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ANNEXURE II - Method for Olfactory Assessment of Natural ani
Synthetic Perfumery Materials.
MIII-GlmryofmmtomlmﬂWic

Perfumery Materials.
ANNEXIRE IV - Selection of candidates of higher training in Fragrance
Blending.

ANNEXIRE V — An assessment of the Potential for Creating Fragrance
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vietnamese perfumery -aw materials.

ANNEXURE VIII - Action plan for the integrated development of the
essefitial oils, aromatic chemicals and fragrance industries in
Vietnam.

ANNEXURE IX - "ENTEROIL" Organization and Activities.

ANNEXURE X - List of Persons nominated to the National Workshop on
Perfume Blending.

ANNEXURE XI - List of persons finally selected for the National
Workshop.




DTRCDUCTICH

In 1987, 2 project document 'PROCZ:SING CF VISTRAMESE E33ENTIAL OILS
AND RELATSD NATURAL PRODUCT3' (YIZ/84/010/E/01/37) was signed between
the GUV:RIENT OF THZ SOCIALIST REPUBLIC OF VIETIUAM and UNITED RATIGKS
DEVSIOIMEST PROGRAMIE. )

The immediate objectives of the proiect are:=-

i) to increase the production of Vietn:mese essential oils of inter-
nationally acceptable quality, this is to be achieved by use of improved
processing techniques derived from means of transfer of technology

and the application of appropriate parameters for iwprovement of both
yiald and quality and capacity,

ii) to forge an effective link between the CXR; 2nd the Ministry of
Foreign Tradeso as to enable the latter to serve requests from foreign
markets, particularly in regard to informztion on essential oils
produced, the ability to provide the required quantity and quality of
products and forwarding of standard samples.

Enhancement of the research and technological competence of CKRS,

as well as the field distillation urits will serve to accomplish the
objective,

iii)development of an invesiment policy which will indicate the manner
in which future production will be realised 2nd how tha transfer of
technology from the CI'RS to the provincial production centres will

be effected.

The programme of activities of the above project included among others
1 o/m (post 11=52), assessment of potential for creating fragrance
materials in Vietnam from lacally produceable products, assistance

in developing local expertise in compouniing fragrances materials,
assistance in organoleptic evaluatior: of raw materials and products,
The nission of the Consultant covered the aforementioned activities
and few other aspects of the project which were aided {o the Consultants’
duties on the request of the project CRIZF T-SMiICAL ADVISER Ir, C.K.
Atal and Z!7.RCIL management,




SUMMARY 2

The mission took place between Feb 18th 1990 and March 13th 1990 during
vhick time the Consultant was attached to ENTEROIL (ngsential 0il Enterprise)
situzted at lghiado Tuliem, Hanoi at the area of the CENTRE NATIONALE DE
RECHERCHES SCIENTIFIQUES (CNRS).

Asper the teras of reference of the assigmment, the Consultant functioned
as a renber of a team, headed by Dr. C.k. ital, Chief Technical Adviser
and assisted hy Dr, 4.3, Brud, expert from Foland who.was also concurrently
in Vietran during the s2id period, .

The tean was located at ENTEROIL - semisutoromous organisation within

the CNRS, in Vietnam, dedic2ted to the develorment of nstional resourcss
of botenic origis,

Under the fuidance of the N0 Chief Technical Adviser for the project
—FROCESSING OF VIETRAMS3S E33ZNTIAL OILS i) IELAT<D RATURAL PRCDUCT.:!
for local use as well as for export — located in Hanoi, the expert carried
out the following apecific functions:-

i) Assisted in develpping local expertise in compounding fragrance
materials

ii) Assisted in orgamoleptic evaluatfon of raw materials and products

iii) assessed the potential for creating fragrance materials in Vietnam
from locally produceable produects

iv) PFormulated recommendations in regard to future needs

Additionally the follwirg activities were performed:-

i) FATIONAL WORKSHOP on the developament of local expertise in Cdour
Lvaluation & Compounding of Fragrances was coniucted

ii) Hydro-distiliation 5till of TOURIAIRE was commissioned

Although no proper facilities were available by way of even an elementary
fragrance laboratory, the requisite samples of perfumery raw materials
and finished fragrances alongwith the nece:sary accessories were arranged
from India and 61 major perfumery raw nmaterials and 21 fragrance

formulations were explained in detail and demonstrations were made by
means of practical examples to representatives of t{“ree major Mational

Institutions of Vietnam in the National Workshop on the Development of
Local Expertise in Odour Evaluation and Compounding of Pra:rances,




Three specialists of ENT®ROiL, HANUI, two of DETERGENTS COMPANY OF
SOUTH VIZTNAM, HO CHI MI'H CITY ans one of the INSTITUTZ OF MATERIA
MDICA,EAKCI weére put through the Fational Jorkshop on tue Development
of Local ixpertise in Odour 3valuation end Compounding of Fragrances,
and were comprehensively introduced to the techniques involved,

The Kational Workshop on the Developmwnt of Local Expertise in Cdour
Bvaluation and Compounding of Perfumes was conducted for a period of

10 days and 60 hours of intensive tutorials with sractical demonstrations
and active pzrticipation bythe Vietnamese specialists, were taken and

the participants taken to the stage where they could do olfactory assessment
independently and also begin to compourd primary perfunery compounés

thenselves,

FOR DETAILS:- SEE ANNEXURE 1 & 2

liodern trade and technical terairology used in the Perfumery Raw

tizterizls field wzs explaired to the participants of the workshop.

FOP. DETAILS:— SEE ANNEXURE 3

Four specialists out of the seven attending the workshop were recommended
for advanced training, in fragrance conpounding,

FOR DETAILS SFE ANNEXURE &

Assesszent was made »f the potential for creating fragrance materials
froo locally produceable materials,
FOR NSTAILS : SEE AMN=YU3IE 5

iquipment required for setting up 2an aromatic chemicals synthesis plant
ané fragrence wanufacturizg unit was determined,

FOR DETAILS SEE ANNEXURE 6

Fragrance formulations were finalised for use in the Soap Industry
using entirely indegenous vietnine-e perrumery raw materials.

for details see annexure 7

An ACTICK PLAN was formulaied for the § ntegrated develo;sent of t.e
3URIAL OIL3, AWMA CHSMICALS AND FRAGRANCE IFDUSTRIE3 in Vietnam,
FCR DZTAIL3 ; 2XZ ARMEXURE 8

ENTROIL —==ORGAKISATION AND ACTIVIVNIES : SZ3 ANNIXURD

LIST OF CAINDIDATZS RECOM{SIDED IMITIALLY FOR OLFACTORY TRAINING BY ENTERCIL




FOR DZTAILS : 333 AMNSXURS 10

p—

LIST CF CAXDIDATES FINALLY TAKLX FOR TRAIXING IN OLPACTCRY T:CENIQUES
IN THE RATICTAL WORKSHOP  FOR DUTAILS: 333 AMEXURS 19

PE:DISC3, OBS-RVATIOES AXD 403K F<RFORM.D

1. GENERAL COMMENTS ON PROJECT OBJECTIVES

Project objectives as specified in the Froject Nocument (see above

in INTRODUCTION)are more limited than given in Preparatory Assisstance
Document (VIZ/010/A/01/37) which specified objective as under:-

" to establish an essential oils industry utilising the country’s

natural resources of 2s-ential oil bearins spscies in orcer to substitite
imported products, thus saving foreign currency, now spent for import

L4
of essential oils, aromas and flavours, and to contribute to the countxy's

.

export earnings.

Present objectives limit the activities and aims of the project to
development of production and export of essential oils without considering

possible (and usuallyv higher) currenc; savings on local use of essential
oils, isolates, and their derivatives as the substituents for imported
fragrance coupounds,

It shall be mentioned here that the second approach to vse of Vietnamese
essential oils is included in the other project 'FROCIS3ING OF ARCHA

CH:1NICALS ARD FRAGRANCZ MATZRIAL3' DP/VIE/86/033 being execuied in
Mekong Chemical Union Enterprise in Ho Chi Minh City,

It is the opinion of the Consultant that same or similar programme
should be covered by both projects considering as final result both
export of easential oils and their derivatives and menufacture of
fragrance compounds based on locally available and produced raw
materials, There are facilities and educated staff in :NT=R.IL and
in co-operation with CKRRS3, such a programme should be developed and
introduced. Proper training of perfumers will be necessary alongwith
one or two chenists in fragrance cheaistry,

Zquipment required for the production of aromatic chemicals and
fragrance compounds can in part be imported, but gi- 2n the excellent
fabrication fazilities available, the same can te fabricated locally also,
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Several actions already takem by the Chief Technical Adviser are
already leading to the aforementioned direction:-

i) Specialists from ENTBROIL», BANOI and DETERGENTS COMPANY OF SOUTH
VI=ETNAM, HOCHI MIYH CITY, and the INSTITUT: GF MATSRIA MEDICA, HANCI
have been trained in the correct method >f OLFACTORY EVALUATION and
OLFACTORY ASSESSMENT.

ii) The same specialists from the aforementioned organisations have

veen taken through a detailed course of Frasrance Blending and Compounding
Techniques and introduced in depth to the intricacies of the Fragrance
Industry,

iii) Alongwith the aforementioned programme, they haove also been made
familiar with QUALITY CONTROL TECHNIQUES, in terms of ORGAMOLEPTIC EVALUATION.

iv) Production scale fractionation unit has been installed and
comnissioned in ENTSROIL. The personnel required to operate the said

unit have been trained,

However since technology to process the fractions obtained by fractionation
of various oils is not yet available, the full utilisation of the
fractionztion facility will be made only when the fractions recieved are
processed further to produce Aromatic Chemicals and also the same

are the utilised in the fragrance blending unit to produce fragrances
on an IMPORT SUBSTITUTION BASIS.

2, CULDUCT CF TH3 MATICHAL WORKSEOP CF THE DIVIICPRLIRT CF LOCAL
SYPERTISE IN CDOUR BVALUATION AXD COMECUNIDING GF PERFUMES
w

On arrival the Consultant was introduced to Dr, ¥.S5. Brud, who had
conducted an initial screening of candidates for the said workshop.
Cf the 10 people initially proposed (see annaxure 10), were finally
selected (see annexure 11) and the lational Workshop was started

in the premises of ENTEROIL.

It is necessary to emphasise that not even elementary fragrance laboratory
facilities were available on the premises of ENTZROIL, However, with the
help of and on the basis of FRAGRANCZ RAW MATZRIAL SAMFLES and FRAGRANCE
3#TLys arranged by the Consultant all the way from Indis entirely at

his own expense, the workshop was initiated,




The LKATICLAL WORKSHCP covered tue following aspects:-

i) Correct Hethod of Crzanoleptic Evalustion of raw materials and
fragrance materials,

i1) Definitions of Fragrances and Flavours (Industrial).

iii) Uses (Industrial) of Fragrances,

iv) Classifications of Pragrance law Haterials and Termirology used
in the fragrance raw materials trade,

v) Gdour Description of commonly used fragrance raw materials were
discussed and each raw material discucsed was phyaically shown to
each participant,

vi) dorkzble and Useable fragrances utilising only the raw materials
presented in the workshop were exhaustively discussed, analysed and
finalised, each representing a well known class of Fragrances,

vii) A selection of four caniidates from the seven wis made, for
beinc recoomerded for hizher treining in Ferfumery Technology at an

aprropriate plece,

3« ASSESSMENT OF THE POTENTIAL FOR UTILISING LOCALLY PRODUCEABLE RAW
MATERIALS FOR THE PRODUCTION OF FRAGRANCES

a) The Potential for Cptimum Utilisation of the existinz variety

of essential oils produced in the country currently was exanined,

b) The potential for Diversifying the range of the essential oils
produced irn Yietnam was exaained,

¢) Workable and useable Fragrance Foramulations based on loccally
produceable raw materials were finalised,

d) Action Flan for the Integrated Development of the Essential
Cils, Aromatic Chemicals and the Fragrance Industries was finalised,

4. NATIONAL WORKSHOF ON ODOUR EVALUATION AND BLENDING OF PERFUMES

4.1, CORRECT METHOD OF ORGANOLEPTIC EVALUATION OF RAW MATERIALS AND FRAGRANCE

IATERIALS

The participants of the workshop were 8hown by practical example,

the correct technique involved in odour evaluation, talking within its
ambit, the terminology used, avoidance of olfactory fatigue, avoidance

of bias, necessity to maintain freedom from contaminating odours,need

to maintain a library of standard samples, preservation of amelling strips,
importance of a clean enviromnment, the separate procedures involved

for liquid, semi-solid and solid samples and the general method for
conductinz the evaluation or evaluation,

I
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Instead of lecturing, the consultant adopted an attitude of talking to
the participants and engaging them in a meaningful discussiom, thus
drawing them out and breaking down their ir-ibitions and ridding them to
any phobia that they might have had about he subject. By directly
encouraging each participant to freely comment and take part in the discu-
ssion, it was assured that each person had actually understood the topic
being discussed. Further, by adopting this method the self confidence of

the participants was built up and interest in the subject awakened.

Since this approach was followed right through the workshop for all the
topics, this description of the consultants approach and method will not

be repeated again and again.

4.2. .DRFINITIONS OF VOURS

Since the workshop only concerned with fragrances destined for industrial

use, the definition thereof was given in detail by the consultant,

4.3. _USES (INDUSTRIAL) OF FRAGRANCES

The extent and scope of the Industrial Fragrances Industry was explained
to the participants by the Consultant and they were made to realise

the very great extent to which modern mankind has become dependent

on items of daily use in which industrial fragrances play acritical
part,

4+4. CLASSIFICATION OF FRAGRANCE RAW MATERIALS AND TERMINOLOGY USED
IN THE FRAGRANCE RAW MATERIALS TRADE.

The categories into which the 2000 fragranre raw meterials currently

in use in the industry, can be classified on the basis of being

either natural or synthetic or their source or their method of production
were explained in detail, with practical examples by the Consultant,

4.5. ODOUR DESCRIPTIONS OF COMMONLY USED FRAGRANCE RAW MATERIALS

Sixty individual commonly used raw materials were physically shown




to each participant and the odour descriptions and olfactory characteristics
of each ore of them were exylained in detail and discussed at length
with each participant,

4.6. FRAGRANCE FORMULATIONS

Twenty one formulations based on the sixity raw materials presented were
given to the participants of the workshop amd discus;ed threadbare with
them, The twenty one formulations represented 211 the major classes of
nodern fragrances and thus covered the entire spectrum of the perfunmery
field,

“he participants were encouraged to understand, discuss, analyse and
discover for themselves the intricacies of the complex trade.

The techiniques used by the consultant enabled the participants teo imbibe
within the duration of the workshop, sufficient expertise to independently
fornulate elementary fragrances and clearly distinguish between different
fragrance raw naterials,

4,7, SELECTION OF CANDIDATES FOR HIGHER TRAIMING

Pour participants out of the seven attending the course were selected
for higher training in perfumery technology on the strength of their
superior ability to distinguish betveen different odours, superior

odour m:mory and recall and greater imagination in creating new fragrance
styles,

e ASSESSMENT OF THE POTENTIAL FOR UTILISING LOCALLY PRODUCEABLE RAW
MATERIALS FOR THE PRODUCTION OF FRAGRANCE MATERIALS

.1 POTENTIAL FOR OPTIMUM UTILISATION OF EXISTING VARIETY OF RAW MATERIALS
AND ESSENTIAL OILS:~

The current variety of essential oils was considered — available in
Vietnans — and apart from those oils which are naturally destined for
fragrance or flavour use, the others were found to be such that they
could be p-ofitably fracticnated for the isolation and derivation of
important fragrance raw materials,
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5.2. POTENTIAL FOR DIVERS1FYING THE RANGE OF ESSENTIAL OILS PRODUCED

The agro-climatic conditions of Vietnam were considered amd on il basis
of that and the need to eventually create a fragrance production facility,

the list of new essential oil bearing plants/trees to be cultivated
was finalised,

%.3. FRAGRANCE FORMULATIONS BASED ON LOCALLY PRODUCEABLE RAW MATZRIALS

A series of fragrance formulatioms based on locally produceable raw
materials were finalised such that they are capable of being used in
the soap and DETERGENTS INDUSTRYwhich is currently the major consumer
of fragrance materi2ls ir Vietnan,

5¢4. ACTION PLAN FOR THE DEVZLOPMENT OF THE PERFUMERY INDUSTRY

Given the fact that all the thrree sectors of rerfumery industry ie
natural essential oils, aromatic chezicals and fragrances are currently
under dsvelopment in Vietnam,an iction Ilan alongwith a 1list of :iquipment
required for setting up an integrated facility to manufacture the entire
range of products was prepared, keeping in mind the current and

future needs of the country,

NOTE: ALL OPERATIONAL AND FRACTIONAL DETAILS OF THE CUTPUT OF THE
CONSULTANT AS LISTED ABOVE ARE GIVEN IN THF ANNEXURES ATTACHED
TO AND FORMING PART OF THE REPORT.
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6. CGNCLUSIONS AND RECOMMERDATIONS

A, Conclusions

1, The correct method of organoleptic evaluation of raw materials and
fragrance chemicals as taught and explained to the participaats in the

National workshop will now enable the following people to under-
take odour :zvaluation and olfactory quality control independently,

oa the basis of the sumerior olfactory sensivity snown by them :-

a, Ms. TRAN KHANM NGOG ENTEROIL, HANOI
b, Ms. VO BAQ DUNG DETERGENTS CO. OF S. VIETNAM, ECM CITY
c. Mr. NGUYEN QUANT HIFN DETERGERTS CO. OF S. VIETNAM, HCM CITY
4, Ms. DCAN THI HNOA BTNM ENTFROIL, HANOI

The trainees are listed in the order of their performance,

2, The project as in progress gdurin; the work of the Consultant wild
create in Enteroi., a basis for Research & Development in the creation
and production of fragrances, The nucleus of a Fragrance R & D laboratory
has been created on the basis of the standard samples (25 gm, each)

of all the basic raw materials required to initiate R&D work, supplied

by the Consultant .

3« There is at the time of the mission, no unit anywhere in Vietnam
to produce Fragrances required by the domestic industries such as soap
and detergents, The problem resulting from this licuna is that there is
no domestic market for the locally produced essential oils and also
large sums of foreign exchange are being spent to import the rejuisite
fragrances froz foreign sources, The problem can be solwed easily by
initiatin; the simultaneous establishment of an ARCHMA CHMICALS
MANUFACTURING FACILITY BASED €K IOCALLY PRODUCLD E; EITIAL e¢ILS as
also a FAAG:ANCE BLoNDIKG FACILITY I TURN BA3SSD CF TiE AROMATIC
CIZZ(ICALS TEUS FRODUCED AND TZ3 EXISTING LOCALLY IRCDUCZD =3 3ENTIAL
¢ILS,

The Yroject as currently concieved is technically and economically
incomplete without further steps in the direction of manufacturing
aromatic chenmicals and compounding of fragrances, quick development
and the new approach to the economy in Vietnam, seen everyshere as
intensive activity amongst the people will result in growing demand
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for detergents, soaps, cosmetics, toiletteries, perfumes etc. This will
encourage production of these goods which will immediately creat® a
market for fragrance compounds, Both ENTEROI). and CNRS have sufficient
well qualified personnel who can e picked un for appropriate training
and eventually the PNTEROIL ANR CNRS cap become the TZCHNOLOGY BANKS
for the entire range of fragrance rel ated incustries.

Therefore, the scope of the project should be extended or a second stage
started which will include :-

a) setting up of pilot plant fzcilities for production of isolates
and derivatives obtained directly from locally produced essential oils,
b} setting up of fragrance blending facility based on the local
production of essential oils, isolates and derivatives, inclusive

od the training of appropriate technical personnel,

c) ‘Technology Transfer for the aforementioned objectives should be
initially arranged from apprcpriate consultants so as to avoid unnecessary
waste of monetary resources,

4. The project as existing on the date of the mission, can be taken
to its logical and fruitful conclusion if the need to have technical
personnel trained fully in olfactory techniques is realised and the
requisite number of such personnel are properly trained and then
appointed to fullfil the followinz roles :-

1) QUALITY CONTROL PERFUMER

i1) MANUFACTURING PERFUMER

111) CREATIVEZ PERFUMER

The sequential order for the achieverent of this target should be
as under:-

i) Sstablishment of the Gdour Bvaluation Laboratory

1i) 8election and Training of the Cdour Bvaluation Panel

111) Introduction of rigid ﬁuality control based on odour coupled with
the usual wet chemical and GLC methods,

iv) Selection from amongst the odour evaluation panel of the person with
an aptitude for fragrance technology in all its aspects and the training
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of such an individual so as to enable him/her to eventually start
an integrated fragrance facility capable of quality control, routine
manufacturing and creative blending,

5 The range of essential oil bearing plants/trees being currently
grovn in Vietnan needs to be increased so as to include the species/
varieties sugsested by the Consultant so as to rrovide a wider and

@ore viaole base for the projected essential oils, aromatic chemicals
and frsgrance industry, some of these such as srapefruit, vetiver, clcve
singer and canangz are already beinz cultivated as fruit, vegetable or
spice crops and it only remains for the distillation of the oil to be
arranged, tther crops can easily be introduced by including them in

tre agricultural programmes,
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B. RECOMMENDATIONS

e ENTEROIL and UNDP/UNIDO 3hall consider extension of the scope
of the project or its second phase so es to create the following
facilities := )

8) Odour Evaluation and Olfactory Quality Control methods should be
iomediately introduced in ENTEROIL to ensure that the goods produced are
of an olfactorily acceptable internmational quality so as to enable the
country to face internmational competition in a situation where the
crutches of barter trade hzve been taken away,

B) in Odour Rvaluation Laboratory should thus be established iomediately
with the active involvement of the people trained by the Consultant

who at the moment are the only people in Vietnam with any grounding in
the scientific methods of odour evaluation, The laboratory should be
headed by iis, Tran Xhanh ¥goc who was found to be most competent, This
laboratory should be entrusted with the task of tlfactory Quality Control
of essential oils being produced in Vietnam.

c) This laboratory should in turn be expanded into a creative fragrance
laboratory, after the staff has undergone systemetic advanced training,
preferably in Vietnam itself with the help of the Consultant, as
commercial companies abroad generally will not impart useful training

to a buiding competitor, '

d) The Creative Fragrance Laboratory should actively co-operate

with the essential oil and aromatic chemice" sanufacturing companies

in Vietnam and based on the locally available raw materials, design
fragrances for consumption by Vietnamese companies manufazcturinz consumer

goods incorporating fragrances, as per the formulae given by the
Consultant,

e) The production of Aromatic Chenicals based on locally produced
essentiz) oils should be immediately established, as suggested in detail
f) The range of essential oil bearing planis/trees should be increased
as suggested,




14

g) The essential oil bearing plants/trees , flowers, spices etc.

already bein; grown in the country should be taken up for distillation,
80 as tc civersify th= existing range of production ani the variety of
local raw materials required for the fragrance uanufacturing facility,

h) Based on the help provided by the Consultant and the subsequent

work done by the Creative Fragrancelaboratory a Fragrance Kanufacturing
rfacility should be established,

i) The technical personnel required to fullfil the alorementioned tasks

should be trained in Yietnan and be only sent abroad for exposure
training, It should be borned in mind that no meaningful training

caz be provided to a potential coopetitor im any compercial orgamization.
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ANNEXURE 1

HATIOHAL WORXSHOP ON THE DEVELOPMENT OF LOCAL EXPERTISE IN THE

COMPOUNDING OF FRAGRANCE MATERIALS AND ORGANOLEPTIC EVALUATION

OF ™AW LATZRIALS AND RELATED PRODUCTS

In comsultation with and under the direct guidance of Dr, C.K. Atal,
Chief Technical Adviser, and with the co-operation of Dr. W.5. Brud
who was concurrently in Yietnam also, a detailed programme was
implemented relating to the titled subject.

The programme of the workshop was iritiated by Dr. ¥,5., Brud who
ela.borated on some of the theoretical aspects of Clfaction and

zdour quality evaluation and male an initial selection of candidates

s> as t> ensure that only pevple with en acceptable degree of olfactory
sensivity attended the prosramme,

The salient joints of the Pracrance 3lending and (dour ilvaluatjion
Sorks%on

Theoretical :

1, Yuman & Aninal Senses

2, Structure of Human Sense of Smell

2) Anatonmy

b) Receptors— structure and position

c) Oifactory bul , axons, nerves & graim

3. Odour I'erception Mechanisnms

2) molecular strueture of receptors (alpha-helix)
b) olfaction theories

4, Sensivity of Odour Yerception, minimum perceptidle
a) odour threshholds

b) just noticeable differance

5. lersonal Abilities of “uman Olfaction Sense

8) sensivity

b) odour memory

¢y odour association

d) odour differenciation
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e) influence of personal condition (health, mood ) on above abilities
6. Cdour Description and Gdour Classification

a) history of odour description methods

b) methods of clessification

¢) primary odours

d) odour profiles

7. C¢dour Quality Ivaluation

a) direct comparision

b) triangle method

¢) duc-trio method

d) quality conparitive scale

After eatablishing in abort, the theoretical backzround of the subject
on the basis of the topics elaborated above, the practical side of the
trainin: was initiated by the consultant on the basis detailed below:-

1. Egggtance-lndustrial

a) Definition :~ iny mixture of two or more odouriferous substances,
of a type used in industry '

i) Of a type used 11’1 fooﬂ............-.o. Plavour

ii)all others...................--....... fraz{ancc

Thus it was explained that for the purposes of the programme which
was mainly concerned with the industrial use of fragrances andfor

use o° industrial fragrances, it was necessary to abide by the aforementionel

definition wnich is now used internationally as per the Brussels Trade
Jomenclature,

b) Uses : Since the programme was concerned with use of industrial
fragrances, the possible uses of such products were explained and are
listed below:-
i) Fousehold Products

Soaps and Detergents

Cleansers

Disinfectants

Tolishes

Taintse

Adhesives

Alr Preshners
ii) TFersonal Iroducts

Cosnetics: Make~up Froducts




17

Toilet and Beauty Freparations

Perfumes and Toilet “aters
3, _ncustrial Products
. O ——

Dry cleaning
Leather and rubbemprticles

Artificial Leather
Linoleum
Plastics
Frinting Inks, Perfumed Board And Paper
Textiles

4.- Agricultural Products
Insecticides
Insect and Animal Repellents
inimel Baits & Attractants
Yeterinary lroducts
Cattle Feeds

After detziling the uses of varied fra gmnces, the major classes/
categories into which fragrances can be divided were described and tle
same are detailed below:-

1. Green
2, Fruity
3 . Floral

4., Aldehydic

5. Leather, Woody & lossy

6. Floral Bouquets

7. Chypre

8., Orijental

9. Zau de Cologne

10, PFougere

To explain the characteristics of each type of fragrance listed above,
& set of commonly used raw materials was prepared and presented in the
programme with detailed explanation of the odour picture of each item,
The raw materials used are listed below:~

1. benzyl acetate

2, phenyl ethyl alcohol

3. bergamot oil

4., coumarin

5 Tresinoid labdanum

6., resinoid oakmoss




Te
8.
9.
10,
1,
12,
13.
14,
15.

18

patchouli oil

vetivert ojl

vanillin

agyl cirnamic aldehyde
citronellol

sardalwood ofl
lavender oil

nerol

linalol

16,8tyr211y1 acetate

7.
18,
19.
20,
21,
22,
23.
24.
2.
26.
27.
28,
29.
30,
3.
32,
33.
34.

-

36,
37.
38.
39,
40,
41,
42.
43.
44,
45,
46.

ylans ylans oil

isoeugenol

aldehvde C-12 i

resinoid iris

zethyl ionorne

indole

benzyi phenyl acetate
droxycitronellal

terpeneol

heljiotropin

anisic aldehyde

cinnanic alcokol

para crosyl phenyl acetate

phenylacetaldehyde 505

linalyl acetate

petit_rain oil

nethvl anihranilate

aldenyde C-10

cereneol

dinetiyl oatannl

guaiacword ofl

ionone alphz

yphenyl acetic acid

rose crystals

aldetyde C-11

methyl heptin carbonate

ionone 100%

boizyl iuerkenol

Alcehyde C-8

algenyae b-9




47.
48,
4y,
50.
51.
52,
53.
54.
55.
56,

57.,

58.
59.
60.
61,

Usins only this basic set of raw materials the aforementioned fragrance
categories were demonstrated, using the following typical formulations;-

1.

2,

19

aldehyde C-12 lLauric
lemon oil

lavencin oil
tixvlive

sandalwoou wil
costus oil

birch tar oil
resinoid castoreva
isobutyl quinoline

para tertiary butyl cyclohexyl acetate

Zeranium oil

phenyl ethyl acetate
phenylacetaldehyde dimethyl acetal
phenyl ethyl formate

tenzyl formate

Green
liydroxycitronellal
phenyl ethyl acetate
Fhenylacetaldehyde 50%
thenylacetaldehyde dimethyl acetal
Methyl heptin carbonate
Benzyl acetate

Fhenyl ethyl formate
Benzyl Formate
Terpeneol

Amyl cinmmic aldehyde
Citronellol

lHethyl ionone

Pruity

Benzyl acetate
Bergamot oil
Vanillin

Ylang oil
letitgrain oil
Methyl anthranilate

100
20
30
20

20
10
10
20
10

15

15
15
15
30
10
10




ildehyde C-10 5
Lemon oil 10
3« Floral
i) Gardenja
nerol : 30
linalol 20
berganot oil 40
styrallyl acetate 20
ylanz oil 50
isosugenol 30
< ald C 12 I'TA 1
benzyl acetate 40
emyl cinnamic aldehyde 20

ii) Jasnine

benzyl acetate 30
phenyl ethyl alecohol 10
resinoid iris 5
methyl ionone 5
indole 5
ylang oil 5
hedione 3
benzyl phenyl acetate 10
hydroxycitronellal ' 30
anyl cinnamic aldehyde 10
isoeugenocl 6
iii) Lilac
Jasmine 35
rose 150
terpeneol 50
heliotropin 100
anisic aldehyde , 5
cinnamic alcohol 50

hydroxycitronellal 300




iv)

vi)

vii)

liarcissus

Jasnine

neroli

para cresyl phenyl acetate
rhenylzcetaldehyde 507

I'eroli

linalol

terpeneol

nerol

linalyl acetate
petitgrain oil

methyl anthraiilate
hylroxycitronellal
anyl cimmamic aldehyde
aldehyde C 10 10%

Rose
citronellol

phenyl ethyl alcohol
gereneol

dinethyl octanol
guziacwood oil
isoeugenol

ionone alpha
cinnamic alcohol
phenyl acrtic acid
rose crystals
aldehyde C 11 10%

Violet
benzyl acetate
bergamot o0il

methyl heptin carbonate 105

resinoid iris
methyl ionone
ionone alpha
ionone 100/
benzyl isoeugenol

ylang oil
Jasnine

100
15
10

250
80
150
70
300
50
50
40

300
100
200
100
50
10
10
50
40
30

100
100
10
40
300
150
200
40

20
40




4. _Aldehydic

aldehyde C 8 1
aldehyde C 9 2
aldehyie C 10 3
aldehyde C 11 2
aldehyde C 12 lauric 3
2ldehyde C 12 A 2
bergamot oil 50
lemon oil 5
lavendin oil 30
fixolide 20

" sandalwood oil 20

S5 Leather

bergamot oil 10
patchouli oil 10
costus oil
birch tar oil
resinoid labdanum 10
resinoid castoreun 30
methyl ionone 5
isobutyl quinoline 1
Woody
aldehyde C 11 103 5
vetivert oil ' 20
sandalwood oil 30
r-tert, butyl cyclohexyl acetate 30
ionone 100% 20
ionone alpha 10
patchouli oil 15

geranium oil 10




lossy
resinoid oakmoss

coumarin

vetivert oil

lavender oil

nerol

linalol
phenylacetaldehyde 507
petitgrain oil

linalyl acetate

lavenier oil

6, Floral Bouquets
i) jasmine

rose
green
2ldenyde

ii) rose
jasmine
violet
aldehyde

iii) lilac
violet

neroli

iv) jasnine
lilac

neroli

7.  Chypre
benzyl acetate

phenyl ethyl alecohol
bergamot oil }
amyl cinnamic alcohol
citronellol

coumarin

resinoid labdanum
resinoid oalmoss
patchould oil

100
50

15
15
15

30
15
30

50
50

15

100
50
50
20

100
50
50

100
50
50

20
20
30
10
10

10
10




8.

9

vetivert oil
vanillin

Oriental

Jasmine

rose

bergamot oil
lavender oil
resinoid labdanum
resinoid oakmoss
patcheuli oil
vetivert oil
sandalwood o0il
vanillin

resinoid iris
ylang oil

nethyl ionone
hydroxycitronellal
heliotropin
costus oil
aldehyde

Eau de Cologne

bergamot oil
petitgrain oil
lemon o0il
lavender oil
lavendin oil
neroli

ylang oil

50
30
30
15
15
15

20
30

30
15
40
10

20

100
100
30
30
30
50



Fouzere

10,

benzyl acetate
. phenyl ethyl alcohol
anyl cinnamic aldehyde
citronellol '
coumarin
resinoid oakmoss
patchouli oil
sandalwood oil
vanillin
lavender oil

20
20
10
10

15
10
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METHOD FOR OLFACTORY ASSESSMENT

OF NATURAL AND

SYNTHETIC

PERFUMERY MATERIALS
( First Revision)

0. FOREWORD

0.1 This Indian Standard ( First Revision ) was
adopted by the Burcau of Indian Standards on
10 March 1933, after the deaft finalizzd by the
Natural and Synthetic Perfumery Materials
Szctiona! Committee had been approved by the
Petroleum, Coal and Related Products Division
Council.

0.2 This standard was first published in 1963.
Th: Committee responsible for the preparation
of this standard felt that it should be revised in
view of the trade practices prevailing in
perfumery industry and also to make it more
comprehensive.

03 Natural and synthetic perfumery materials,
such as essential oils, aromatic chemicals, etc,
are used primarily for their odour appeal.
Although the analytical characteristics which are
commonly determined may provide some assu-
rance regarding the chemical purity of an odori-
ferous substance, they do not necessarily indicate
the ‘purity’ of odour. Hence, olfactory evalua-
tion has been practised for centuries and, in
the perfumery trade, it has been formed the basis
of acceptance or rejection of odoriferous
materials. In spite of the importance attached
to this subject, there is no uniforms method for
odour evaluation nor has a standard procedure
yet been formulated in any country. This stan-
dard was formulated with a view to introduce

a uniform method of test for olfactory assessment
of natural and synthetic perfumery materials.

0.4 Olfactory assessment has been the target
of some criticism as it is a subjective test. Num-
¢rous attempts on basic odour rescarch and,
nore particularly, on objective measurement
techniques have been made from time 1o time
but none of these has so far found wide accep-
tance. Whereas objective methods are the goal
of all odour research, there is at present no  tech-
nique which may replace sensory detection and
cvaluation of odours.

04.1 So far 23 Indian Standards have been

pu)blishcd on sensory evaluation ( sec Appendix
A)

0.5 In the preparation of this standard, subs-
1antial assistance has bzen derived from the
accumulated testing experience of the Indian
perfumery soap and cosmetic industries. Assis-
tance has also been derived from various
internationa! publications on this subject.

0.6 This standard is a necessary adjunct to all
Indian Standard specifications relating to natural
and synthetic perfumery materials, such as
essential oils, aromatic chemicals, etc. Unless
otherwise agreed between the purchaser and the
supplier, the purchaser shall have the option to
conduct olfactory assessment of the material in
accordance with this standard.

1. SCOPE

L1 This standard prescribes method for olfactory
assessm:nt of natural and syath:tic parfumery
materials baszd on comparison of a given material
with its corresponding standard sample.

2. TERMINOLOGY

2.9 Genoral — For th: purpose of this standard,
the following definitions shall apply.

2.1 Top Note — Ths initial and primary odour
effect perceived by the olfactory nerves on smel-
ling a strip freshly impregnated with the material
being tested. The top note(s) is (arc) usually

of a short duration and may or may not be co-
perceived along with the middk note.

2.2 Middle Noto — The secondary overall odour
eflect experienced by the olfactory nerves on
smelling a Strip impregnated with the material
after the initial top note has evaporated. It lasts
for a longer time on the strip than the top note.

2.3 Residusl Note (Dry-Out Note ) — The ter-
tiary odour effect experienced by olfactory nerves
on smelling & strip impregnated with a material
after the top and the middie notes have dis-
appeared. Besides indicating the lasting character
and strength of the ma.erial, it may also reveal
the nature of the lesser volatile materials.
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2.4 By-Note — An odour cffect,
the normal pattern of odours with
the material, experienced by_olfactpry nerves on
smelling an impregnated strip during any stage
of evaporation. It is generally regarded as ap
index of foreign odour and/or undesirable adyl-
terant and alen. .

add_itional to

—Due t0 the absence
of precise terms, descripiive words which are
subjective in nature are commonly used to express
the top, middk,
residual and by-notes. Some of these terms

are given below but the list is not intended 1o be
exhaustive :

acid
acrid
aldehydic
amber
animal

Baliamic
bitter
burnt

camphoraccous
choking

citrus

cloying

cool

dry

dul

earthy
exalting

faecal
faty
fishy
floral
fungal
fresh
fruity
goaty

grassy
green

heavy
herbal
honey

intensc

leafly
leathery
ninty
mossy
mushroomy
musky
musty

Nauseating
nutty

orental

peppery
persistent
phenolic
pincy
powdery
pungent
refreshing

Sappy

sharp

sickly

smoky
sour

spicy

stem like
still odour
sulphunceou§
sultry A
sweet

tarry

tart

woody

3. REQUIREMENTS

3.1 Gemeral s — The following genc-
ral precautions are required to be noted.

3.1.1 Selection and Training — Better results arc

i if indivi with 2 keen sense of smell
and ability to distinguish between different odours
are sclected for training in olfactory assessment.

3.1.2 Fatigue — Conmtinuous smelling causes
olfactory fatigue and decreases critical odour
perception. To avoid this, the number of sam-
Ples ussessed during & session should be limited
as far as is practical, Further, during smelling,
the body should be relaxed. Resting for an
interval between smellin different samples s
also advantageous. If tge number of samples
to be tested is fairly large, it is advisable 1o examine

t those materials which are known to be pun-
gent or strong in odour.

It should be borne in mind that inability to
correctly identify certain odours may arise from
natural deficiencies such as specific anosmia.

For instance, some peopke are unable to percieve
musky odour.

3.1.3 Bias — The secessity of minimizing ali
differences between samples other than that of
odour in order to prevent the prejudicing of
results is stressed. ‘glind' tests should be con-
ducted by ensuring that the markings on the

smelling strip do not dislodge the origin of the
samples.

3.14 Time of Olfactory Assessment — The evi-
dence relating to the miost favourable time for
conducting olfactory assessment is somewhat
conflicting. However, the mlorning appears to be




gencrally favoured. In general olfactory assess-
ment should be done after a reasonable interval
of time has clapsed after a meal or a beverage
has been taken.

3.1.8 Frecdom from Contamingting Odours —
It is necessary to ensure that the hands, nose and
sniclling strips are free from contaminati
odours as these are likely to vitiate the results.
It is recommended that the individual responsible
for assessing odour should wash hisfher hands
several times during & smelling session as well
as clear his/her nose.

32 Material Requirements — The following
materials, apparatus and environmental condi-
tions are required.

32.1 Library of Standard Samples — For each
essential oil, aromatic chemical or other per-
fumery material, there shall be a standard sample
of approved odour value as agreed upon by the
purchaser and the supplier. The standard sam-
ples shall be kept in well-stoppered, air-tight,
neutral amber<coloured glass bottles and when
not in use, they shall be stored in a refrigerator
at about 5°C.

3.2.1.1 The odour characteristics of standard
samples are likely to change over a period of time
however well they may be stored. Some materials
inproze in odour as a result of maturing while
others deteriorate because of minute oxidative
changes. An alteration in the odour characteris-
tics of standard samples is not desirable and, in
such cases, fresh standards should be adopted.
Generally, all perfumery materials have recom-
mended shelf life and the sample should be changed
thereafter.

3.2.2 Ethyl Alcohol — Perfumery grade ( con-
forming to IS : 1049-1962%).

3.2.3 Diethyl Phthalate — Perfumery grade.

3.2.4 Smelling Strips — These shall preferably
be 1 cm wide and 1S cm long. They shall be
made from odourless, thin, absorbent paper and
shall be sufficiently stiff so that the strips do not
bend under their own weight when held in a hori-
zontal position.

NoTe — Although it is not within the

ofﬂ:bmxdudwrmh:
used for making smeliing strips, it ma

é be wuseful in evaluating the
quality of the paper used for prepering smelling strips,

*Specification for alcohol, perfumary grade ( revised).

3.2.4.1 Soelling strips shall be packed in
air-tight, odour-free containers and stored in a
¢clean odour-free room. Those intended for daily
use shall preferably be kept in a wide-mouthed
glass bottle covered by a beaker.

325 Strip Stand — A cruciform patterned
3-clip stand, approximately 21 cm high, or any
other suitable device, to hold impregnated smelling
strips as shown in Fig 1.

32.6 Environment — A well-ventilated room,
as free as possible from all outside disturbances.
Ideally, the temperature and humidity suited are
about 20°C and 80 percent RH, respectively.
The colouring of the room shall be sober and
the furnishing restricted. The general environ-
?;:slun have a restful rather than a distracting
effect.

4. PROCEDURE

4.1 One end of each smelling strip shall be clearly
marked before use. Dip the unmarked end of
one strip (about 0-5to -0 cm ) in the material
under examination and of another strip to the
same depth in the standard sample after it
has attained * room temperature. For certain
perfumery materials, such as fatty aldehydes,
absolutes and solids, use 1 to 10 percent solutions
in ethyl akohol or diethy} phthalate for olfactory
assessment.

4.1.1 For semi-solids, solids and strong-smell-
ing substances, use the procedure as given below.

4.1.1.1 For semi-solid materials — The odour
of semi-solid materials such as guaiacwood oil,
oakmoss resinoid and absolute, latdenum resi-
noid and absolute, eic, should be taken on smelling
strips but only after meling the contents com-
pletely under controlled temperature below 100°C
preferzbly on water-bath.

4.1.12 For solid materials — The odour of
solid materials, such as coumarin, musk ambrette,
etc, should be examined after pouring out some
quantity ( about 5g ) on odour-free non-absorbent
paper (such as glassine ). Solids should be
smelt both as such, as well as after crushing to
enable the occluded impurities to be perceived
more easily.

4.1.1.3 For strong-smelling materials — In
order to have a better perception, strong smelling
substances irrespective of their physical appearance
may also be smelt after dilution to about 1
to 10 percent such as indole, fatty aldehydes,
etc, using ethanol or dicthylphthalate as a diluent.

4.2 Hold the strip impregnated with the standard
samiple at such a distance from the nose that there
is incipient yet distinct perception of odour.
While smelling, concentrate wholly on the sen-
sations received and make mental observations.
Repeat the procedure with the strip impregnated
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with the test sample. After about . mtinute’s
rest. repzat the comparison reversing the order
of smelling the two strips. Finally, compare
the two strips for their odour in a ‘blind’ test.
If a difference in odour is observed, repzat the
‘blind’ test on the two strips five times. Record
the observations of each ‘blind’ test.

42.1 It is important to note that although
the room shall b: w:ll-ventilated, the strips kept
under examination should not be exposed to a
direct draught.

4.3 After this initial assessment for top notes,
fix the two strips on a stand keeping them suffi-
ciently apart to avoid inter-contamination. Exa-
mine the strips pericdically by the ‘blind’ test
and note the changes in quality and intensity of
odour. Continue in this manner as long as the
odour on each strip remains perceptible,

S. REPORT
5.1 Report the top, middle and residual odour

assessment of the test sample as compared with
the odour of the standard sample at corresponding
stages of assessment.

5.2 Criterion for Judgement of Quality — The
odour of the material under examination shall
correspond to that of the standard at all stages
of assessment. If it does not and the pattern of
odour is considered to be inferior to that of the
standard, the quality of the material shall be
regarded as not satisfactory.

53 Reforeo Test — In case of dispute, present
the individual assessing odour with three suitably
coded smelling strips, two of which have been
dipped in the material under examination and
the remaining one in the standard sample (or
vice-versz). If the ‘odd’ sample is consistently
picked five times in a °blind’ test, the material
shall be deemsad to have a pattern of odour diffe-
rent from that of the standard sample.




ANEX 11

LIST OF INDIAN STANDARDS ON SENSORY EVALUATION

IS : 5126 ( Part 1) - 1969 .
Glossary of general terms for sensory cvalua-
tion of foods: Part 1 Methodology

IS : 5126 (Part 2) - 1969
Glossary of general terms for sensory evalua-
tion of foods: Part 2 Quality characteristics

IS : 6273 (Part 1) - 1971
Guide for sensory evaluation of foods: Part 1
Optimum requirements
IS : 6273 (Part 2) - 1971
Guide for sensory evaluation of foods: Part 2
Methods and evalvation cards

IS : 7675 - 1975
Method for sensory evaluation of beer

IS : 7768 - 1975
Method for sensory evaluation of milk

IS : 7769 - 1975
Method for sensory evaluation of table butter

IS : 7770 - 1975
Method for semsory evaluation of GHEE
( Clarified butterfar )

IS : 7997 - 1976
Guide for tasting of products of intensc flavour

IS : 7999 - 1976
Tasting glass for liquid samples

IS : 8104 - 1976
Method for test for pungency of chillies by
scoville heat units

IS : 8105 - 1976
Method for sensory evalvation of pungency
of black pepper by scoville heat units

IS : 8140 - 1976
Guide for selection of panel for sensory eval-
uation of foods and beverages

IS : 8153 - 1986
Method for sensory evaluation of fresh fruits
( first revision )

TS - 8639 - 1977
Code for evaluation of the effect of packaging
and storage on the sensory qualities of foods
and beverages

1S : 10029 - 198!
Methods for sensory evaluation of sweetened
condensed muilk

IS : 10030 - 1981

Methods for sensory evaluation of milk
powders

IS : 10281 - 1982
Method for sensory evaluvation of processed
cheese

IS : 10641 - 1983
Recommended nicthods for determination of
aroma and taste thresholds
IS : 10642 - 1983
General guidelines for consumer sensory
evaluation of foods and beverages
IS 10643 - 1983
Sensory evaluation procedure to establish
guidelines for open dating processed food
products
IS : 11582 - 1936
Method for sensory evaluation of pungency
of ginger by scoville units
IS - 11583 - 1986

Method for sensory evaluation of Indian made
foreign liquors ( IMFL)
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GLOSSARY OF TERMS
RELATING TO NATURAL AND
SYNTHETIC PERFUMERY MATERIALS

( First Revision )

0.1 This Indian Standard ( First Revision ) was

adopted by the Bureau of Indian Standards on

25 January 1988, after the draft finalized by the

Natural and Synthetic Perfumery Materials

Sectional Committee had been approved by the

l(’:e:roleum, Coal and Related Products Division
uncil.

0.2 This standard was first published in 1972
Keeping in view the latest development and
advancement in perfumery trade and manufac-
ture, it was decided to revise this standard. Itis
intended chiefly te cover the technical definition

FOREWORD

of terms, and it may not necessarily include all
the legal meaning of the terms.

0.3 In the preparation of this glossary, most of
the terms currently in use in natural and synthe-
tic perfumery trade and industry together with
their synonyms and more common terms in vogue
internally and also in other countries have been
included.

0.4 In the preparation of this glossary, useful
assistance has been derived from various interna-
tional publications.

1. SCOPE

1.1 This standard defines the terms relating to
natural and synthetic perfumery materials.

2. TERMINOLOGY
A

2.1 Absolutes — An ethanolic extract of a
concerete or a resinoid which contains the maxi-
mum concentration of odoriferous components
and is free from natural waxes andfor any solvent
used in the processing.

2.2 Acid Value — It is numerically equivalent
to the number of milligrams of potassium hydro-
xide required to neutralize the free acids present
in | g of the material.

2.3 Alcobol Perfumery Grade, Denatured —
Rectified ethyl alcohol, specially denatured for
perfumery industry (see IS : 4117-1973® ), and by
the addition of denaturants it does not add any
undesirable by-odours to it.

2.4 Aldebydic Blend — S¢r 2.13.

2.5 Amber Note — A heavy full-bodied warm
ambergris like note.

2.6 Animal Note — Odours or notes with a
sensuous character.

2.7 Aromatic Chemicals/Aroms Chemi.
cals — Organic chemicals derived by organic
synthesis or as isolate from natural essential oils
possessing distinct aroma. Used a3 raw. material

*Specification for alcohol denaturancs ( firsf revision ).

for the preparation of perfumery blends

or
flavours.
2.8 Aromatic Plant — Se¢ 2.92.
2.9 Aromatic Water — Aqueous odoriferous

condensate of hydro-distilled andjor steam-
distilled material of vegetable origin containing
fully dispersed essential oil.

2.10 Attar ( Indian ) — A perfume concentrate
characteristic of single flower or a2 mixtre of
flowers and/or other materials of plant or animal
origin with oil of sandalwood as th= base.

2.11 Balsam — An odoriferous exudate from
plants/trees which flows naturally or is artificially
induced by incision.

2.12 Blend — Harmonious combination of two
or mo:e odoriferous materials.

2.13 Blend Aldehydic — Blend deriving their
unique character from the predominance of
aldehydic notes.

2.14 Blend, Cologne — Any harmonious com-
bination of fragrances, the main characteristics
of which are derived from citrus oils.

2.15 Blend, Oriental — A blend with heavy,
full-bodied sweet balsamic and animal note.

2.16 Blead, Spicy — Any fragrance combina-
tion having spicy overtonc.




2.17 Blend, Woody — Any fragrance dominat-
ed by a woody character.

2.18 Body — Main fragrance theme.
2.19 Boiling Range — Sex 2.40.

2.20 Bouquet — Gegera'ly a harmonius combi-
nation of two or more flora] notes.

2.21 By-Note — A temporary or permanent
odour effect additional to the main pattern of
odour associated with the material. :

C

2.22 Carbonyl Value — It is numerically equi-
valent to the number of milligrams of potassium
hydroxide, that is, equivalent to the amount of
hydroxylamine required to oximate the carbonyl
compounds present in | g of the material.

2.23 Cell — A unit of the plant tissue.
2.2¢ Cellular — Composed of cells.

2.25 Chypre — A mossy-woody fragrance, com-
plex with a characteristic sweet citrus top note,
frequent!y encompassing some floral tones.

2,26 Citrus — Odov:s
fruits, such as o:ange,
fruit, etc.

reminiscent of citrus
lemon, bergamot, grape-

2.2] Cologne — Name used traditionally for
solution of citrus perfume blends in aqueous
ethanol { also ser 2.113 ).

2.28 Cologue Blend — Ser 2.14.
2.29 Concentration — Se¢ 2.94.
2.30 Concentrated Perfome — S.. 2.86.

2.31 Concrete — A material derived from a
single source of vegetable or animal o1 7in by
extraction with a suitable solvent. It gen rally
contains non-odoriferous constituents, such as
waxes, colouring matter, etc, in addition to
odoriferous components and is free from any
solvent used in the process.

2.32 Condensate — Vapours that bave been
condensed.

2.33 Condenser — Part of distillation apparatus
where the Lot vapours are cooled and condensed
for recovery.

2.34 Congesling Point — It is the maximum

Constant femperature at which a liquefied solid
resolidifies.

D

2.35 Deterpenized 0il — Natural essential oils
which are free from terpenes andfor sesquiter-
penes.

2.36 Diffusion — The ability of a fragrance 1o
radiate and permeate the environment.

2.37 Distillation — A process of evaporation
and recondensation used for purifying liquids.

2

2.38 Distillation, Dry — Distillation of semi-
solid and solid materials in the absence of steam,
water, or any other solvent.

2.39 Distillarion, Hydro — Distillation of a
substance carried out by indirect contact with
boiling water.

2.40 Distillation Range — It is the range of
temperature within which a specified percentage
of the material distils.

2.41 Distillation Steam — Distillation of a
substance by passing steam through it.

2.42 Distillation, Vacwam — Distillation of a
substance under reduced pressure.

2.43 Distillation, Water — Sec 2.39.
2.44 Dry Distillation — Ser 2.38.

2.45 Dry Owt — Final phase of the main frag-
rance after the main volatile constituents have
evaporated.

E

246 Enfleurage — Process of extracting frag-
rance of fresh flowers by intimate zontact with
mixtures of purified fats preferably at low
temperatures.

2.47 Essential Oil — Itis a volaiile perfumery
material derived from a single source of vege-
table or animal origin by a process, such as
hydrodistillation, steam disillation, dry distilla-
tion or expression.

2.48 Essential Oil, Synthetic — It is a com-
position generally consisting of natural essential
oils, aromatic chemicals, resinoids, concretes,
absolutes, etc, but excluding animal or vegetable
non-estential oils and not having a nonvolatile
residuc in excess of 10 percent by mass. It is so
composed that it bears a2 close resemblance pri-
marily in odour to a naturally occurring essential
oil.

2.49 Ester Value — It is numerically equiva-
lent 10 the number of milligram of potassium
hydroxide required to neutralize the acids libe-
rated by the hydrolysis of the esters present in ] g
of the material. It represents the difference bet-
ween the saponification value and the acid value
of the material.

2.50 Ester Value after Acetylation — It js
numerically equivalent to the number of milli-
erams of potassium hydroxide required ¢o
neutralize the acids liberated by the hydrolysis
of I g of the acetylated material.

2 %] Evaporation Residue — Represents the
percentage of perfumery material which is not
volatile when heated on a steam-bath under
specified conditions,

2.52 Expression — The process of extracting
essential oil from the plant cells by application
of mechanical pressure.

'




2.53 Extract — A concentrated product obtain-
ed by treating a natwral perfumery material with
a solvent which is subsequently evaporated.

2.54 Extraction — The process of isolati: g
essential oil with the help of a volatile solvent.

2.55 Extrait, Alcoholic — A French word, now
universally used in perfumery, meaning an alco-
holic extract of odorcus parts of a pomade. It is
generally used to mean alcoholic solution of a
perfume concentrate. .

F

2.56 Fixative — A substance which is compa-
tible with and provides body and substantivity
and rounds off a perfume composition by regulat-
ing the raie of evaporation of its volatile consti-
tuents.

2.57 Flavour — A combined organoleptic sensa-
tion of aroma and taste in a flavouring material
is also called a flavour.

2.58 Floral — Thefragrance characteristic of an
existing known flower type.

2.59 Fore Runnings — Initial fractions of the
distillate obtained during a distillation process.

2.60 Fougere — Perfume composition having a
citrusflavender top note with sweet powder rosa-
ceous body with mossy/woody background.

2.61 Fractionation — The process of distilla-
tion by which an essential oil is separated into
various fractions.

2.62 Fruit Flavour/Essence — Suitably blend-
ed mixtures of flavouring materials, permitted
chemicals and food colours, in a solvent medium
of either ethanol or the permitted non-alcoholic
solvents.

2.63 Fruity Note — The impression of fruit
odours within the fragrances theme.

2.64 Full Bodied — A well-rounded-out frag-
rance that possess depth and substantivity.

G

2.65 Green Note — Notes that recall fresh-cut
grass, leaves and stems or other parts of plants.

2.66 Gum — A natural water solubje anionic
material, ofien of glycoside-like structure and of
high molecular mass which coliects in or exudes
from certain plants. It forms neutral or slightly
acidic solution or a sol with water and has a
typical mild odour.

2,67 Gum Resin — Natural exudation from
plants and trees consisting of gums and resin
with very small amounts of essential oils.

H

2.68 Harmonius — Order, accord and sym-
phony in a fragrance.
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2.69 Heavy — Oriental balsamic as against
floralgreen.

2.70 Hydro Distillation — Ser 2.39.

2.71 Infusion — A process of treating a subs-
tance with water or organic solvent, with or
without heating.

272 (solate — Either a single constituent or a
multi-component fraction or a composited

fraction, rich in desired odoriferous components
and derived from a natural perfumery material.

L

2.73 Lasting Qualities — The ability of 2
fragrance to retain its character over a given
period of time.

2.74 Leathery Note — Any fragrance convey-
ing the dominant characteristic of tanned leather.

M

2.75 Meltiog Point — The temperature ai
which the material melts and becomes liquid
throughout as shown by the formation of a
definite meniscus.

2.76 Melting Range — The range bletween
temperatures at which the material begins to
form droplets and at which it becomes liquid
throughout.

2.77 Middle Note — The main overall odour
effect experienced by olfactory nerves _n smelling
a strip impregnated with a material and exposed
to the atmosphere for some time.

2.78 Mossy Note — The notes that recall 10
mind moist dark forest having moss on the trees.

N

2.79 Natural Perfumery Materials — Per-
fumery mnaterials of natural origin.

o

property of a substance
and is perceived by the

2.80 Odour — That
which stimulates
olfactory sense.

2.81 Oleoresin — Exudations from tree trunks
or barks of trees and are characterized by the
fact that these consist of entirely or mainly resin
accompanied with an essential oil in varying per-
centages, soluble in organic solvents.

2.82 Oleoresin Gum — An exudation from
plants mainly consisting of essential oil, resin and
gum.

2.83 Oleoresin, Spice — Extractibles of spice
having resin and essential oil obtained by solvent
extraction.

2.84 Oriental Blend — Sec 2.15,

2.85 Perfume — A solution of perfumery com-
pound/compounds in ethanol or other suitable
solvents meant for use as a personal adornment,
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Here ethano] or other suitable odourless solvents
are used as carriers for the fragrances.

2.86 Perfume Concentrate — A non-alcoholic
concentrated perfume blend.

2.87 Perfumery Compound — A concentrated
base which is further diluted with or without
toning and further modifications to suit various
end-uses,

2.88 Perfumery Grade Alcohol — Sec 2.3.

2,89 Perfumery Materisl — A naturally
occurrirg substance, or a derived material,or a
preparation obtained by physical andjor chemi-
cal means, which diffuses or iinparts an odour or
a flavour.

2.90 Perfumery Materials, Natural —
See 2.79.

291 Perfumery Materials, Synthetic —
See 2.107.

2.92 Plant, Aromatic — Plan: bearing a
chiaracteristic aroma.

2.93 Pomade — Refined and deodorized animal
fai(s) saturated with volatile oils present in and
exhaled from the flowers especially the rose and
the jasmine.

2.94 Rectification — Method of separation of
undesirable substance to improve the quality of
the materials.

2.95 Relative Density — The ratio of density
of material at 27°C to that of distilled water at
27°C or 4°C when all masses are made in air is
called relative density at 27°C or 4°C. Originally,
it was known as specific gravity.

2.96 Residual Note ( Dry Out Note) — An
oZour effect experienced by olfactory nerves on
smelling a strip impregnated with a material and
exposed to the atmosphere for a period of time
when the top and the middle notes have dis-
appeared.

2.97 Resin -~ Solid or semi-tolid translucent
exudation from trees of plants. These are soluble
in erganic solvents.

2.98 Resinoid — A semi-fluid or a solid
material obtained from a singie resinous source
of vegetable or animal origin by extraction with
a suitable solvent and is free from solvent used in
the process.

2.99 Saponification Value — It is numerically
equivalent (o the number of milligrams of potas.
sium hydroxide required to neutralize the frec
acids liberated by hydrolysis of the esters present
in | g of the material. It represents the sum of
acid value and ester value, -

2.100 Saponification Value After Acetyla-
tion — It is numerically equivalent to the num-
ber of milligrams of potassium hydroxide required

to neutralize the free acid and the acids liberated
by hydrolysis of the esters presentin 1 g of the
acetylated product.

2.101 Sesquiterpene — Term  denoting a
hydrocarbon composed of one-and-a-half terpene
units, a single terpene unit being equal to two
isoprene units.

2&02 f:s:niterplendesl Gil — An isolate
obtained by suitably removing the uiterpenes
( Oy Hyy ) from an essential oil. sequiterpe

2.103 Specific Gravity — See 2.95.
2.104 Spice Oleoresin — Se¢ 2.83.
2.295 Spicy Blend — Sec 2.16.

2.106 Steam Distillation — Ser 2.41.

2.107 Synthetic Perfumery Materials —
Man-made single perfumery materials, by
chemical processes.

T

2.108 Tail Runping — The last fraction of
distillate obtained in a distillation process.

2.109 Terpeneless Oil — An isolaic obtained
by removing almost all monoterpenes ( Cyo Hje )
from an essential oil.

2.110 Thin — The lack of body, richness and
substantivity.

2.111 Tincture — A cold alcoholic extract of
the soluble part of a natural fragrant material of
vegetable or animal arigin, the solvent being left
in the extraction as a diluent.

U

2.112 Tissue — Plant structure composed of
cells,

2.113 Toilet Water — See 2.27.

2.114 Top Note — The first odour eflect ex-
perienced by olfactory nerves on smelling a strip
freshly impregnated with a perfumery material.

v
2.111 Vacuum Distillation — Sec 2.42.

2.116 Vacuum Distillation Residue — It is
the percentage of material left behind undistilled
when a known quantity of the material is distilled
in vacuum at specified temperature and pressure.

2,117 Volatile — A material is said to be vola-
tile when it has the property of evaporating at
room temperature when exposed 10 atmosphere.

w
2.118 Water Distillation — Ser 299.
2.119 Woody Blend — See 2.17.

2.120 Woody Note — The impression of wood
or woody odours within the fragrance theme,
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ANEX TV

SELECTION OF CANDIDATES FOR MIGHFP. TRAINING IN FRAGRANGE BLENDIG:-

The following candidates were selected to attend the Workshop
on Jour evaluation and Pragrapce Blending:-

1. Doan thi loa Binh Enteroil, Hanoi

2, Tran khanh Ngoc Enteroil, Kanoi

3., Le Yhuong Thao Interoil, Janoi

4. kguyen Quang Hien Detergents Co, of 3. Vietnam, B¢ Chi Kinh city
5 Vu Bao Dung Detergents Co, of 3, Vietnam, Mo Chi Minh City
6. Fhem Troung Thi Tho Institute of Hateria liedica, Hanoi

7. .Hai Thanh Son Enteroil, Hanoi

These candidates were put throu:h an intensive trainins course during
the course of the workshop, as described in the previous annexures 142
s the course progressed, the candidates were constantly evaluated for
sensivity, odour memory, odour association, odour differenciation, odour
description, and ability and imagination and aptitude for fragrance
blending,

The candidates were asked to identify and differenciate between various
raw materials and finished fragrances, describe in their own words but
using perfumery language the odour profile of these materials, describe
and illusizeote with proctical examples the varied uses of these raterials,
and finally to create illustrative and typical formulations entirely

on their own and thus deronstrate their grasp of the subject.

On the basis of the tests described above, the following candidates, in
the order of their merit, were selected for higher training in Perfumery
Technologys-

1. TRAN KGIAIE KGEC

2, YU Bat DUNG

3. NGUYEN QUANG KIEN

4., DOAN TEI lieA BIFK
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ANNEXURE V

AN ASSESSMENT OF THE POTENTIAL FOR CREATING FRAGRANCE MATERIALS IN

VIETHAM FROM LOCALLYHPRODUCEABLE PRODUCTS

Vietnam fs currently producing the following Fatural Essential Cils:-~

1,
2,
3
4.
5.
6.
1.
.

Citronella oil, Java type
Litsea cubeba oil
Cajeput oil
Hentha Arvensis oil
Cassia oil

. Ocimum gratissimum oil
Ocimun ba.siiicum oil
Star Aniseed oil

.f these, the following are used in certain types of fragrances and

flavours :-

a,
b,
C.
d,

e,

Iten Bnd Use

Cajeput oil Flavours

Cassia oil rlavours & rFragrances
lcipunm gratissimum oil Fragrances

Scioum basilicum oil Fragrances

Star aniseed oil Flavours

The remaining essential oils ie

a,
b,

Ce

Citronella oil
Litsea cubeba oil
Mentha arvensis oil

écimum gratissimum oil

can and must be produced in even greater quantities and processed to
produce important isolates and derivatives such as ;-

a8,
b,
Ce
d,
€.
f.
Be
h,
i.
b

Citronellal
hydroxycitronel.a.s
Citronellol

Dimethyl octanol
Citronellyl acetate
Citronellyl formate
Citronellyl butyrate
Citronellyl valerate
Gereneol

Geranyl acetate
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k, Geranyl formate
1. Geranyl butyrate
m, Geranyl valerate
n, Citral

o, Ionone alpha

P. lonone teta

q. lethyl ionone

r, Menthol

s, Dementholised oil
t. Henthone

u, Thymol

v, Zugenol

x. Isoeugenol

Y. Yethyl euzenol

2z, Acetyl isoeugenol

The aforementioned raw materials can the together constitute a reasonable
basis for the production of fragrance materials based on essential oils
currently producei in Vietnam,

Further , siven the fact that Vietnam has in greater measure an even
tropical climate, the following items can be taken up for extensive
cultivation and which will in turn yield important raw materials

for the production of frazrances and flavours :=

i. Grape fruit

ii, Vetiver

iii, lentha piperita

iv, Mentha citrata

v, lentha spicate

vi, Cloves

vii. Lutmegs

viii,Ginger
ix, Black pepper
x, Cananga

Mentha Citrata oil can be conveniently processed to produce the
two very important raw msterials which are almost invariably part
of any fragrance:-—

1. Linalol

2, Lirelyl Acetate




Turpentine ¢ il

3pecial attention shculd be given to this ver important resource cof
the Yietnamese nation, Apart from being exported as it is, it can be
processed locally to produce the follwing raw materials which are
agein basic to the compounding of fragrances :-

1. Terpeneol

2. Terpenyl .cetate

3. Pine oil

4, Dipemtene

5. Isobornyl acztate

6. “Isobornecl

7. Camphor

8. Camphor oil

9, Bornecl

10, Camphene ( which can be reacted with guaicol/phenol and then
hydrogenated to give Jynthetic -andalwood — Sandela)

To sum up we may say that if the existing and proposed resources of
Vietnam are utilised in an optimum manner, then a large number of locally
produced and produceable raw materials — essential oils and aromatic

ctemicals — will become available to any future frazrance blending

facility.

These indezenously produced raw materials would be enough to produce
standard acceptable pverfumery compounds for the entire soaps and
detergents industry of the country, which as on today,has to import its
entire requirements, leading to the loss of valueable foreign exchange,
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ANNEXURE VI

. INUTPHENT REOMTRED FOR SZTTING UP AN AROMATIC CLEMICALS SYNTHESIS PLANT
AND FRAGIANCE I{ANUFACTURING UNIT

1. Eguipment required for the production of Isolates, their

Derivatives includinz derivatives of Turpentine oil

Fractionation Columns
Vecuum pumps
reaction Vessels
Washing VeSSels
Storage tanks
« Cozling Tower
Stea. Briler
0il Heating System
Chilling Plamt
standuy Electric Generator
Qzlity Cntrol Equipment

2., ECYIPMENT REQUIRED FOR THE PRODUCTION OF F.AGEANCE

containers for raw material storage

Containers for finished goo’s storage

silxing vessels with heating and stirring arrangement
Blending vessels with heating and stirrinz arransement
Beakers, jugs, tubs and trays

weizhinz balances

Packaging machinery




ANNEXURE VII

Fragrance Pormulations based on entirely indicenous Vietnamese
perfumery raw materials

1. LILAC SOAP COMPOUND

Zydroxycitronellal 200
Citronellol 50
Citronellyl Formate 20
Geranyl Acetate 20
Citral 5
Joaone alpha 45
liethyl ionone 20
Isceugenol 10
Grapefruit oil 30
Linalol 30
Linalyl Acetate 30
sandela 30

2. XOSE SOAP COMPOUMD

Citronellal 2
Kydroxycitronellal 10
Citronellol (¥
Dimethyl Getanol 50
Gereneol 5
Geranyl Acetate 20
Citronellyl Formate 20
Jonone Alpha 10
Isoceugenol 10

Terpeneol 48
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4.

5e

Sandalwood Soap Compound

3andela
Isobornecl
Isobornyl Acetate.
Terpeneol

Cananga o0il

Clove oil
Tetivert oil
acetyl Isoeugenol
yiethyl Ionone
Ionone Alpha

Lsvender Soap Compound

Lydroxycitronellal
Citronellol
Citronellyl Formate
Geranyl Acetate
Citral

Hethyl Ionone
Isoeugenol
Yetivert oil
Fentha Citrata oil
Ginger oil
Cananga oil
Terpenyl Acetate
Isobornyl scetate

Lime[Lemon 3oap Cormound

Dipentene
Terpenyl Acetate
Terpeneol

Linalyl Acetate
Linalol

Ginger oil

CITPAL

Methyl Ionone
Lyéroxycitronellal

41

200
10
50
50
20
10
50
10
10
10

30
20

10

10

60

10
30
20

10
20
10
20
10

50
10
20
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ANKEXURE VIII

ACTION PLAN FOR THE INTEGRATED DEVELOPMENT OF THE gSSENTIAL OILS,
ARDMATIC CHEMICALS ARD FRAGRANCE INDUSTRIES IN VIETNAM

In order tc be adble to achierz the full potential for the development
of the fragrance industry in Vietnan based on locally produceable
raw materials, the following steps are required to be taken :-

1. Establishment of a properly equipped facility for the production

of Isolates and Derivatives,

2. Egtablishment of new essential bearinz crops.

3, Establishment of a properly equipped facility for production of
Turpentine derivatives.

4. Establishment of a frasrance lesearch & Tevelopnent Lavoratcry
specialising in both Quality Control as well as Creative Terfumery,
Establistment of a properly equipped facility for the production
of fragrances from materials derived frox locally produceable
itens,

The essential equipment required for the establishment of these facilities
and laboratories is detailed below:-

A, Equipment required for the production of isolates, their dervatives

including Turpentine derivatives

Practionztion Columns

Vacsuum Pumps
Reaction Vessels
Washing Vessels

storage Tanks

Cooling Tower

otean Boiler

(il Jeating System
Chilling rlant

standby Generator

Quality Control iIquipment
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B, Xev eszential o0il bearincs crops

The steps required to be taken to optimise output ir this area

are as follows :=

a. Procurezent of good plantinc material

b. Propagation of new planting material

c. [Nz2cessary inputs to the farmers by way of transfer of ecaltivaiion
technology and other relevent techniques to be provided,

d. Standardisation of steam/Fydro Distillation units both in teras
of mechanical desizn and methodolosy of operation.

e, Resular system of quality control to ensure optinum quality

6. Ejuipment required for the fragrance R & D Laboratory

Library of Standard Samples of Local as well as Inported i“aterials
Szaples of all the coamonly used samples, aromatic » Matural
essential c¢ils, resinoids and solvents.

Froperly designed storage racks, work tables and sample bottles
Analytical Balances

Fagnetic stirrer and heater —composite unit and Yater Bath
Referigerators for Storage of Standard sanples

Small glass flasks, measurinz cylenders, pipettes, beakers etc.

D. gguipment Required for the Fragrance Facility for Production

Containers for raw material storage

Containers for finished goods storage

l{ixing vessels with heating and stirring arrangement

Blenling vessels with heating and stirring arrangement

Beakers, jugs, tubs and trays

Vieigning balances

Tackagins equipment
RELATED BENEFITS LIKELY TO ACCRUE TO VIETNAM DUE TO THE ESTABLISHMENT
OF THE AFOREMENTIONED FACILITIES '

. A, ZSnhancement of the market for locally produceable raw materials
due to local consumption in addition to exports
B, llelative freedom from the uncertainties caused by the cyclic

nature of the 1nterﬁational market

6, ZSstablishment of a new pioneerinsg industry directly leading to
the introduction of new technology.
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Generation of new employment opportunities in both the industrial
8s wvell as the agricultural sector.

Iroduction of import substitution items and consequent saving

in foreign exchange

Increase in the variety of production of exportable goods and
consequent stabilising and growth of annual exports,

Improvement in the quality of local as vell as goods exported fronm
Vietnaa,
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ANNEXJRE IX
“ENTEROIL" ORGANIZATION AND ACTIVITIES
Esteblished in July 1985 ENTZROIL is a company located at premises of Centre
Hationale Researche 3cientifiques and operstes under CNRS and Ministry of
External =Zconomic Relations

The company is engaged in development production and trade of essential olls
and related products . According to planning of the Ministry it shall purchase
essential oils from farmers o villages or cooperatives , blend and standardise
the products , pack and ship to customers ( mainly to USSR and East Buropean
contries to fulfill government trade agreement ) .

The company total employment is 45 people organised in five departments

DIRZCTCR Kr. Le Ven Thu
Deputy Hr . Le Trons VYong
DINTOR

QUALITY CONTRCL
& DEVILOITENT

Manager : Kguyen Quoc Dung
6 engineers with university level

AINISTRATION Manager : Mai Van Toan

7 employees

PRODUCTION ¥anager : Mr le Nhi Hoa
7 engineers with university level

3. technicians

™03 Manzger : Mr Van Ngoc Danh
6 foreign trade college graduates

WORY.SHOP | Maneger : Mr Nguyen Ten Hung
(DISTILLATION 3 engineers with 'miversity level
BISYDING, PACKING, | |1 essistance employees

[ ] bdde, ’ (N ?

SHIRENT )

Majority of university graduates were educated or trained in European or
Indian Uni:veraity and research centres

ENTTROIL is respnnsible for execution of UNDP project DP/VIE/84/010




CONDUCTED ON THE GROUP INTTIALLY NOMINATED

Eight sets of samples (triangle method) were presented. One mistake
is considered acceptable, with two mistakes a person can be considered for

NAME

VU BAO DUNG
Mrs. LUC THIS VAN HIEN
Mr. NGUYEN QUANG HIEN
Mrs. TRAN KHANH NGOC
Mrs. LE PHUONG THAO
Mr. NGUYEN HU THAO
Mr. NGUYEN TRONG LG
Mrs. DOMAN THI HOA BINH
Mrs. TRAN THI CUC
10.Mr. VAN NGOC DAMNH

1
2
2
1
1
5
3
1
4
4
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1. DOAN THI KOA BINH ESSENTIAL OILS ENTERFRISE

2. TRAN KHANH NGOC ESSENTIAL OILS ENTERFRISE

3. LE PRIXING THAO ESSENTIAL OILS ENTERFRISE

4. MAI THANH SON ESSENTIAL OILS ENTERPRISE

5. PNAM TRUONG THAI TAO INSITTUTE OF MATERIAL MEDICA

6. NGUYEN QUANG HIEN mm.ors.vmnm,nxcrm

7. VU BAOD DUNG DETFGENT (0. OF S. VIEINAM, BCM CITY.






