range of 202 to 43°C.
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Tediver is propagated dy small root fragmenis obtained from older
plants at harvest time. The root fragments or slips are planted at 20 cm
to 100 cm apart. Vetiver shiould not be planted in shade. ZFields are
needed to be kept clean with occasional hoeing and weeding. VYeeding
prior to harvesting is considered essential.

Tetiver is soil exhausting and besides application of fertilisers,
crop rotation is considered beneficial.

Cptimum growth period is 15 to 24 months. Over ground portion is
cut prior to root digging. Roots are washed to remove adhering soil
and dirt; shade dried prior to distillation. Oil content of about 2
per cent is obtained, and an average yield of abcut 20 kg oil per hectare.

Distillation of vetiver roots is not an easy and simple affair,
0il comes ocut over a long period of distillation, separation of o0il watez
mixture is difficult and condensate is run at 50 to 60°C to facilitate
separation using 2 to 2 florentine receivers. Longer distillation yield
gocd quality oil and a duration of 16 to 24 hours is considered necessary.
Product Quality and Standard Specifications: Vetiver oil which is used
directly in fragrance industry is judged by its odour. Cther aspects of
standards are appearance, cleanliness and physico chemical characteristics.,
Where *he 0il is usead for the isolation of vetiverol or to prepare
vetiveryl acetate then besides odour, vetiverol content is of equal
importanca,

Standards for physical and chemical chateristics of vetiver oil
have been laid down by the Zssencial oils Assocn. of America (Z0A llo, 24)
and the 3ritish Standards Institution (BS. 2999/13 : 1755). 3oth

the gtanlazds are nearly gz2me,

In India there are 2 standazds one Sor North (Wild growth) and




second for South India (cultivated). Begides other differences

major difference is in the optical rotation (IS: 1177-1969).

Prospects for vetiver oil in Zanzibar
Vetiver grows wild in Zanzibar and Pemba and it is imvortant,
as a first step to evaluate its quality with respect to both oil content
and quality; if 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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annexure X

¥ethods of Producing Starch from various raw materials:

S+tarch from maize: Shelled maize gzrains are screened to remove large

and small pieces of cob, chaff, sand and other exiraneous matter. Just
and light chaff are removed by sieeping in sulphur deoxide water at 2bout
SOOC for 50 to 55 hours for optimum milling and separation of corn
components. 3oft grain so obtained is coarsé}y ground ‘o separile germ
which yield maize o0il, After the separation of maize germ and fine
grinding the starxch milk so obtained is processed to remove coarse and
fine fibre by screening. TFinally, defibered mixture of starch and protein
is separated in centrifugal starcn separation macnines taking advantage
of differcnce of gravity of starch and gluton.

Starch from Tubers and Roots: TFreshly dug root and tubers are washed
and peeled in rotating washers and ground in raspers. The resulting
starsh milk is passed over vibrating screen to remove fine fibres,
thereafter sieving operation is carzied out thrice with different sieves
and sulphur dioxide i{s added to improve colour and to prevent action

of bacteria and mould., After final 3creening, starca is thickened and

centrifuged, washed and dried in flash dryer.
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Annexure XXI

Equipment for Starch Manufacture:

An idea about the list of equipment needed for the manufacture of
gtarch from tubers of Tacza is given below:
1. Continuous Tumbler washer capacity 300 kg/hour.

2, Sand drum (contimuous type) to remove skin, with 1 HP.
3 Thase motor, capacity 300 kg/hour.

3, Root cutter/slicer, I.H.P., 3 Phase. Capacity 300 xg/hour.

4. Rasper working on principle of Triple 20ll Mills with one
roller having projections (3 phases) Finger from “he slicer
fed directly to rasper, 3 H®. 3 thase,

5. Jet Jomogeniser to homozenise the product from rasper and to
facilitate separation of Milk and fabrous matter, 2 HP., 3 phase.

6. 1000 litre stainless steel %tank, with bottom discharge valve
and a tapping for water separation.

7. Vibrating sieve 12", % HP,, mesh size 150.

8. Stainless steel tank as in lo. 6

9, Vibrator as in No., 7 but sieve 250 mesh.

10. Stainless steel tank as in No. 6.

11. Vibrator, as in No. 8 but sieve 350 mesh.

12. Buchner having filter cloth »f 500 mesh or centrifuge.

13, Cake drier {Trays = 40) 12 kw,0-120°C with thermostatically
controlled, Air, 2500 ¢/m, 1/2 H2 static pressure 3" of 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 of Indian Stand-rds on latural ard Synthetic

Ferfumery liaterials Freparid by PCDC 13

1, Sssential Cils

S 32721961

D: 388-1957
B: 329-1961
S: 51221961
5 526-1363
D: 528-197
D: 533-1973

R: 587-1965
5. 76121955
5 11771969

5:1615-19D
BD; 31461965
B: 3147-1965
B5: 3398-1965
R: 5757197
B. 6617-1972
B5698-1972
E 6699~ 1972
9257199

0il of lemongrass (East Indian 0il ot lemongrass)
(revised)

0il of eucalyptus (revised)
Jil of sandalwood (rovised)
Cil of citronella (rowised)
0il of palmarosa (first revision)

0il of pep.ermint (first revision)

”Guﬂ.ggirlrg\’f;iggog)wpentine {(0il of “urpentire)
0il of seranium (revised)
0il of snger

(il of vetiver roots (cultivated and xhus)
(first revision)

0il of Himalayan Cedarwood (first rwision)
0il of celery seed

il of dill

0il of patchouldi

Pire oil

Oil of mandarin ooange, cold pressed

0il of clove

Cirnnamon leaf oil

Oil of ducalyptus citriodora

*Uoc :¥CUC 13(43) le:pat leaf oil
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+ Supj-ct on prorame cf wecrk

+ Uil o Mentha piperita
+ Uil c¢f coriarndar

+ Cil o cardamon

+ Ci1 of garlic

+ Uil of davana

2, oynthetic Perfumery Chemicals

5 553-1969 losin {(gum rosin) (first revision)
= 17991961 Citral
> : 1800~1961 Geraniol

1201-1961 Gitronellol
1802~1975 Ilorcnes (fircy revision)
3123-1965 Hydroxycitronel. a2l

3124~1975  Terpineol (first rowvision)

: 31311965 Musk ambrette

3134~1965 Menthol
3145-1965  lMusk xylol

# uraft otandard finalized but :ct yet wnder print
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Jeronyl acetate
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Jerzyl acetate

3enzyl alcohol
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Methyl cinramate
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Vanillin
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5, Classificabicn of Zstential CGil-bearin; Aroretic

vlants,

B: 6774197

Classificatior of

aromatic plants,

csential oll-bearinyg
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RIBHE STAMDADS OF =.TimIy ¢S

_—

B 2999/20 : 19K 04ls of Clove bud

P 20¢9/22 1972. 0il of Clove stem

B 2999/21 : 1972 (il of Clove leaf

B 2999/54 : 1975 0il of Clove lenf (Indoresian)

3 L9g9/33 : 197 0il of Coriander

B 2999/34 : 197 0il of iLavender (French)

B 2999/37/38 197 Oil of “hutmeg; East Irdian and
dest Indian,

32 2999/45 : 197 0il of 3weet Orange

3 2959/39 : 1971 Cil of Fep.ermint

B 2999/56 : 1975 Dementholised Fey, srmint il

R 2999/14 : 1965 0il of Spearmint

3 2999/18 : 1972 Cil of Citronella - Ceylon
Type.

B 2999/8 : 1972 Oil of littonelia - JSava
Tope

B 2999/35/36 1971 0il of Lemon _r2ss (Zast Indian
and Jesi Indian),

B 2999/28 : 1972 Pirento “ruit 0id

P 2959/29 : 197R Fimento Leaf Cil
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Annexure XXIV

»C Standards on

Essential Cils Prepared by I30/TC 54

FO/R 2i0-1961 Essential 0ils - packing

BO/R 21121961 Essential oils - labeliing and marking
containers

130 21221973 Cssential oils-Sampling

BO/R  78-1402 Standard layout for methods of analysis

of essential oils,
E0/R 271-1962 Determination of the density and relative

density of escential oils

0 220-1976 Ussential oils.Determination of vefractive
index

¢ 356-1977 Zssential 0ils - Freparation of test s~mplse

»HOMR 590-1967 0il ofBrazilian Sassafras

S0/MR 59<-1967 Determination of the optical otation

cf essential oils
BOMR 709-1968 Determmination of ester value ard czlculation

of ester content of essential oils

BOo/R  70-1968 Cil of Zucalpptus ;lobulus )
Z0/R 855-1968 0il of lemon, expres=d Italy
B0MR 856-1363 Cil of pep,ermint, “rance, Italy, United

Kingdom and USA

PO/ 875-1966 Jetemination of solubilit; of essential

0ils in ethanal
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10411973

i262-1970

1241-1971

1247=1973

1271-197<

1279-1973

13421971

3033-1975
431575
044-1974
X45-1974
5052-1575
X54-1376

61-19m

o
~1

Z8sertial oils~ Tetemirnaticn of
freezing point

Zesentigl oils- Jetermin~ticn o

"

cineole cgnient

Zssential oils-Estimticrn cf “ree alcchels
conten® by determinaiion esisr value

afler acetylation,

L.3ser%ial 0ils - letermiration of the 2cid
71lue

Zscential 0ils- Jetermiraticn of carhonyl

sompcunds cortent-Free hydroxylamire

=ssential oils- Determinatinn pf phenols

Zssential oils-Uetermination of carhonyl
~ompourds centent - % coxylimmondium
chlo-ide mathod.

(il of roserary

Cil of spearmint

Cil o7 pimento hercy

Cil o7 Zuealyptuf zitriodera

Cil of bay

Gl ol Jrypefrds (ontadnad by expression)

Al o7 Lwndin 1bhdalis

~

Cil c7 black peppar




g ¥

P ¥ grEpeegRREYER2EERREERE

3062-1974

3064=1977
3065-1674

3140-197%
314121975
3142-197%,
3143-195
3R14-197,
R15-19%
216197,
3R16-197
R17-197,
R18-197%
3475-1975
3515-197%
517195
3518-190
3519-19%
3523-197%
3524-1977
3525-199
3526=197

o8 -

0il of sandalwood (Eucarya spicata),
Australia

0il ofpetitgrain FPFaraguay

0il of Australian Eucalyptus, 80 to 85

per cent cineole content

0il of Bsweet orange, obtained by expressiom
0Oil of clove leaf

0il of clove tud

0il of clove stem

0il of litsea cubebe

0il of mutmeg

01l of nutmeg

0il of cassia

0il of lemongrass (Cymbopogon citratus)
Essential 0ils. Principles of nomenclature
01l of aniseed

0il of Fremch lavender

0il of nerol

041 of sandalwood (Santalum album Linnacus)
041 of lime, obtained by distillation

01l of cananga

0il of cinnamon leaf

0il of amyris

0il of Spanish sage
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3527197
3528-1977
3756-197%
3BT-1978
3760-1979
37%1-197%
3™3-197%

3M4-197

3809-1976

3812.197%

3848-197%
4096-1978

4T5-1978

4TH=-1978
5991197
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0il of parsley fruit

0il of mandarin, Italy

0il of cubeb

0il of patchouli

0il of celery seed

0il of rosewood, Brazil

Essentiel 0ils.Estimation of primary and
secondary free alcohols content by
acetylation in pyridine

Essential 0ils- (containing tertiary alcohols)-
Estimation of free alcohols content by
determination of ester value after acetylation
0il of lim® (obtained by expression of the
whole fruit)

F8gential 0ils of geranium and rose.-
Detemmination of ester valuse after hot
formylation

0il of Java citronalla

Essential oils (containing tertiary alcohols)
Evaluation of free alcohols contemt by
Jetermination of ester value after cold
formylation.

Essential o0ils-. Quantitative evaluation of
residue on evaporation

0il of geraniwm

Essentia] Oils. Determination of residue from

distillation under reduced pressure,
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Lsseptigl

Gil of

Anise

Carawvay

Cirdamom

Cinnamon

Clove

Coriarder

Colourless or pals yellow
liquid, odour of crushed
fruit, teste, sweet, and
aromabic, crystaliisces on

ceoldng,

Colourless or pale yellow
1iquid, odour character-
istie,

Colousrluss or pale yellow
1liquid odour pungent and
alpnutic

Yellow liquid becoming
radish brown with ayge,
odour characuzrictic

Colourless or pale yel ow
1iquid, otdour md taste
of thut clove,

Colourless or pale yel low
liquid, odour and tiste
thosc of curiander,

PHYS JCO-CHEMICAL PiOFLRT IS OF

1:3 1
046

R, (£02) S,(00%) D, (20°)

0.978 to
0.9%

1.041 to
1.054

0.863 to
0.870

SLENTIAL OIS (WRITEH PHARARACOETA
1980 WOL. I )

Others

Sroecziiy loint not helow
15°

Ketors content, calculated
as carvones 53,0 to 63.0%
(W/W)

Ester value 90 to 156
Aldehyde conlent 60,04 to

£0.0% cnleulalcd as cinrnama-
ldehyde,

-

Alkali in’toluble matter
1.0 to 1.5 in 10 ml, of |
oil in 5% KOH,
- %
3
3
©
x
=
~
®
=
S
<



7. Dill

8. Bucalpptus

9, lemon (Peel oil
by expression)

10, lemon -
(Terpeneless)

1. Nutmey
i) Fast-Irdinn

ii) West Indian

Colourless or pale yellow I 0° to
1iquid, odoul’ chgracteri-
stic ot crushed frait

Colourless or pale ycllow 0°t8
liguid, odour arumatic + 10
and camphoriceous, tiste,

pungent and comphoriceous,
followed by a 3ensalion of

Cn)ld.

Pale yelwow or greenish +
yeliovw liquid, odour, +
reminiscent of lemon,

Colourless or pale yellow - 52 to
1liguid, odous, ani taste of + &

lemon,
Golourless, pale yellow + 102 to
or pale _reen 1ijuid; + 25
odour, that of nutmeg

- do - + 2%t



1.481 to

1:1 in 90%
1:10 in80%

1:5 in

705

1212 in

905

1:¢1 in

804

1:3 in
;z
1:7 in

904

00895 t:‘0
0.910

B:986 to
(rfelative
density)

0.650 to
04856

Carvone contents s 42,0

to 63.0% (/W)

Aldehydes and Phel 'andrene
to b tested, Cineol con-
tent not less than 0H(W/W).

lion-volatile matter 0,10
tO 0.15 e in 5.0 e of
oil; Aldchyde content: not
less than 3,5% (W/W) cal~
culated as citral,

Aldehyde content: not less
than 40% (W/d) calculated
a8 citral,

Wvaporation resid@e: not
more than (0 mg, in 2,0
g of oil,

141



12,

‘4.

Orange

ULange
(Terpencless)

Fep; ermint

e

pearmint

+ ()'L,o to
+ 99

iellow Lo yel: owish
hrowm lijuid : ocour,
chariet ristie,

liote more

than+60°

- do -

Colourless pale yellow or = 16° to
oreenish yeliow liquid, cdour 30°
characteristice, tiste,
characteristic folloved

by a sensaiion of cold

- 45° to
- 6o°

Colousless,pale yellow
o1 preenish-ye! low
1lig.id when recently
disti 1w, becomin,
dairker and viscous on
keCPLIA‘J; odour of
spesymint,

1.461 to
.47

1.460 Bo
1,467

1.484 to
1,491

1 in

1: in

804

N,B: Oh= Optic:l Rotation; R,I, = lefrnetive index

D = dei ht per mililitre,

0,842 to
0.848

04855 to
0.820

0,900 to
04912
(kelative
density)

0.917 to
04934

2omg,

llon volatile mitter:
to 100 m;. from 2,0¢.
of oil

Aldehyde contnt: not less
than 108 (W/W) calculated
a¢ deenal,.

Laiers calculated as

menthyl acetate 4,5 to 10.07
(u/ug; not 1uss than 4%

(d/4) of free alcchols
calculated a8 menthol; ketone
content 15,0 to 22,04 (W/W)
calculated a3 menthone,

Carvone conient s not lesc
than 55,04 (4/4)

5= ®olubility in echanol 3
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GENERAL QUALITY CONTROL SPECIFICATIONS OF SPICES
Test . Black Pepper White Pepper Nutmeg Macon Cinnamon | Clove Cinger Pimento Cardomem
I
Non-volatile i
ether extrace 6-9.5 7-10 * 25.0 + 20.0 0.5-4.5 4-10 3-8 1.6 tet.s !i
Scarch %
(carbohydraces)| 4130 £ 52 K40 ;
Total Ash 4-8.0 0.5-3.5 2-5.0 2-3.0 2-5.0 5-3.0 4-7.0 [4=6.0 3-3.0 ‘
. Actd Insoluble ;
Ash 0.2-1.5 0.1-0.3 0.1-0.6 0.1-0.5 0.46-2.0 0.1-0.6} 0.1-2¢1 0.1-0.4 0.3-3.0 |
|
Volaile 0tl  [2-3 £ 1.0 2 7:0 2 8.C see Table| o 15.0 2.0 |.r 3.0 (2320
1.5
Water content 3+1C.J 12,0 = 8.0 » 8.0 > 11.0 »- 8.0 +10.0 > 8.0 |z-11.0 !
¢
iICrude Fiber Ftl.0 = 5 5-10 4=10 __ » 10.0 8.0 [~ 25.0 {3~ 30.0, l

PHYSOCHEMICAL PROPERTIES OF THE SPICES ESSENTIAL OILS *

otl Specific Gravicy Specific Rotation Refractive Index  Solubility in Assay
aq. Ethanol

Clove bud 1.036-1.060 -1°30' to 0° 1.527-1.537 1:2 vols 70% 85-92% phenols by vol.

Clove leat 1.038-1.068 -2° to 0° 1.5331-1.535 1:2 vols 70% 84-88% phenols by vol.

Clove stem 1.063-1.056 1730'c00 1.534=1.538 1:2 vols 70% 88-95% phenols by vol.

Nutmeg E.l. 0.580-0.910 +8%0 +30° L.aTu-1,4d8 1:4 vols 507 e mm e T

Nutmeg W.I1. 0.854-0.880 oZSo to “50 1.469-1.476 l:4 vols 350% ————— e

Mace E.I. 0.880-C. 910 +2° to 30° 1.474-1.488 1:6 vols 50% [ —— -

Mace .1, 0.856-0.880 +2% to 4 45® 1.469-1.480 L:4 vols 50% S,

Pimento leaf 1.0460-1.053 00030‘ co.-2° 1.53t1-1.536 1:2 vols 70% 80 - 91% phenols by vol.

Pimento berry 1.021-1.051 0° to » &° 1.527-1.540 1:2 vols 70% “= 657 phenols %y vol.

Pepper black 0.864-0.884 -1° o -23° 1.479-1.489 “1:3 vols 95% 00000 eeemmmem—emmmmaee

Ginger root 0.871-0.882 -28° o -45° 1.688-1.491 e e

Cardamom seed 0.917-0.947 + 22% eo 44 1.463-1.466 1:5 vols 70% SR

Cinnamon leaf 1.030-1,060 2% o 1° 1.529-1,540 1:2 vols 707 « 807 phenols by vol.

Cinnamon bark t,0l0-1.030 -2° w0 @° 1.573-1.591 1:3 vols 707 $5-76% aldehydes calcd.
) Cassia- 1.065-1.063 1% 0+ 1° 1.602-1.614 112 vols 707 4 30 7 aldehydes calcd.

cinnamon bark as cinnamalde-~

hvde

* all oils should comply with the fblkouing stonderds: Arsenic: 3 ppm. , Heavy Mecals: 40ppm. and Lead: LCppm.
(Source:Pecfumer and Falvourist, VYol [, December/January 1977)
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Annexure 0Ll

Important asvects of analysis of essential oils:

Shysico-cnemical Sxcperties

- It is important to determine both the vaysical and chemical
properties of the oil,

Physical Properties: Physical properties of an essential oil are:

1) Specific gravity at a specified temperature

2) Optical rotation

3) Refractive index at a specified temperature and

4) 3olubility in dilutealecohol (of xmown strength) at a specific

temperature.

Procedures far determining the above as also for chemical
characteristics are well documented in standard books, and some
pharmacopoeias such as British Pharmacopoeia, and Standards published
by 3ome coun“riess and associations e.g. India, U.5.A., International
Organisation for Standirdisation (I50). However, a brief mention is
made on socme important aspects of the analysis of esszen%tial oils,

1. Specific Gravity = Specific gravity is an important characteristics
pe )

of an essential oil, it is normally less than 1 but sometimes more than 1
such as 1in oily of cloves and pimento. Specific gravity is normally

1 at —o,q . . - - P
taken at 15°C, sometime even at higher *emperature. In generzl, it can

be taken at zoom ftemperature, applying correction facior to bring the
? ppLiying g

r

g 10 9 L . .
value 3t 1570 o any other temperature specified in a particular standard.
Correction fictor is generally indicat2d in the standard adonted; however, ,

a general correction fictor is also used if such factor for the essential

0il undezr examination is not known. Correction faictor ter deqgree centigride

for a number of essential oils are given in 3tandard “ooka.
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Por determining specific gravity, specific gravity botile of
the size varying from 5 ml to 50 ml may be used depending on the 3ize
of the sample of oil. Tor laboralory size samples pycnometers aire
of great help wnich need oil even less than one graame.

Calculating specific gravity is simple i.e. weight of oil divided
by weizht of water for the same volume at a specific temperature gives
ralue of specific gravity.

2. Optical rotation — Most of the essential oils nave property of
rotating the plane of polarisation of a beamof polarised light either to
the right oxr to the left, the extent of which i3 determined by the use of
polarimeter under sodium light. Determination is done in a tube of

100 mm leugth. For smaller quantities of o0il, tubes of smaller length
are used dut the value is always corrected to 100 mm length. Optical
rotation is mostly reported at 20°C, even though most of the essential
0ils do not change in optical rotation at different femperature except
some 0ils a,7. of citrus species. Determination of optical rotation

is done in a dark room.

The oil is termed dextro rotatory if rotation is on right szide
and lasvo rotatory if it is rotated on the left gside.

3. R_efractive indexe= lefractive index is another usefnul characlter of an
essential oil, Por this oroperty, use of refractometer (avbe’s type)
gives immedlate resulta using only a drop or two of the oil. The value
is determined normally at 20% using mono=chromztic sodium light. If
the refractive index s taken at temperature other than 20%2 or any

specified temperature, a correction factor may be used. Value of such

correction factors are given £or many essential oils, 4 general
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correction factor of 0.00%45 per c® may be used £or new essential oils.
4. Solubility in Ethanol —= zIssential oils are soluble in dilute
alcohol of various strengths. This is an important criteria and must
be determined; various standzrds laid down by different couniries specify
not only the strength of the alcohol %o be used for this test but also
the volume of alcohol in =m1 to dissolve one ml of the oil. Here also
temperature plays its -ole as solubility increases with Increase in
temperature. In general, oil rich in oxygenated components are more
soluble in dilute alcohol than oils rich in terrenes.

Solubility in alcohol is one of the important tests to detect
cz3e3 of idulteration which ig, however, not discussed further here.

5olubility also indicates if the oil 13 old resulting in polymerisation
which decr=ases solubility. Improper storage normally enhances
polymerisation.

Solubility test is simple to rerform; a 10 ml graduated cylinder
is used. One nml of oil is *taken and small quantities ¢’ 4ilute aleochol
of requisite strength is added 5il1 o0il completely dissolves, Cbservat. ors
are also made if any insoluble portisn of the oil sacarates, However,
observations are made t11l all the 10 volumes of alcohol are added
noting down opalescense, cloudiness eic. with the subsequent addition
of alcohol.
Other test3 - 3esides the above tests, some dther %tests may also be
required e.5. congealing point, nelt.ng point (in case »f solids),
solubility in other solvents, evaporation residue, flash point, boiling

range which are not fragquently used and ars no* relevant to the essential

0ils indicated for use/work in this Project,




“hemical Troperties: Main chemictl chiractaristics io we determined
in the essen%tial oils are as nder:

1) leid calue

2) Zster value

7) Zgter value ifter i.etrlaiion

4) Carvonyl value ‘or conent)

5) Fhenols

€) Letermination of con*tent of some important

Gonstituans <.z,

i) Cineol in Zucalyctus oils
ii) Ascaridole in Cheropodium oil
iii) Camphor in cumphor rich ails
scid value: acid walue or zcid number Is delined as number of miligrams
2% potasium hydrexids zeq uired tc neutralise free acids present in cne 1
of the oil. Weighed quantity of *he oil is dissolved in alcohol of 95

vexr cent strength; alkali of Q0.I.M, strength is used for tiration using

phenolphthalein as indicatcr. acid number is calculated as:

Acid number = 5.61 (3o, of ml. of 2,15 Hall)
Reagents reeded: 2,1 lalh

Thnenollzshthalein, Rectified Spirit

Fgter volue: Tster value or 2s*er number is defired as number of nilligrammss
E

of potassium hydroxile %o saponlly estexs rzesernt ir one sTamme of “h

y

cil, It 13 also customary tc report ester content ty calculating the
esters as single as*er 27 an zlconol.

Tre weigked quantity of the oil is first neulralized with diluce
21%li the free acids present, 2and then refluxed witn <newn walume of

5.5H 2lcoholic potash £or a s5x-cified <ime, normally one Liour bui moze

oz eertoin asters. Tnused alzali i3 Sitrated taclk with 0471 hydrocaloric



acid using phenolrhthalein as indicator. Ister number is calculated

ast

Tster number = 28,05 x lLiumber of c.c. of alikali conzumed
for sazonification.

weight of oil in grammes

Tater content of the oil is calculated as:

Percentage of Ister Number of cc “oleculazx
of alkali T weight of the
used for estex
saponiflication

20 X weight ¢f oil in grammes

Tt is necessary to conzult *the standards of a particular oil
for using specific conditions and the molecular weight of the ester
to determine both the ester number and the ester content.

z, Tster value after acetylation: =ster value after acetglation of
an essential oil indicates “he content of alcohols present in free
form as aiso In comoined form. Procedure depends on the conversion
of free alecchols to ester (as acetate) and saponification of the esters
as Jdone in the determination of EZster value.

(3y definition also, ester wvalue after aceiylation is the
number of milligrame of potassium hydroxide required %o saponify
ester in ome gram of aceiylated oil).

It is important to follow exactly the conditions of acetylation
i.es for 10 cec of oil, 10 cc of acetic anhydride and 2 gm of fused
codium acetate and zeflux for 1 hour, except in certain oils where
refluxing way be required for wmore time, These are specified for
various escential oils in Standazds.

In case of essential o0ils where ester number is negligible, the
content of free alcohols may be calculated as:

Tercentage of 2lcohol in the 2il = am
20 (3=0,021 a)
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‘“hexe
a = number of ml, of O.SN sodium nyfroxide solution
required to saronify esters in the aceiylated oil.

o molecular weight of tne alcohol

s = weight of the acetylated oil in grammes used,
In case where the ester number of the oil undexr exanina*ion is
apprecizble, the content of free alconol can be calculated aa:

DPercentage of free alcohol dm
= 561.04 - 0.424¢k

Vhere
d = Zster number after acetylztion = ester numbex
Trom the above analysis, it is also rossible to calculate the
percentage of total alcchols i.e. percentage of free alcohol plus the
alcchol present as ester form.

Dercentage of  _ am )1 _ 42.04e
total alcohol (20 (G - C.22a ) 100 (m - 42.04)

Where
e = BEsgter content in per cent

Estimation of Cabonyl Compounds: Some of the important essential oils
are ricn in aldelwyydes and ketoneus and estimation of their content becomes
necessary e.g. lemongrass for citral, citronella and Tucalywntus citriodera
for citronellal, mint oils for menthone, spearmint for carvone and so
on. Most important methods of estimation are:

i) 3odium bisulphite zethod

ii) Sulphite method

111) Hydroxylemine methods

i,ii1) 2isulphite method i3 based on “he zrinciple *nat carbonyl ccmpound forms

a wate goluble aduct with a hot saturated zolution of sodiwa vizulpnite,
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while the non carbonyl compounds remain unreacted by the use of a
cassie flask, the volume of unreacted oil is measured thereby content
of carbonyl content (V/V) 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 o0il is measured by the use of a cassia
flask which gives content of carbonyl compounds (VAV).
dydroxylamine metheds: ‘hile the abcve mentioned procedures give
content of carbonyl compounds by vclume, estimation by hydroxylamine
methods give not only more accurdate results but also give percentage
content by weight. This narocedure is also of advantage as smaller
q_uantities of oil are used (about 1 gm of oil) as against 10 ml of oil
used for bisulphite and sulvhite methods (3esides, reactiom time is
shorter, non-carbonyl watexr soluble componmits do not react and are,
therefore, not taken into calculations or as apparent aldehyde or ketone
content). Cn 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, vresent as a natural
component or by adulteration indicate results on aigher level than actual.

In the reaction, free hydrochloride acid is liberated which is
either titrated against 0, sodium “ydroxide or free acids liberated is
reacted with excess alkali and <he unused alkali titrated a.ainst
standard hydrochloride acid.

Percentage of carbenyl compound i3 calculated as:

Jercentage of carbonyl = am
conmpound 205
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‘nere:
a = Number of c.c. of 0.5 Ii sodium
hydroxide used

m = Molecular weight of the compound

s = weight of 0il in grams

In this procedure, determination of end point of titration nas
to be observed carefully; it is important to titrate both the blank
and actual to the same and point.
Sstima*ion of Phenols: Thenol react with alikali and form water soluble
phenolates., However, other water soluble components and acids will also
add on %o the resulta of phenol percentage. In spite of this, the
method is widely used. This method also permits study of non phenolic
compounds if such examination becomes necessary.

For estimation of phenols, cassia flask with graduated neck
in O.lcc division is used., Alkali, 3 per cent sodium hydroxide or
5 per cent potassium nydroxide is used taking 10 cc of o0il measured
by pipette. Unreacted portion of the 0il comes on top and is brought
to the neck of flask., Unreacted oil is measured; deducting it from
10 cc [oil used) gives the percentage (after multiplying by 10) of
nhenols.
Estimation of Cineole: Ireezing point of the oil contairing cineole
is an indication of its con%en* of cineole., Content of cineole is
noted from the table giving freezing point with *he corresponding
conternt of cineole.

Al*ernatively, melting point of O=crednl-cineole aduct gives
fiarly accurate idea of cireole csntent. Another reliable method is

forming 30lid adue% of cineole with phosproric acid, removing the
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aduct arnd liberating cineol by using warm water. This is done in
cagsia flask where cineole is brought up to the graduated neck, reading

the actual volume of cineole liberited.

Estimation »f Zthyl Alcohol content in Tinctures

Tetermination of the content of ethanol in tincitures 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 fairly accurate idea of its content. The wvolatile substance i.e.
essential oils are separated using a solvent like heptane o¢x petroleum
ether, ethanol being more soluble in aqueous phase, saturated solution
of salt used in this case.

Alternatively, ethanol can be estimated using Gas Liquid chromatogram.
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Annexure XXVIIL

CONDENSOR FOR CAMPHOR RICH OIL
(copper or G.l.sheet)

steam-oil-vapours N\

Y

\\ ln
’ ﬂ% water inlet
' I #

[ aa————
water outler

2&'!

A

' ; -

FAATAELTE e
avMUEJDdLL
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Annexyre - XXIX

FLOW_SHEET DIAGRAM; EUGENOL FROM CLOVE IEAF OIL

Clove 0il 20 kg.

v

Add about 125 litres of 3% alkali
till alkaline

Lower /

layer e— Allow to stand —00 Upperrlayer_____l

Separate Non emgenol Oil
portion

X Wash with
Benzene, (Twice ) Remove benzene layer for re.use
10. litre each

!

Clear ag, alkaline layer

Treat with hydrochloric acid till acidic
(about 12 litres)

l

Stirr and allow to settle,

!

Remove Eugenol (crude)
‘Wwadh with water
Vacuum distillation
OR
Water-distillation
Collect o0il water mixture, Allow o

settle, Eugenol lower layer, Remove,
dehydrate and filter (if necessary).

Tield 16-17kg, Fure product (if Eugemol contenmt of oil about
90 percent) or about 15kg (if eugenol content of oil & percent),
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Annexure XXX

LABORATORY DISTILLATITON UNTT {

( capacity 75 litres ,Stainless
steel or copper )

Condenser

Steam inlet Tubular

—— el

' 1 peeessensemm——
Water Outlet

To Condenser

~‘»l~——— Water Seal

e1

h
T
C

10 tubes 3/4v¢4

Water inlec 17

e —=
—-(f_-r—‘_—-— - - T T - False Bottom
f
,c:x:>/‘./“v’\/ Yoryemw Heater 2 leow To Receiver
N \g'...;r’?.\ﬂn. .
I
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Annexure XXXI

LINE DIAGRAM OF DISTILLATION UNTIT

CF 200G CAPACITY SUITABLE FOR STEAM

(capacity about 1400 litres )

Hinge Lid
. & ————— Gasket
\ R .
r—— Vapour outler
!
SQ "
Distiliation
Tank made of
S mm Plate
Steam Spidder
 J .
Steam  ————_———
from Boileg h 4
3’6n
’-
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LINE DIAGRAM OF

~N .

Annexure XXXII

DISTILLATION

UNIT OF

300KG SUITABLE

FOR FIRE WQOD SIZE 7'x4’

(capacity about 3000 litres)
o B

h 4

Hinge

5'9”

___‘,Gasker.
e ——
——
IVapour outlet

Distillation Tank
ade out of Smm
ms plate

——

False Bottom of l4swg

sheet o 1/2'holes
¢ o O O O OO O C ©
Wacer Inle_y
——
—— Over flow
re——
p——
L 4 v {_—
AYOII >
Bottom made out of

v

LOmm ms sneet



Hot Water

LINE

DI AGRAM OF CONDENSER

4

Vapour from Distillacion Tank

Tubular with double
outer cooling

]

P+

2' N

o

Gold Water

2!61-

Pipe 1¢

—~—————3p Hol Watrer

—

|
Yoo

|
{ r | ‘_L‘f"::;;__

ks

-

Cold Water

-

Condensed Vapour to Saparator

Water Jacwet

I
i

_92_
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L INE DIAGRAM OF
[ OI L SEPARATOR

p
‘—%ondensed Vapour Inlet
from Condenser

. ' L-"‘—v 0il Qutlet
NE——

N
‘ N ‘ S T e
Exhausted
1 ' Distillate
Qutlet
]
18 OIL
‘M
L )
)

*

> 18 £
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D’IAGRAM of FALSE ao0TTOM
Four Hooks Wwithch
!
- |
%
RING MODE /s;;g kY
of 2% \
FLAT 2° x L2 % 1
‘ ‘._-—"—‘
V4
,
/
Pl

MS ROAL 1/a"
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raditiora’ ledicire

Traditional Medicinus concd [ol2 of a
d

Eractitioner in Zanzibar ond

Iraditional medicines and Traditioral medicine practitioners
ar? an integral part of the Social and culbural lifs of -he pecple.

Joncept of traditicnal medicinal practiticner (Mjanga) refers to

different t pe of practitioners- e.3g.

i) derbalist (Mmyz, igoda, Mukofi)
ii) Jiviper and Zealar (Mulagusi - Munya, [‘dgoda),
iii) Jivirer (Mulzgusi - unys, iESoka).
iv) Sivines, healer and sorcerer (Mukori, “a2gaiia matego)

v) Sorcerer ( Iunya metago - Muhavi j,

S

In sctual practice it is, hovever, dif:icult to di:ferentiate
trictly from one practitioner to another, Cne person may practice
a8 herbalist ard diviner and alsc pessess xrowledge to practice
sorcerery . In the commmity, pecple have mowled e of who is who
among Shem arc thus know when to refsr one tc whom, There are
maganga who irherit the imowled 2 and in “urn pass on the Same to
the next generation, Cthers, however, core Siudderly Lo be unaer
"rossession" and under this state can civine the rature and cause of

the 11 nest or prodlem and 2180 Su__ess necefsary course of achiion,
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ed and coften

uire a ri*uzl witia some inclsions in d4ifferznt parits of the

vody of sick person. Diviners who 2lso practice medicire are in

application by witcihwcraft is s%ill a strong belief. There
i3 consequantly a socially approved practice cf using both
nospital and the traditional medicine unlass 'aganga' puts a
rectziction,

Thers iz, 10 general, no defini%te code &f practice and
varies from one practiticner %to znother. ZIven prayars, advice
of zereral cleanliness, wmoral value, play a zari with some of the

mgangas, esteciaelly In catholic community,

Z% is also believed that a zood number of illneas come

ot

out cf listurbances in social relationship. Zock of ragnect

TN

live wearing shoz® dresses) as well as not follewing party
instructions are condidered ciuses of ill tealth, In nutsnell,
changes dewvelopments in socie-political influence the traditional

en »f mediczine.

\
4
b

4]

ct
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It is reported that as meny as 71 difierent diseases
are <r=oted and about 400 mecicingl herbe are employed in tracditlonal

medicine,

The Expert had an occasion to visit 4 different
localities in Zanzibar and Femba, Information obtained on Some
of the plants and their medicinal uses, as a res 1t of discussion
with local traditional medicine practlitioners is Summarised here uncer,

loczl names oI tie plantS are _iven as described py the practitioners,

3otaniczl names zre <taken from local :loras,
Local Name Sgtanical Disease for Metnod of Adminjstratjon
Nage whkich used
Iikd Elettaria Asthma Root is boiled with
Sardagon ubani arnd extract taken
internally,
Kapok Cejba Asthma i) Tender leaves crourd
(Msufi) ptand with salt, boiled and taken
relieves asthama in early
stages,

ii) foots of coconut tree
mixed with red ubani,
boiled and taken,

G ood for advanced
asthma,
Maharete Sapindus Chronic Lleaves boiled with
Saponaria cough water, decoction
taken,
Macho ya ti- Abrus ‘ ASthma Leavee zround with
pitipi. Rprecatorig.s water, filtered and

extract taken,




Mlang;amia

i
wazimi

Mbono

}Mchamvi

Hoimu mwitu

Mhina
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Cassytbg
filiforms

Sthulia
cony zoides

Jatropha

curcas

Citrus

gurantifolia

Wild growing
species of
Citrus,

Lawsoni
oy

Spythrina
tomentosg

Cassia spp.

Stomach
troubles

Hemia,

Lumbago

Xlharzia

Eye disezses

conjuctivites

Acute
stomachache

Epilelﬁy

Abdominal pain,

dgsentry

- GO =

i) Child birth

ii) bpilepsy

1

doots boiled with
leaves of aAbrus
precatorius and
decoction taken,
Reljeves swel.ing in
stomach,

B0il roots with water
till water becomes
coloured., To érink
decoction,

Roots boiled with
ubeni, decoction
taken,

lenves boiled with water ,
decoction used to wash
eyes; good for

con qut ivities,

Boil bark and decoction
taken intermally,

leaves ground with water
filtered, extract taken Ior
fortnizht,

Roots boiled, with fresh
milk of cow and taken,

foote growx with water,
extract taken,

Roots boiled with salt,
decoction helps in delivery,

Zeaves boiled in weter,

person having fits is bathed i

in this decoction,



M komamznga

Mianmwe

Mikwambe

Mlaza-laza

gamia

Mnazi

Mpapai

Mpenda

perdapo

Punica

=ranatum

Cassiz

piliformis

Socos nucjfera,

warica
TADIYA

~

vant
zanzi-aricum

iii

Apperdi -
cites,

STomach
trouble

Pyorrhoes

Swelling in
stomuch,

i)Gonorrhoea

ii)Rilharzis
and
) Asthma

Conorrhoea

i) Child
birth

ii) Skin diseases Berriec
and ringworn.,

Toots cut into 22 pieces, 21
pieces boiled with red ubari
anc drunk, The 22nd piece
cut irtg 3 pieces and bumnt,
ASh is round with roots of
Solanum trepidens, rose
weter acded to this mixture
which is applied on afiected
pert of body for rin, worm,

Roots boiled with few srains
of rice and decoctior taken,

Roots boiled with leaves of
AbrusS precatorius an’
decoction taken,

Mixad with bark of margo
tree and used,

Tubers of mlangamia boiled
yith roots of mkwamba,
Decoction takern,

20il the mots & decpction
taxen,

Boil roots with r d ubani
and deccztion taken.

Foot dacoction taken

Rots boiled with red
ubani and decoetion takern,

<Tound with
coconut oil, Paste apgliad
on Skin.
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iii) 3lharzia  Berries boiled with
ubani and decoction
taken

iv) Dysentry Ieaves with fresh clove
leaves znd uhani are
boiled,

Decoction used,
Mpera Psidium Zye infecti-ns  Leaves boiled with red
Zuajava conjuctivities ubani and eyes exposed to
vapours
Mror e Morinia Skin diseases HRoots or bark _round with
oleifera coconut oil, ruste
applied,

Mshubiri mwitu aloe kirkii dydroc;1., Boil root with red ubani
Decoction taken,

Ms oo @acsalpinia i)lataract Nut _round with water.

crista Extract out in the eyeg,
ii)Diarrhoea, Root decoction used

Stomschache

iii)Delayed labour Root picces boiled with
pains ubani and taken
(cecoction. )

2,280 - Bpilepsy Leaves with leaves of
'mbuyu kuku' burnt,
smoke inhaled,

Mtonza Lylocarpus Zczema Fark burnt and paste

ben~dirensis nade with coconut oil
for wuse on eczeéma,

Mu..mbuzi - Comvulsion Grind leaves with water

favers and apply °".whols body,




Mrukz mevi

Mrunmo dume

Mwache

Mwavi

Mwvenbe

Mweusha

vtupa wa
kibaazi.

dani uvage

deni
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rchophy~

1lum guineense

i}Ulecexr

Hoot decoctign taken

ii) Chamonic wounds Faste of root with oil

Eezema, ring
WO e

Child birth

Mencifers
indica

Tephrosig

Vo 5’8]_].1

Trazia spp.

i) Yaws

ii) Pyorrhoea

Qastric
troubles

Impotency

Headeche

Asthma

applied.

Powdersd ash with coconut
oil applied on affected
part of skin,

Root boiled with salt,
Decoction teken for ease
in child birth,

Used with bark of Mionga,
ash made irto paste with
cocorut 0il and applied,

Boil bark with salt,
inhale steam v_puurs,

Mix>d with mlaza laza,
salt and water and taken,

Boil root with clove,
Decocticn taken.

200ts boiled with chil.ies
and decoction taken for
5 days,

Decoetion of leaves with
salt teken,

Roots boiled with

Canthium zangabaricum

and ubani, Decoction taken
thrice a day for 3 22ys,
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PART II - NARRATIVE
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1. DBACKGRCUND AND JUSTIFICATIN

MW ID0, as a follow up of the findings of tha Mobile Unit under the
auspices of TNIDO - Roumania Centre (Project RP/RiF/79/005) in their
preliminary survey of the natural resources of the Islands, undertook
an evaluation study of the essential oils bearing plant material resources,
both cultivated «nd natural under the Project URT/82/803. This study
has indicated positive potential of economic utilisation of a number of
egssential oil bearing plants such as bye-products of clove tree, essential
0oils of cardamom, cinnamon bark and leaf, camphor leaf, ginger and chillie
products, lemongrass and oils from plants that have promise of aaliivation
cuch as dill (anethi) coriander, aniseed, caraway, Men‘ha species,citronella
etc, 0ils produced from some of the available materials on pilot scale
were found to be of acceptable quality,

The essential oils that could be produced now and in the near
fnture would contribute a great deal towards the Pharmaceutical and
Zasential 0ils Industry both indigenous as also for export.

"he Government of Zanzibar is keen to implement the recommendations
of the Zxpert based on his work in the Island under Project URT/82/803.

2. SPECIAL CONSIDERATINS

Zanzibar and Pemba, popularly knrwn as 'Spice Islands' and famous
for its cloves and clove stem oil nave dnfortunately, lost much of its
trade in these items due to combination of various factors. However, it
has now established a Pharmaceutical Industry with considerable relp
from WIID0 involving large investment both in men and material. Production
of essential oils for pharmaceuticals can help revivzs essential oil
industzry in general and production of high value low vdume items in

varticular whicia will boost the economy of the Islands. iHelp i3 needed
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only in the utilisation of iis resources as investment in distillation
facilities has already been made both in Janzibar and Pemba.

3., OBJICTIV:S

a) Development Objectives:

To strengthen the prarmaceutical and essential o0il incdus*ry based
on local and introduced materials and thereby give an overall toost *o
the essential 0il industry for export which ‘ogethner ¥ill not only save
foreign exchange but also earn the much needed foreign exchange.

b) Immediate Cbjective:

Results cbtained under Project URT/82/803 in the laboratory and
pilot scale production of essential oils from local resources need %o
be translated into commercial prdduction of the selected essential oils
for utilising in the indigenous pharmaceutical industry and for export; utili-
zation of aven a part of the clove leaves available (from dead trees,
broken branches and those which fall down naturally) can comtribute
about US 7 1.6 million to 2.0 million per ammum.

4, RCJECT CUTHIT

During the first part of the project — £ months -~ the Zxpert
will produce esseatial oils and prdducts from the plants already identified,
assess their quality, economics of production and utilisation in local
industry. He will, with the help of local personnels agsess the overall
availability of essential oil bearing plant materials for estiblisting

a viable peoluchion unit,

During the second part >f the mission ~ 6 months, portable
distillation units will be installed in 2 selected areas to initiate
production triils of materials like clove leaf and Ylang Ylang. Clove

122€ 2il will %e further processed on large scale into value added




productsyupgrading of oils by rectification will also be taken up.

5., PRCJECT ACTIVITIES

- VMomination of national project personnel

- Identification, selection and fielding of the international expert.

= DProduction of essentizl oils on large scale both in tle existing
iistillation units and in the portable units in selected azeas.

- Training local personnels to handle all aspects of large scale
production.

- York out economics of production, help in optimum utilisation of
production facilities,

- Submission of report for the comsideration of the Government to
*ake up regular oroduction.

6. DNEUTS

- THIDO inputs

- =sgential Oils/Pharmaceutical expert 12 months, split mission 4 m/m.

- Ilabcratory chemicals, apparatus,
equipment.

- Distillation units
(Portable and Pilot scale)
Government inputus

- National personnels as required and counterpart to UWNIDO Ixpert.

~ laboratory space, office, Secretarial, administrative and transpoxt
facilities,

T. ZVALUATICN PLANS

The final report of the Zxpert will be eovaluated by the

Prermaceutical industries nit of WO,



8. Envisaged Follow-up:

It is expected that after this Mission, the Gevernment of Zanzibar
will be in a position vo take up industrial preduction, quality centrol,

analysis and upgrading of the products where required.

PART III - PROJECT BUDGET

Budgetline 11-00 Experts
l1l-o0l Pharmaceutical Adviser awd Essential 0il
Expert 2 x 6 mlm split mission .... US$ 107.400
41 Expendable equipment for Laboratory.... US$ 25.000
42 Non-expendable equipment
(to be fab—icated)
Portable Distillation Units for
Field Use (capacity:500 kg)
2 units e esessesnans ceee Uss$ 25.000
Laboratory Scale Distillation
Units  cieenins enenes esase 1S3 15.000
31-00 Training -
2 fellowships for local personnel USS$ 7.000
GRAND TOTAL: Us$ 179.400







