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ABSTRACT 

DP/OMl'./89/01 i/11-53 
To upgrdde and strengthen local production of rose wa~~r. 

The expert as a member of a team.stayed in Muscat and t.ra­
veled in the country.in order to upgrade this industry.co­
operating with local producers. 
During the studies on the rose water production.it is found 
tl1at the ur.its and the distillation method are net suitable 
for this purpose.The rose water has not characteristic rose 
smell and taste.It has smokey smell and brown colour. 

For upgrading the rose water industry; it is recommended. 
to use traditional peasant type stills.These stills are 
simple and edsy to use.They are very economic for family 
type production and the sub-structure which the producers 
dlready have.will be sufficient to install these stills. 

Besides the modernization of the rose production. 
ro~e plants and fields are also should be taken care. 
Pruning and application of insecticide against insect and 
pests infestation are required to be done regularly. 
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INTRODUCTION 

Tne Pro_;ect DP/OMA/89/011 "To upgrade and strengthen iocal 
production of Frankincense.Rose Water and Pottery" involved 
a team of three experts:one in each of the three products. 
The current report is by the Expert in Rose Water.Job 
description is given at Annex-1. 

During briefing in UNIDO.Vienna.by the backstopping officer 
it was suggested to incorporate the follow-up action in terms 
of a Prc·_iect Dccument comprising of work on bott. Frankincense 
and Rose Water. 

The expert was attached with the M~nistry of Commmerce and 
Industry and Mi:'listry of J\gricul tur and Fishering of the 
G·Jverment of th..o' Sultanate of Oman. The mission of one 
month d~ration started from 9th October.1992. 

The Sultanate of Oman is the second largest state in the 
Arabian F~ninsula covering an area of 300.000 sq.km. and 
having a population of 2 million. 

Rose water is produced for many years in The Sultanate of 
Oman.Prc•ducers use a traditional method to produce rose 
water and they sell their production in the local market. 
50-60 ton: <:•t :··~·::~ flowers are cult:·.;ated in Jabol-Al 
Akdhar reg H·r·. 
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I-ROSE WATER PRODUCTION IN OMAN 

The strong and pleasant fragrance attributed to roses has been 
known to mankind from ancient times.And most authors refer. 
distiliation of rose flower started in Iran first. 
Actuaily rose water is produced as a by-product.by hydrod15til­
lat.ion -water distillation- of rose flowers.Eventhough there are 
many rose species.th~ most suitable one.is Rosa damascena Miller 
which gives high yield and quality. 
For the high yield.the flowers should be picked in early morning 
and be transferred to the factory at once.Otherwise.it loses the 
smell of sweet rosaceous character.When it becomes difficult 
during the peak-crop days.the flowers should be kept in a cool 
places tili distill~tion.in order to avoid fermentation of rose 
flowers.In Oman.rose water is produced in .Jabal-Al Akdhar. 

A- Jabal-Al Akdhar region : 

In the Sultanate of Oman.rose plants are cultivated in Jabal-Al 
Akdhar region for the last few hundred years. 
This mountaneous region lies on the North-east of Sultanata of 
Oman facing Gulf of Oman.The main production area is SHIRE.JE at 
an altitude of 2000 meters abovesea-level.its average temperature 
during the crop is 15-20 C.There are about 20 producers of rose 
water with different capacities.Estimated rosewater production is 
roughly 5-6 tons per year.It means 40-50 tons of rose flowers are 
being picked during the crop. 
The picking of crop starts in April and finishes by mid-May_It is 
about 40 days.The most cultivated rose species is Rosa damascena. 
but we were informed that there are also some Rosa alba and ttosa 
centfolia.Estimated age of rose plants are 30-40 years.The rose 
fields are irr1gated from Al Falaj. 

II-PICKING AND DISTILLATION OF ROSE FLOWERS 

Producers hav-::- thc·i1· own rc•se plant.£".7hl"'y p1ck the fic:.wer~ 

in early m0rn1ng ~nd evening.Quantity of picked flow~~~ 
:ncreases day by day up t·~· m1d-cr 0:.p season t~:~·r:.::::~"':··.:: t(• 
decrease.Dur1ng the peak days.producers d1st1l1 ~.1 day 
~nnt1nuously.A!l fam1iy m~mb!"'rs wary during the harv~st1ng 
s>:>.:i"on t c0 r: ~ cv : lowers. 
f'1·,·,duc~rs 1JSt<- r-o!·thenwar-::- Stl l ls ~·laced lnSld'? 0 ftfffidC~· 

b•.!llt fr·:om t1·1cks_All st1iis art- hand mad~ ::1nd b,,,c~use ·:·f 
l:.hove no standard. 
Tht->Jr capacity lS rc•ughly 10 !~:. l 1ti:·rs.There are ~lSC• :: r,t_her 
~mall vessels used for d1st1liat10~.F1r~t 0ne.a receiver 
mdde ·:·f brasz fo:•1· cc•! l1?c•. •ng th-:- d.1.zt i 11-:>d r 0: 0se water. 
~econd one.a condenser made of bra~s for c00i1ng th~ Vdp0ur. 
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At the beginning.the producers put 2 kg. of rose flower inside 
the still and place a receiver inside.on the top of flowers. 
and at iast.plac1ng the condenser on the LOP of stiil.filled 
with cvld waLer.FirsL part of distillaL1on takes 40-50 minutes. 
Then they put l kg. of fresh rose flower.Distillation goes on 
for 30 minutes more and lastly.again 2 kg. of fresh rose 
flower are charged.Dur:!.ng the diSLillation.rose flowers settle 
on the beott·:-:ri of still.This constitutes onE charge. 

. ---- . 

Each charge takes 2 1/2 hours and 6 kg_ of rose flower could 
be d1st1llated.The amount of rose water obtained is one bottle 
of 0. 750 1 i ter. It. car, be seen that i0 kg. of rose flower gives 
1_25~ liter rose water. 
The ~tills are heated by gas directly.during the distillation. 
And the dist1llat100 system usea.1s therefore Destructive 
distillation. Tne r•:ise water produced is very weak in rose sme 11 
and has smokey smell and brown colour.Before bottling/storing. 
rosi:- water from the still is filtered to remove ciark brown 
suspended matter.The rose water is stored either 1n bottles 
or earthenware c~nta1n2rs at a cool.dark places. 

A-Trade and use of rose water 

Rose water is a well known product for many many years.It has 
been largely used as a refreshing and food flavoring product. 
:..ic0wadays.the technological improvements brought.l<trg~ number 
of products for these uses_But.because of traditions and 
people's care for their health.continue rosi:> water consumption. 
There are three types oi rose water available in Oman markets. 
One. is imported fn:.rr. Turkey which is produced as a by-product 
during the rose 011 production. 
Serond.which is not prc•duced m1turally.but perfumed with rose 
fragrances.And the last.is produced in Jaba.1-Al Akdhar by local 
producer~.H1gh fr~1ght ~osts of imported rose waters and 
lim:ted production of local producers are some of the 
bottlenecks to ~upply the market demand. 
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B-Modernisation of rose water production 

Ro~e water.the wate: white in appearance and having distinct 
rose odour and taste is normally.produced by water-aistillatic0 n 
method in copper sti 11 .Rose water is produced both in ia?-gE­
cdpaci ty units ( charging capacity 500 kg. rose flowers ., .or in 
field-village level units with charging capacity of 15 kg. to 
20 kg.Design of such a unit is given at Annex 

The procedure for producing rose water in field units is 
as under: 
Depending upon their capacity.15-20 kg. of roses are charged 
into the still.and 70-80 liters of water is added.End of 
d1stillat:ion which takes l hour.3~-35 liters of water -First 
Water are obtained.The First. Water is placed in the still.then 
redistilied slowly until 15-20 liters of Second Water come 
over.This distillate contains rose oil and rose water.After 
removal of the oil -oil can be taken easily.its speciric grav1ty 
is 0.860-0875 at 15 C -.the distillate called as rose water. 

C-Economic Benefits of Modernisation of Rose Water Production 

At the present.6 kg. of roge flowers yieldrose water worth OR 6.­
per bottle i.e. US$ 20 per litre.By using modern method o Kg. 
flowers would yield 8-10 litres of rose water worth US$ 160-20e. 
Moreover.this quantity of rose water would be acceptable to wider 
segment of society.Rose oil produced over and above rose wat~r 

would be extra income. 
It can be seen that by adopting modern method of rose wat~r 
production compled with improved method of rose cultivation the 
Or. • .-1n1 pr0ducers of this product w111 earn at least ten times 
more the present income. 
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RECOMMENDATIONS 

1-It is given to understand that there are 3 species of rose in 
the Sultanate of Oman:Rosa damascena.Rosa alba.and Rosacentfolia. 
Rosa damascena is the oniy species.which gives better yield and 
quality.Cultivation of Rosa alba and Rosa centfolia for rose 
water may not be preferred. 

2-"Destructive distillation" is being used for rose water 
production.Whereas.Hyd1-odistillation is used for this purpose 
in all other countries.Hydrodistillation is a well known system 
and is as old as rose flowers.May be.lack of water induced the 
producers to adopt this distillation system year ago.But 
now.water is available.Furthennor~.the distillation units which 
are still.condenser and receiver ar~ not suitable for rose water 
production.From the beginning.the stii!s and condensers mude of 
copper are being used by producers. as copper is e. good heat 
transferer material. 

3-Rose flowers should be picked in early morning only.while these 
are picked twice a day, i.e. morning and evening in Jabal-Al 
Akdhur.The rose flowers which are picked in the evening give low 
yield. 

4-Rose pldnts seem neglected.Once in every 5-6 years.rose plants 
are cut to reJuvenate.And also some plants are very old.Some of 
these 30-40 year old.while plants can b~ productive for up to 
20-~5 years.Pruning and application of insecticide against insect 
and pests infestation are required to be done regularly.Spacing 
of clbout 1 meter among the rows.will be good for proper 
cu 1 t l vat i c•n . 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANiZATION 

Project of the Government of 
The Sultanate of Oman 

JOB DESCRIPTION 

DPJOHA/89/011/11- 53 

Post Title: 
Expert in Rose Vater Production 

Duration: One month L 0 •/• 

Date Required: ASAP 

Duty Station: 
Muscat, with travel in the country 

Purpose of project: 
To upgrade and strengthen local production of 
Frankincense, sose water and pottery. 

Duties: 
The expert will be a 11e11ber of a team of three experts in 
Frankincense, rose water and pottery respectively who, in close 
co-operation with local specialists will assess the potential for 
up-grading these three industries. Specifically, he will be 

l. 

expected to: 

Make a detailed study of the production of 1:ose oil and rose water from 
the species used in the Sultanate of Oman - mainly Red Bulgarian and 

White Bulgarian. 

2. Make recommendations as to the modernization of t:he rose products 
industry and the technologies employed as well as regards quality 
control procedures and requirements, storage and marketing policies. 

3. Elaborate a plan for further UNIDO assistance in this field for 
discussion vi th Government officials and l'NIDO Headquarce·~s. 

4. Hake recommendations as to the modernization of the rose-products 
industry and the technologies employed, as well as to quality control 
JK°Ocedures and requirements of storage, packing and marketing policies. 
Identify the best available source of technology sut t.able to the 
proposed/existing scale of operations, and make recomml·ndations for 

Government implementation. 

. ... / .. 

Appliul00t'5 ll'CS CIOtnmunGlions 1.utdi"" Chts tC..a. ~--· . _..,... ·-.. #VU ~•peon lhould be seftt co: 
ff . p . . ' 

otect cl10nnd Rec:ruicmmt Sec:tioft. •~irial-Os>cmons Oivisi°" 
UNIOO. VIENNA lf{T'ERNAl;lOffAL CENTRE. P.O. Box 300. Vienn•. Auftrii 
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Qualifications: 

Language: 

_ ___.,.__ __ ·~--- ·--
;_ ---·- ·------

- s- -

Cheaist. cheaical engineer or equivalent with extensive 
practical experience in the manufacture and marketing of 
rose products. 

English. Arabic an asset 

~aclcground Information: Rose water has for many years been produced in Oman 
using iaproved traditional methods. The present 
availability of flowers is 60 mt per year fra11 about 
6.00tJ plants. The types of roses grown are Ba.lady. 
Red Bulgaria and White Bulgaria. and the flowers are 
available during the period March-Hay. 

. ---- -
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Persons Met 

l.M1nistry of Commerce and Industry 

Mr.Khamis Al Kiyumi 
Dr.Faisal Mohamed Elamir 
Ms.Hilda A.Al-Hinai 

Director General 
Technical Adviser 
Management Researcher 

2.Mi~istry of Agriculture.Livestock and Fisheries 

Mr. 
Mr.A.Mohamed Al-Hinai 

3.Ministry of Interior 

Mr .Seif Salim Al Zayeed 

4.UNDP Muscat 

Ms.Barka S. Al-Bakry 
Mr.Jihad Al Zaaby 
Mr.Patricio Castro 

Boisier 
Mr.Balder Gulati 

Minister 
Director Gener<ll 

Deputy (Waly) 

Programme Officer 
Finance Assistant 
Consultant,UNIDO 

Consultant.UNIDO 
Team member 
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rose flower 

2 kg. 

rose flower 

l kg. 

rose flower 

l kg. 

rose flower 

~ kg. 

TOTAL : 
rose flower 
6 kg. 
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PROCESSI N:; Of RO~ IN Sl'L TANATE OF OHAN 

still 

still 

still 

still 

cold water 

TH£ 
( mirute) 

vaprur 
receiver 45 min. 

cold water 

75 min. 

__ ....., __ rose 

water 

vaprur 

receiver 

cold water 

rose 
1----.:...i condenser 1----.....;.;:,.. water ' receiver 

lil5 min. 

cold water 

vapour rose 
___ _.. c ondenseri--w-a ___ e_r-.:..,.recei ver 

rose water 
0. 750 lt. I 

150 min. 
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I-BOTANY 

Rosa damascena Mi 11 . -Pink damask r•:•se - : 

. --46-­- ., 

Rosa damascena is very fragrant and contains a relatively large 
amount of volatile oil.which can be obtained by hyd?""odistillation 
or by extraction with s.:-lvents.Tne m•:>St important of all 
perfumery roses.~t is wideiy accepted to have originated from 
the hybridi ::at. ion of Rosa ga 11 i ca L. and Rosa cani na I... It is 
planted extensively in Bulgaria and in Turkey. 

Rosa alba L. -W"nite cot.tage ri:ise -: 

Contains much less volatile 011 than Rosa darnascena.the oil being 
als0 lower quality.Rosa alba is considerably hardier and more 
ri;;sistant tc• unfavorable climatic fact.ors than Rosa damascena. 
f-'k·st of the distii~ers dO:•ROt use because of its inferi0rquality. 

Rosa centifolia L. -Ligth pink cabbage rose -: 

Is known as "Rose de Mai".It is grown in Morocco.It e:ontains a 
good amount of oil.Limited quantities are used for the production 
of the fragrant rose water. 

Planting.Cultivating and Harvesting 

Prior to planting.the field should be weli plowed.Then parallel 
ditches 50 cm in depth and 50 cm. in width are prepared and 
manured.Tnis must be done in the fall.or not iess than two months 
prior to planting.So that the earth can be exposed to dir and 
moisture sufficiently long for the organic matter to decompose . 
The cuttings 30-40 cm are taken from the base of healty old rose 
bushes.are placed into the ditches horizontally.Then a layer of 
earth.3-5 cm. ~hick.is pl~ced on top of the cuttings.this is 
foilowed by 5-6 cm. CJf seasoned stable manure.In May the- f:.1-st 
shoots appare ab·:•ve ground. The SC•l 1 ls th~n s l 1ght 1 y hoed. weeds 
are rem.:.v12-d.ar1d :::c•m"=" m•:.1-e earth is shov'o"l'S'd lnti:· the d1+-.ch""°s und 

pr·:•c.:.--du~~: r.as tc· bti? rt:'~·::·dt~d a.r .. :ea:J•_ 6-7 : lffi'?2. !:-i t~.·- ~-· ··r ... •· .... r.·= ~1n 1j 
·.r.:rd y-:-.:ir th~· !lo:-id m:Jst bl? h:·>:-d ar.d pi·:.W·"?d ~-5 ~.irn~:- ":'[1-:-:. ::-•·a:·. 
;,ft:<:-r 6-7 y~·aL'".th-:- plrJ:-1ts M-·~ CU!. d-Ywn :,.: ,.h':" gn:.und fo:·!· 
:-.: 1uvenoL1r:.r •. P.i:.·_·.;.;.;:;:-·:· tt".€- pl,:sr.t ::hc·ws :nngs C•f d-:-"."u·::. ~r:·j:":-rly 
~ok·~r. ':'°.:1r~ .-.. :· flc-w1;jlr~~~rria¥.~·~· ~-~1(· f .:.:::G ~1rt·.i-:1Jc-t:..,1~· ~..:: ~·:1 

..::· • ~~ 
y~ors.I~ the ~h:r~ y~6r.th~ f1r2t h~~v-7t1nG ran be d~n•'.!n 
:-'~!·Y:~y ·~r'lC ~=--. f:·'.ll9~sr1a,1.•l(•t:.1 rr.1ni;: be~1r,3 1r1 ni.:iy .:in~ f.lr,1st, .. _-:; ti·r 
.ond-.jur1.:..::1ura-:1• ..... n •·f ·.:.•"' n-·::.r, ·~"'"P':'nd::o up,...·r. ~h-:- w.;;-.:;:!",..,·1· 
"::r.d:t1c·n:-:- \..'.;:·::; ar.~J ra1r.y w~oth(·r ;ir·:,:·:.1ngs ti"••;, t.,.ir·1~:::,_;.r,~ 
;Ji.?? ..:··d.l\ric .:i:::c· ln::r~('l~;~:.:: tlv:- yH~ld .:in:i ~;lo:1:·,-.[:?""i and l"il'..'t. 

w~ath~r :-au:: .. :; ::·w~:- ":'!~ic c!:J€ ~.·: l'".·:.=:~ !.:.1y ':''/o!lP'=•·atH•n. 
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Picking of flowers starts in the early morni~g.i.e. 6-7 o'clock. 
while the dew is still fresh on the flowers.These roses give a 
higher yield of oil than when picked in the afternoon. 
Tne villagers drop the roses into bags which are charged to the 
distilleries as soon as possible. 

II-ME'IllOD OF DISTILLATION 

A-In Traditional Peasant Stills 

In this system.rose oil and rose water is produced in small. 
direct -fire stills by peasant-growers.These stills set up in 
convenient places to the fields.or in villages.and near a source 
of water.These simple stills consist of a retort and a head.The 
retort is wider at the base than at the top.Two handles on the 
side walls permit lifting of the retort and emptying the residual 
after distillation.The head is removable and spherical.from which 
a gooseneck or connecting pipe leads through a barrel filled 
with cool water.for cooling of the condensate.On the other side 
of the barrel.the condenser pipe ends above a bottle in which the 
oil and water collected.The stills are made of copper.It may be 
tinned on the inside.The still capacity is 100-150 liters and is 
heated by an open iire. 
Depending their capacity.from 15 to 20 kg. of roses are charged 
into the retort.and 70-80 liters of water is added.At the end 
of first charge.30-35 liters of oily water -First Water- is 
obtained.Then the First Water is placed in the still.and 
redistilled slowly until 15-20 liters of Second Water come over. 
The residual water in the retort is used for next charge of rose 
flowers.The yield of oil in this method is about 0.04% . 

B-Industrial Stills 

In this system.3000 liters capacityof stills are used.400-500 kg. 
of rose flowers and 1500 kg.of water are charged each time.The 
still3 are provided with a steam jacket at the bottom for heot1ng 
w1th indirect steam.and with a steam coil for the inJect1on of 
i1ve steam.T.'io:- direct steam allows for qu1cker heat1ng and the 
r1s1ng zteam bubbles effect a certa1n stirring action on :hE r~se 
flower mass.Oth~rw1se the method of operation ore the same. 
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III-TURKISH STANDARDS OF ROSE WATER 

l_Descript:!~~ 

Rose water is produced as a by-product.by hydrodistillation 
of Rosa damascena Mill_ 

2_Specifications 

2_l_Apparence.smell.taste 

Rose water colourless.transparent.free from impurities. 
sediments and turbidity.has smell and taste of rose_ 

2.2.Physicochemical properties 

ph 
sperific gravity (20 C/20 Cl max. -
acid vaiue max. -
non-volatile matters% max. -
volatile oil % min_ -
total count of bacteria 
he.lvy metais 

5.5 I 7 
0.9999 
0.4 
0.015 
0.01 
not allowed 
not ~!lowed 
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PROCESS!,,.; or ROSE IN TRADITIONAL SYSTEM 

WI TH PEASANT TYPE ST ILL 
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REFERENCES 

"Turkish Rose Oil" 
Perfumer & Flavorist 
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Backstopping Officer's Teclmical Collllents 
based on the vorlt of Mr. A.N. Ercetin 

DPjOKA/89/011/11-53 

- ---- . 

Th-~ report gives an account of the work carried out by the expert and 

his recommendations for technical assistance. The old methods of distillation 

still used has to be upgraded if rose water conforming to international 

standards is to be produced. 

The expert has recoanended a small scale field distillation still as a 

production model to transfer technology. This can then replace what the 

farmers are presently using. There is also the possibility of having a larger 

central unit, which could collect the flowers from farmers for distillation. 

ThP recommendations of the expert have been discussed with the Government 

authorities and incorporated into the project docwuent. 
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