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Preface

The present work is the result of many years: of private study to which has been added
three years of evening and off-duty work, mainly at the University Extension Division
of Rutgers — The State University of New Jersey.

Notes were collected and compiled from many lengthy travels to faraway producing
areas. Samples were submitted to the author from other areas, and first-hand information
was received from research stations, universities, distilleries, growers and exporters all
over the world.

By august 1958, the author found himself in possession of an almost complete collec-
tion of perfume and flavor materials of natural origin. These materials were all available
or could be made available upon request at due notice. Dozens of varieties and different
qualities of each individual raw material were closely studied for appearance, odor,
flavor and possible adulterations. Suggestions have been made in this book for the use
of these materials in perfumes and flavors, based partly upon the author’s previous
work, partly upon entirely new experiments which were carried out at the University
Extension Division of Rutgers, The State University of New Jersey.

During three years of lecturing at the University Extension Division, the author
became aware of the fact that the perfumery and flavor literature does not include any
work that describes the odor and flavor of the raw materials from nature in everyday
words. There is no recent or up-to-date handbook of raw materials suggesting the use
of the materials, the replacement of one material for another, the proportional strength
of flavor materials, etc. Furthermore, there was no up-to-date work which gave any
practical indication of availability and present world production of these materials.
Export figures are obviously not always indicative of the true production.

In order to present the compiled material in the handiest and most up-to-date form,
the author decided to publish a one-volume dictionary form of practical handbook.
The two-column set-up is a suggestion for which the author gives his printers all the
credit and praise. The photographs are, with a few exceptions, taken by the author.
Two-thirds of the photographs were taken during may-july 1960, and not a single
photograph is more than five years old when this book appears. It was the author’s
express wish that this work should include full-color reproductions of some of the flower
photographs.

A work of this type is strongly subjective by its very nature. All odor and flavor
experiments were carried out by the author personally, and were repeated as recently
as possible in order to make the information most true to the facts. When literature
sources are not given, it is because information was never taken for granted if it was at
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all possible for the author to check and re-check the information personally. This
principle has been carried out throughout the book, and the author is convinced that
this policy should be of definite advantage to the reader who seeks actual and practical
information. No information or statement has been entered in the book without being
checked during the five-year period 1956-1960, and the greater part of all information
has been re-checked during 1959-1960.

The perfume and flavor trade has been veiled and concealed for decades, if not for
centuries. It is true that perfumery and flavor creation is an art and a science, and we all
realize that the art cannot be taught or developed by research through generations.
But it is the author’s firm belief that science is a necessary part of perfumery and flavor
creation. Consequently, we should not conceal what is already known or what can be
concluded from the facts. In science, we all stand on the shoulders of our predecessors;
our present knowledge is greater because they gave us a flying start. The same applies
to that part of perfumery and flavor creation which is dependent upon science. It is the
author’s hope that the present work may contribute to the wider and further expanded
knowledge of perfume and flavor materials from nature.

Elizabeth, New Jersey (U.S.A.)
August, 1960. STEFFEN ARCTANDER
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The materials are listed alphabetically, using the most common commercial names in
English. Reference is made to synonyms and foreign names on the widest possible
scale. In many cases, however, it has been necessary to use the botanical Latin name
where no commercial name exists, or where the English name does not describe the
material unambiguously. Condensed French, German and Spanish indices are included
at the end of the book.

Bold type is used in the text to indicate reference from the index and to emphasize the
location of the topic name, etc., thus saving time for the reader who wants a brief
information on a certain specific subject. ,

The strict alphabetical order suffers from certain drawbacks:

Lemongrass Oil is placed between Lemon Aroma and Lemon Oil. Gingergrass Oil is
between Ginger Absolute and Ginger Oil. Ho Leaf QOil and Ho Wood Qil are separated
by the entries of Hop and Horseradish, etc.

Abbreviations
°C. = degrees centigrade.
cms. = centimeters.
mg%; = milligrams per 100 grams = thousandth of one percent. One mg®%} equals
ten parts per million (10 ppm.).
ml. = millilitres.

mm. Hg. = millimeters of mercury pressure, an indication of low pressure in connection
with vacuum distillation.

sp. = species (of plants).
tons = metric tons (one ton = 1000 kilos or 2200 Ibs.).
var. = variety of (Latin: varietas) a botanical species.
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of Processing
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A
Absolute.

An Absolute is a prepared perfume material. Abso-
lutes are highly concentrated, entirely alcohol-
soluble and usually liquid perfume materials.
They are obtained by alcohol-extraction of con-
crétes (see this monograph) or other hydrocarbon-
types of extracts or from fat-extracts of plant
material (see below). Waxes, terpenes, sesquiter-
penes and most of the odorless matters are eli-
minated from the concrétes during the preparation
of absolutes. The concréte is usually extracted at
room temperature or under gentle heat. Several
extractions may be required in order to completely
exhaust the odorous matter from the concréte.
The mixed alcoholic extracts are then chilled
under stirring for a considerable length of time
(up to several weeks). Waxes, sesquiterpenes etc.
are precipitated in the cold and by subsequent
cold filtration of the alcoholic extract, or by
centrifuging, the alcoholic solution of the abso-
lute is obtained. The alcohol is recovered by
evaporation, which requires a gentle vacuum
towards the end of the distillation. Most abso-
lutes will contain traces of ethylalcohol (i.e. 2%,
or less). If the ethylalcohol has been denatured
with a nonvolatile or high-boiling material, this
denaturant will be present in the absolute in
significant amounts, since the extraction of an
absolute requires many times the quantity of
alcohol.

Absolutes can in exceptional cases be solid or
semi-solid (e.g. sage clary absolute, beeswax ab-
solute, bruyére absolute, etc.). Under Hyacinth
Absolute (see this monograph in Part Two of this
book) is described briefly an adsorption method
for the production of absolutes.

Occasionally the alcohol-soluble fraction of a
Resinoid is called an Absolute, The resulting prod-
uct is not identical to the so-called alcohol-
resinoid, also commercially known as Resin Ab-
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solute. The latter is prepared by direct alcohol

extraction of the natural raw material (gum resin,

oleoresin, etc.). See monograph on Resin Absolute
in Part One of this book.

If a natural raw material is first extracted with
petroleum ether to produce a Resinoid (see this)
and the resinoid in turn is extracted with alcohol,
this process will yield a highly refined and pale
colored “Absolute”. Under Labdanum Absolute
from Resinoid in Part Two of this book is described
one such material. Petroleum ether extraction of
natural gum resins, oleoresins etc. often yield
very light colored resinoids, very suitable for
further processing to Absolutes of attractive ap-
pearance and odor.

Butaflor is a registered name (P. Robertet & Cie.)
given to a series of highly concentrated perfume
materials produced by extraction with butane at
subnormal temperature. The solvent is recovered
by evaporation at room temperature (boiling
point of butane is —0°.50C.). The low extraction
temperature and the selective solvent resuilt in a
pale-colored, almost waxfree and terpeneless
product. The method is particularly useful and
advantageous when applied to very delicate or
heat-sensitive botanical materials, e.g. lilac flow-
ers, lily of the valley (muguet), orange flowers,
jasmin, rose, etc. Certain staple materials are also
treated by this method, e.g. ginger rhizomes. It
should be kept in mind, that not all Butaflors are
completely alcohol-soluble.

Absolute from Chéssis.

See also Pommade. When the flowers are removed
in the daily batches from the greased trays
(*“chassis™), some fat will adhere to these exhaust
flowers. The fat contains perfume oil. Extraction
of the flowers with a hydrocarbon type of solvent
will isolate the perfumed fat as a “concréte de
chassis™ from which an Absolute from Chéssis is
in turn produced by alcohol extraction, chilling,
filtration and evaporation.
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ABSOLUTE FROM DISTILLATION WATER

ADULTERATION

Absolute from distillation water.

During the steam- or water distillation of geran-
ium oil, lavandin, lavender, neroli, petitgrain, rose
etc. the distillation waters contain significant
amounts of dissolved or dispersed odorous matter
which will not readily separate. Such distillation
waters are often extracted with petroleum ether or
benzene. After solvent recovery the residual “dis-
tillation water concréte” is extracted with alcohol,
or it may be used as it comes from the first
extraction. Lavender Water-Absolute, Rose Water-
Absolute, etc. are prepared this way. These abso-
lutes are practically terpeneless and consist mainly
of water-soluble components of the essential oil
in the plant material. In certain cases, they are
“the missing links” between absolutes and essen-
tial oils from same plant material. Water absolutes
present highly interesting perfume notes which
are often missing or wanted in essential oils or
perfume bases. Various Water-Absolutes are
described under the monographs of the respective
plant materials in Part Two of this book.

Absolute from Pommade.

These materials are by some authors considered
as essential oils in the sense, that they are “volatile
oils”. This reasoning is also justified by the
definitions given in the present book. Pommade-
absolutes are prepared in the same way as describ-
ed under Absolute (from Concréte), but the
starting material in this case is a Pommade (see
this monograph). Under certain circumstances,
the pommade-absolutes are prepared from a
Concrite from Pommade (see this). Absolute from
Pommade is also known as: Pommade Concen-
trate.

Absolute OQil.
This term usually refers to the steam distillable
part of an Absolute. Very few, if any, absolute
oils are commercially available. They are, how-
ever, frequently prepared in analytical labora-
tories in order to establish datas of the constituents
of an absolute as compared to the corresponding
essential oil. Absolute Oils constitute only a fraction
of the quantity of the parent absolute, but they
often display the most refined notes of its fra-
grance.

Anhydrols are a form of diluted Absolute QOils,
(see Anhydrol).
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Adulteration.

The reader may find that this term occurs rather
frequently in this book. The author has endeav-
oured to reduce the frequency of the occurrence
of this word, in order not to discourage the
readers beyond the inevitable and justified measure.
Terms like “Sophistication”, “Cutting”, “diluting”,
“Bouquetting” (from the French: bouquettage),
“rounding-off ” etc. etc. are all more or less poor
attempts to disguise the cruel truth: plain adulter-
ation. Certain suppliers with highly developed
imagination will even use the term “enobling”
for the disfiguration of an essential oil.

The author has nothing in principle against the
addition of foreign or “unnatural” materials to
essential oils etc. as long as the intention and rhe
result is an indisputable improvement in respect to
perfumery performance and effect. To the author’s
opinion it is up to every perfumer to improve
perfume materials, and this may be achieved with
no ban whatsoever on the means or materials
used. The author is well aware that such state-
ments are bound to release a landslide of dis-
agreements, but it is his firm belief that most
perfumers at the bottom of their hearts will agree
that this matter is a development which we have
to face. It is a natural result of the appearance of
a rapidly growing number of interesting synthetic
perfume materials.

The synthetic perfume materials are supposed
to enhance and support the use of natural raw
materials, not to replace them, nor in any way to
beat them off the market. The synthetic chemicals
present a certain challenge to nature, and the
perfumer can assist nature in her fight by utilizing
the synthetic materials to the advantage of the
natural raw materials.

However, the above philosophy should not
indicate that the author approves of Aduiteration
of natural perfume materials. On the contrary.
But the meaning of the term Adulteration should
be taken literally: with the intention of acquiring
the business (order) through a devaluation of the
oil in relation to the labelling of its container.
The consumers of perfume oils are buying odor,
not certain physico-chemical data. If the odor
and the perfumery (or flavor-) effect is in agree-
ment with the customer’s standards, there is no
reason to talk about adulteration: the oil is then
worth the full price of a true, natural oil and the
“adulteration™, if any, has not been a means of
direct economical gains. One could speak only of
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ADULTERATION

ANHYDROL

a more or less ethical handling of the natural
materials and their labelling. The author assumes
in the above case, that the customer’s standards
are representative of average commercial lots of
the materials in question.

In certain cases there is a special reason for
“bouquettage” or “doctoring” of an essential oil.
Cumin oil, e.g. and other umbellifer-fruit oils,
oil of black pepper, etc. will, immediately after
distillation often present a most obnoxious or
putrid top-note. Other examples are the common
“still-notes”, where a distinctly burnt-acrylic or
sweet-furfuralic or protein-like note is present in
freshly distilled oils, or in drums of crude oils,
for a long time kept closed. Essential oils from
primitive stills, from direct-fire stills and in general
oils from stills in warm countries contain a sub-
stantial amount of water. When these oils are
shipped to colder countries, the water separates
(often { to 1% or more) in the drum. Through
decay or other micro-organism activity, this water
can produce quite unpleasant off-notes. Well-
known examples are: bois de rose oil, citronelia
oil, geranium oil, petitgrain Paraguay oil, etc.
The aforementioned still-notes can be subdued or
eliminated by a special bouquettage, e.g. an
addition of one or more perfume materials which
may conceal the putrid note. The latter “water-
and-decay” note may often be eliminated by
simple aeration (airing) of the oil, by washing and
drying, by filtration etc. generally known as
“conditioning”. A redistillation will also eliminate
the water content in these natural oils.

Much emphasis has been attached to the
mention of possible or known adulterations of
materials listed in this book. The author wants to
repeat, that this primarily aims at the numerous
cases of “unethical” handling of the oil, where
the customer is actually deprived of the full yield
of natural odor or flavor effect when he buys
such “cut” oils.

Anhydrol.

Anhydrols are processed perfume- or flavor mater-
ials. Anhydrol is the brand name of a series of
distilled extracts, produced by L.Givaudan & Cie.
in Geneva or by Givaudan-Delawanna Inc. in the
United States. As indicated through the name,
these materials are produced from natural raw
materials without the presence of water (or steam).
Anhydrols are vusually viscous liquids of pale color.
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They are the results of a combination of extraction
of the natural raw material and subsequent molec-
ular distillation of the extract. The solvent may
be ethyleneglycol, other glycols, isopropylmyrist-
ate or other high-boiling, odorless solvents, mostly
of the oil-soluble type.

The resulting extract may then be distilled in a
molecular still at approximately 10-3 torr. A molec-
ular distillation is a physical process, during which
a liquid or a low-melting solid of high boiling
point is converted into vapor phase, removed
from the liquid phase and condensed back to
liquid phase, separated from the liquid in the still.
The new liquid phase, the condensate, is the
molecular distillate. There is no fractionation, no
reflux, no column on the still. It is basically a
simple distillation at very reduced pressure and
under such circumstances, that the material to be
distilled is exposed to the heat as briefly as possible.
There are many types of stills and various designs
of rotating heaters, where the liquid is spread as a
film to speed the evaporation and reduce the
heating time.

Obviously, the Anhydrols will contain signif-
icant amounts of the solvent with which they
have been extracted. But this co-distillation is
just one of the advantages of the process. The
solvent may form so-called azeotropes with one
or more of the odorous ingredients in the extract
and thus reduce the distillation temperature.
Plant colors and other odorless matter will be
retained in the still. According to some theories,
anything that has a measurable vapor pressure,
also has an odor. According to that theory the
Anhydrols should be ideal: no odorless material
at all. Many aromatic components of the extracts,
which are not distillable with steam, will distil in
the molecular co-distillation process. Consequent-
ly, this method is mainly applied to such perfume
or flavor materials which yield little essential oil
on steam or water distillation or which are too
high-boiling to yield an oil unchanged.

Among available Anhydrols are myrrh, olibanum,
oakmoss, opopanax, patchouli, Peru balsam,
Virginia tobacco leaf, tea leaf, tolu balsam,
vetiver, etc.

Anhydrols are soluble in alcohol and essential
oils as well as in most synthetic perfume materials.

Resinoines are purified, partially decolorized,
concentrated products. Some are low-pressure-
distillates of extracts, others are mixtures of dis-
tillates and extracts. Resinoine is a brand name
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ANHYDROL

AROMA-DISTILLATE

of the Grasse house, P.Robertet et Cie. Well-
known Resinoines are, e.g. labdanum, patchouli,
tabac, thé, tolu, etc.

Aroma.

The term Aroma is often used for the rather
intangible conception “odor +flavor”. In the
following, however, Aroma refers to a processed
raw material used by the flavorist. Thus we meet
again wild confusion, if we try to establish a
standard, not to speak of a definition.

The conventional Aroma is a highly concen-
trated solution of a partially terpeneless oil or
plant extract in a solvent which also contains a
certain amount of water.

Alcohol-aromas: The essential oil is stirred
vigorously with one, two or more parts of pure
ethylalcohol. If the oil is clearly soluble in the
alcohol, it serves no purpose to stir the solution.
If the oil is not clearly soluble, stirring is continued
for some time, whereafter water is added to the
mixture. The amount of water is calculated
according to the character of the oil and to the
ratio of the solvent to the oil. Separation takes
place, but stirring is continued for an hour or
two. The mixture is then left in a cool place to
complete the separation. Terpenes, sesquiterpenes,
waxes and other components which are poorly
soluble in diluted alcohol will usually rise to the
surface. The diluted alcohol contains most of the
“aromatic” principles in solution. This solution
is drained off and filtered. The filtrate constitute
the Aroma. As an example is given below: Bitter
Orange Aroma:

1000 grams Guinea (or Spanish) bitter
orange oil dissolve in
1000 grams pure ethylalcohol,
add under continuous stirring
1000 grams distilled water.
Stir, leave, and chill. Separate and filtrate the
alcoholic layer. Yield approximately 2000 grams.
The terpene-layer amounts to 900 to 920 grams
and may appear on the market under the name of
“washed citrus oil” or “citrus terpenes”, see
monograph on Lemea Aroma in Part Two of
this book. The alcoholic filtrate is occasionally
distilled at atmospheric pressure until the distillate
shows an alcohol percentage of 65 or 60, according
to the needs of the consumer. The product is
called Aroma-Distillate from essential oil. See
also Aroma-Distillate in Part One of this book.
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Glycol-Aromas: These are prepared in a similar
way as described under Alcobol-Aromas. However,
the glycol is usually not diluted quite as much as
was the case with alcohol. Generally, the water
addition amounts to 20%; up to almost 50%; in
rare cases, calculated upon the amount of glycol.
Propylene glycol is considered one of the best and
most suitable solvents for flavors. It is far less
toxic than ethylene glycol. It has similar solvent
effects and is also miscible with water. It is a
commercial solvent, available in almost unlimited
quantities and at a price only slightly higher than
taxfree, pure ethyl alcohol. Glycol-Aromas are
not redistilled and the filtrate is used as is.

Diolane (brand name for hexylene glycol,
presumably 2-methylpentane-2,4-diol) is a solvent
with the rare ability of being miscible with water
and at the same time to a certain degree being
miscible with hydrocarbons, e.g. terpenes. Diolane
is not suitable for the production of the above
Aromas. This solvent is distinctly bitter of taste
even at the dilution of 2 mg%;, contrary to the
frequently published statement, that Diolane is
“virtually odorless and tasteless”.

Aromas are slowly being replaced in the
flavorist’s formulas by solutions of terpeneless
oils, although these are not really comparable
materials to the above aromas. It is still customary
to prepare Aromas of such natural raw materials,
where the botanical drug material is not locally
at hand or not a commercial article, e.g. bitter
orange, bergamot, lime, vetiver etc. while it is
usually preferred to prepare Aroma-Distillates
from the botanical plant material wherever pos-
sible, e.g. orange, lemon, angelica-root, spices etc.

Aroma-Distillate.
Aroma-Distillates or Distillates are prepared mate-
rials for use in flavor compounding.

If there is little by way of standardization and
specifications in the processing of perfumery
intermediates, e.g. resinoids, tinctures, etc., there
is practically none with respect to flavor ingre-
dients. In the processing of Aroma-Distillates,
however, the principles are as follows, in broad
outline:

The natural raw material is coarsely chopped,
sliced, or cut. Peels from citrus fruits often come
out of the peeling machine as long, thin strings,
100 to 200 cm. long; these can be used as is.
Apples can be peecled in a machine to advantage,
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AROMA-DISTILLATE

CLASSIFICATION OF MATERIALS

since the meat of the apples yields very little
flavor. Berries are usually cold-pressed since the
juice by itself is a valuable flavor material. The
press-cake from berries offers an excellent starting
material for the production of aroma-distillates.

The natural raw material is percolated at room
temperature or at less than 50°C. The heat may
be supplied by a steam jacket. The menstruum
(usually pure ethyl alcohol) is circulated through
the botanical material by action of a pump which
returns the solvent to the top of the extractor.
By means of gravity, the solvent penetrates the
botanical material which is spread out on wire-
trays or perforated plates stacked inside the
extractor. The alcohol strength is adjusted to the
-nature of the raw material. Citrus peels are usually
extracted with 999, or 90%; alcohol, berries with
weaker alcohol. The temperature and the time of
extraction varies aceording to the construction of
the automatic percolator and the nature of the
raw material.

The alcoholic extract is now drained from the
percolator. The adherent alcohol on the plant
material is distilled off under gentle heat from the
steam jacket. The distillate is collected in a
reservoir beneath a cooling system. Steam is then
blown directly through the botanical material in
the percolator, partly to recover all alcohol with
dissolved aromas, partly in order to recover steam
distillable aromatic principles in the raw material.
The aqueous distillate in the condenser is mixed
with the alcoholic percolates, and left for 24 hours
to cool and separate terpenes and other poorly
soluble matter.

The hydro-alcoholic mixture is now distilled
slowly—often in an all-glass still and over a
short packed column. The distillation is continued
until the entire distillate in the glass receptacle
shows the desired alcohol percentage (60, 50, 45,
or whatever percentage is wanted in the individual
case). Citrus peel distillates are usually adjusted
to 60%; vol./vol.,, while berries, apples, hops,
lupulin, and other distillates are adjusted to about
45°%/ vol./vol. alcohol.

It will be necessary, in certain cases, to redistil
the aroma-distillate after a few days of maturing.
Terpenes may continue to separate from citrus-
distillates; other materials may cause haziness.
Freshly prepared distillates often display a so-
called unpleasant “still-note”. This note fades
away after proper ageing at 12 to 15°C. in the
course of one to several months. In many cases,
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the still-note can be eliminated by “aerating™ the
distillate in open containers, or by decanting the
distillate repeatedly during a couple of days.
“Still-notes” are well known among essential
oils, and a perfumer or a flavorist must decide
whether to accept or reject a material which
displays a “still-note” on the basis of experience.
Certain aromatic botanicals do not yield Aroma-
Distillates: Angostura bark, capsicum fruit, cay-
enne or paprika, fenugieek seed, tonka bean,
vanilla fruit, etc. will yield either a distillate of
poor and uncharacteristic odor compared to the
parent natural material, or they will yield no
aroma at all in an experimental distillate.

It is preferable to prepare Water Extracts,
Alcohol-Water Extracts, Oleoresins or Tinctures
from such botanical materials in order to obtain
concentrated liquid aromas.

See also monograph on Aromas.

B

A Balsam is a natural raw material exuded from
a tree or a plant; the balsam may be either a
physiological or a pathological product of the
plant. Balsams are resinous masses, semi-solid
materials or viscous liquids, insoluble in water,
completely or almost completely soluble in ethyl-
alcohol, but only partly soluble in hydrocarbons.
A Balsam is characterized by its high content of
benzoic acid, benzoates, cinnamic acid or cin-
namates.

Peru Balsam is a typical Balsam.

Benzoin is not entirely soluble in alcohol, and
it could be characterized as a Balsamic Resin.
It can be considered a Balsam which has been
rendered less soluble through age and subsequent
resinification. Accordingly, most true balsams are
those which can be obtained immediately by
incisions in trees. Older exudations are usually
resinous and less aromatic.

C

Classification of materials.
Certain types of odor occur in botanical materials
from species of the same botanical family. It is
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very tempting to draw conclusions and make
comparisons when such similarities appear. The
author has preferred to go strictly by alphabetical
order, using the most common commercial names
as entries for the individual monographs. In
certain cases where there is great similarity in
names or in cases of possible confusion, the
internationally acknowledged Latin name is used
as entry. In order to clarify further reasons for
using alphabetical order, some examples are given
below:

In a classification according to botanical
relationship, we would find the following materials
grouped together:

ginger, galanga, curcuma (rhizomes)

broom, cassie, mimosa (flowers)

anise and fennel (fruits)

lavender, rosemary, sage, savory (herbs)
angelica and lovage (roots)

chamomile, erigeron, everlasting (flowers).

Such a grouping would be perfectly justified
and reasonable, but the system would also include
a grouping such as this:

boronia and neroli (flowers)
elemi and opopanax (oleo-resin and oleo-
gum-resin)
pimenta leaf and leptospermum citratum
(leaves)
carrot and coriander (fruits)
origanum, patchouli, and hyssop (herbs),
which would be quite misleading or plainly
erratic as an odor type of grouping.

In the above examples, the subjects have been
identical parts of various plants from the same
family. If we disregard this point in our compar-
isons, the differences may become still wider:

citronella and vetiver (herb and rootlets, but

same bot. family)

garlic and hyacinth (bulb and flowers)

ginger and longoza (rhizome and flower)

champaca and star anise (flower and fruit)

cinnamon bark and sassafras (bark and wood)

amyris and boronia (wood and flower),
which makes no sense at all to a perfumer or a
flavorist.

Using the botanical system for grouping, the
perfumer would also lose such interesting com-
parisons as these:

anise and star anise (fruits, from different
botanical families)
boronia and henna (flowers)
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huon pine wood oil and meleleuca bracteata
leaf oil
clove leaf oil and cinnamon leaf oil
schinus molle and black pepper oils (from
fruits)
etc. This grouping is undoubtedly the one which
is the most pertinent to the everyday work of the
perfumer; he is concerned with odors, and not
with technical, botanical or other scientific data.
The author has aimed at this type of grouping in
the broadest possible way by giving cross-refer-
ences at the end of each individual monograph.
Furthermore, a botanical grouping may tend

to compare such essential oils which have the
main constituent in common (by analysis). In
many cases, this chemical similarity is not at all
apparent in the odor of the essential oils from
closely related plants, e.g.:

clove bud oil and clove leaf oil,

sage clary and mentha citrata,

grapefruit and sweet orange oils.

For all these reasons, the alphabetical system

is maintained throughout this work.

Concréte.
A Concréte is a prepared perfumery material. The
Concrétes are extracted from non-resinous or
low resinous natural raw materials in a method of
preparation quite similar to that of the Resinoids
(see this monograph in Part One of this book).
The natural raw materials from which Concrétes
are prepared are almost exclusively of vegetable
origin, e.g. bark, flower, herb, leaf, root, etc.
Concrétes are extracted from previously live tissue,
while Resinoids are extracted from plant exuda-
tions (not tissue).

Concrites are thus representative of the natural
raw material in the sense that they contain all the
hydrocarbon-soluble matter, while water and
water-extractive matter have been left out. Plant
tissue, fibres, cellulose, etc. have also been
eliminated. The rcsulting concréte is soluble only
to a certain degree in perfume oils and other
liquid perfume materials.

Concreétes are usually solid, waxy, non-crystal-
line masses which, on standing, may deposit
crystals of almost pure constituents from the
extract. The concrétes contain higher fatty acids,
frequently lauric and myristic acid. Furthermore,
they contain large amounts of alcohol-soluble
matter known as Absolute (see this monograph).

12
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The amount of Absolute in a Concréte ranges from
less than 209 (which is rare) up to 80%; (which is
also rare). In the latter case, the concréte is often
liquid, e.g. concréte of Ylang-Ylang. A content of
about 50°%; of Absolute is most common in
flower Concrétes. Jasmin Concréte is a typical and
well-known Concrite. Atractylis and Orris Con-
crétes are essential oils which just happen to be
solid because their major constituents are solid.
They are not true concrétes (extracts).

Concréte from Chéssis.
Concréte from chassis is the extraction product
from the exhaust flowers on the “chissis”, see
monograph on Pommade. The “defleuraged”
flowers are extracted with a hydrocarbon solvent
to yield the Concréte from Chissis after recovery
of the solvent.

The so-called “Jasmin Chfssis” is a well-known
example.

Concréte from Pommade.
This is a little known product, and hardly a
commercial article any more.

It is produced from the Pommade (see this
monograph in Part One of the present book) by
extraction with warm alcohol. When alcohol is
recovered from this total extract, the yield is
Concréte from Pommade. But the process has
always been carried further by freezing of the
alcoholic extract, cold filtration and subsequent
recovery of alcohol. This process yields Absolute
from Pommade, see that monograph.

Essential Oil.

An Essential Oil is a volatile material, derived by
a physical process from odorous plant material
of a single botanical form and species with which
it agrees in name and odor.

Essential Oils generally constitute the odorous
principles of the plants in which they exist. In
exceptional cases, the essential oil may be formed
during processing when the plant tissue is brought
into contact with water. A few essential oils
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represent volatile products, formed during destruc-
tive distillation of the natural raw material.

Certain botanical species are scarcely odorous
at all, yet they produce essential oils when distilled
subsequent to maceration. The maceration may
start off a fermentation or an enzymatic process,
neither of which are physical processes. As
examples, see the monographs on Almond Oil,
Bitter, and Wintergreen Oil in Part Two of this
book.

Essential Oils are either distilled or expressed.
Distillation can be Water Distillation,

Steam Distillation,
Water-and-Steam Distillation,
or

Dry Distillation.

In a water distillation, the plant material is in
direct contact with the boiling water. If heat is
supplied from a steam jacket, there is no great
risk of burning the plant material. In the case of a
“direct-fire™ still, the plant material may come in
contact with the heated metal plate. Essential oils
from such types of stills usually present a distinct
“still-note” or “burnt” note which fades away
only after proper aerating of the oil. Most *“direct-
fire” stills are provided with a grid above the
surface of the boiling water. It is a primitive form
of steam distillation, and not much different from
the water-and-steam distillation during which
steam is blown into the mixture of water and
comminuted plant material. The grid prevents
the plant material from contacting the heated
surface of the alembic.

Steam Distillation is usually of the so-called
Indirect Steam type. The steam is produced in a
boiler separate from the still. Through a pipe in
the bottom of the still, the steam is blown through
the plant material which rests on a grid or on a
stack of trays for quick removal after exhaustion.
The steam inlet usually ends in a circular per-
forated pipe to allow for better dispersion of the
steam.

The direct fire still obviously produces a distil-
lation at 100°C. (atmospheric pressure). It is
worth noticing that water boils at temperatures
between 88°C. and 93°C. at many of the locations
where essential oils are distilled (altitude 1500 to
2500 metres). The decrease in boiling point has a
significant influence upon the hydrolytic effect of
the steam on the essential oil. (See monographs
on Lavender Oil and Linaloe Seed Qil in Part Two
of this book). A more recent technique in the

14



ESSENTIAL OIL

ESSENTIAL OIL

distillation of essential oils involves steam distil-
lation under partial vacuum, e.g. 100 to 200 mm.
Hg.-pressure. This method gives a very quick
distillation with a minimum of hydrolytic de-
composition of the oil. This type of still requires
a very effective cooling system in order to condense
the fast-travelling vapors quantitatively.

High-pressure steam is applied whenever the
plant material and its essential oil are sufficiently
heat-resistant and non-hydrolyzable. The method
is the fastest way by far of distilling essential oils,
particularly those with important high-boiling
constituents such as vetiver, sandalwood, clove
stem, etc. In some of these cases, the still may be
filled (under the grid) with salt water which boils
above 100°. Sea water is used in certain installa-
tions in remote islands. The slightly increased
temperature reduces the time of the lengthy
distillation. Most of the European and American
field stills are of the high-pressure steam type,
e.g. lavandin, peppermint, spearmint, etc. Distil-
lation time for these oils is usually less than one
hour. In the case of many wood-oils, root oils
and other oils with significant amounts of high-
boiling constituents, the distillation time is much
longer, often in excess of 24 hours, amyris oil
for example.

There is a significant difference between essential
oils from the same botanical material when they
are “locally distilled” and when they are produced
in a modern American or European still, e.g.
patchouli oil. Modern stills are in operation in
the growing areas now, and these stills often
present the major solution to the problem of
economic production of the oil, e.g. clove stem
oil, sandalwood oil. During the years since
World War II, many of the plant-growing areas
have endeavored to improve their stills, e.g. the
Belgian Congo where a great number of stainless
steel stills have been erected since 1958, particu-
larly for the production of geranium oil.

A few essential oils are produced by Direct
and Dry Distillation from the natural material,
¢.g. Copaiba Oil. Still more crude is the Destruc-
tive Distillation during which odorous materials
are formed which were not present in the botanical
raw material, e.g. amber oil, cade oil, etc., all of
which exist in a rectified form also.

Rectification literally means a correcting or a
cleaning process. A steam distillation, a vacuum
distillation or any other type of “second” distilla-
tion of an essential oil may be considered a
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Rectification. The term Redistillation basically
means a second distillation of the material without
specifications with respect to fractionation or
distillation conditions. The two terms are often
used indiscriminately. However, a few examples
may clarify the correct usage of these terms:
Birch Tar is rectified to yield a clear, almost
colorless oil which is known as Birch Tar (oil)
Rectified. Peppermint Qil is produced in the
growing area as a Natural Peppermint Oil. This
oil is later redistilled and sold as Redistilled
Peppermint QOil. For special purposes (candy,
toothpaste, chewing gum, etc.), the natural pep-
permint oil may be Rectified. The latter term
refers to a fractionated distillation, either under
vacuum or with steam at atmospheric pressure.
Only certain fractions are bulked into a “rectified”
oil according to the specific needs of the consumer.
Thus, a Redistillation usually aims at the removal
of color, water, resinous matter and perhaps
certain unpleasant topnotes. Rectification often
involves a significant loss of material if a high-
grade ‘“heart-fraction” (“cceur de distillation™)
is wanted.

Expression is performed exclusively in the cases
of peels of citrus fruits. This method leads to oils
which are not entirely volatile, but are nevertheless
acknowledged as Essential Oils. Expression can
be made by hand or by machine. The production
of essential oils from citrus fruits has been
comprehensively described in recent works on
the subject of essential oils. So-called cold-pressed
citrus oils are among our most basic natural
perfume materials. They can be used in perfumes
and flavors exactly as they occur in Nature. Very
few perfume materials come into this category
(e.g. Copaiba Balsam).

According to the present definition, Absolutes
from Concrétes are not essential oils. They are not
entirely volatile, and they should be considered
as fractionated extracts. Enfleurage absolutes (sec
Pommade and Absolute from Pommade, Part One
of this book) are essential oils according to our
definitions. Steam distilled oils from absolutes,
the so-called Absolute Qils, could also be con-
sidered as essential oils. They have no importance
in practical perfumery.

The amount of essential oil which we can derive
from a natural raw material is only a small frac-
tion of all the essential oil originally produced in
the plant. But up to now, no one has yet devised
a method of continuously milking the living
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flower of its perfume. The nearest approach to
this ideal is in the process known as Enfleurage,
see monograph on Pommade.

Essential oils are, with a few exceptions, liquid.

Extract.

Extracts are prepared materials. The term Extract
is used for perfume materials, flavor materials,
pharmaceutical products and many other com-
mercial products.

The word Extract should not be confused with
a direct translation of the French word, “extrait™.
(See monograph on Extrait). Generally speaking,
the term Extract refers to concentrated products,
obtained by treating a natural raw material with
a solvent. The solution of active ingredients from
the natural raw material is subsequently con-
centrated by evaporation of the solvent, either
partially or totally. True extracts do not contain
significant amounts of solvent.

The following types of extracts are individually
described in Part One of this book:

Absolutes, Concrétes, Extraits (dissolved ex-
tracts), Oleoresins (prepared), Resinoids, Tinctures
(dissolved extracts). According to our definitions
Pommades are not extracts. They should be con-
sidered as solutions of volatile oils, obtained by
adsorption on the non-volatile solvent.

In flavor terms, the word Extract is used even
more indiscriminately. It is often applied to
dilutions or emulsions of flavor materials in
vegetable oils, tasteless solvents or water. True
flavor extracts are concentrated materials, liquid,
semi-liquid or solid. They are obtained from
natural raw materials by treatment with solvents,
and with particular attention to their application
in food or beverages. They are generally prepared
in the same way as perfumery extracts or pharma-
ceutical extracts.

A solvent-free alcoholic extract of a resinous
raw material is often called a Resin Absolute
(see this). It is a further development of the
tincture or the infusion which is concentrated.

Extrait.
Extraits are prepared perfumery materials. The
French name, *“extrait”, is used in perfumery all
over the world, but it should not be confused
with “extract” (see this monograph).

An Extrait is an alcoholic solution of the
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odorous part of a Pommade (see this). Extraits
can be considered as Tinctures from Pommades.

Extraits are thus intermediate products in the
preparation of Absolutes (from pommades). They
present the advantage of being cold-processed
and fairly concentrated materials, while the
Absolute is obtained through a process that usually
requires heat. As a rule (with exceptions), the
flower oil concentrates enter perfume formulas in
small percentages. Accordingly, it may not be
any disadvantage at all that these concentrates
(the Absolutes) are used in the original solution
as Extraits.

Furthermore, the Extraits present the advantage
of being aged, mellowed, matured or well “round-
ed-off " solutions of the fragrant principles in
the flowers. Extraits are usually prepared in
fairly large amounts in order to ensure that a
well-aged Extrait is always on hand..

Briefly, the principles in the production of
Extraits are as follows:

The Pommade is “washed” with alcohol which
dissolves the fat (the “corps gras™) only to a
minor degree. The filtered washings form the
Extrait. The first washing will be the best, but,
as a rule, one kilo of Extrait is prepared from
one kilo of Pommade. Freezing removes most of
the dissolved fat, and the cold filtrate is sub-
sequently evaporated, i.e. the alcohol is recovered
in vacuum.’This leaves the Absolute from Pom-
made (sce this) as the yield. Only few Extraits
are now | mmercially available. Well-known
examples dfe Extraits of Jasmin, Orange Flower,
and Rose. -

F
Fixatives.

In perfumery, a Fixative literally means a material

which slows down the rate of evaporation of the

more volatile materials in a perfume composition.

There are several types of fixative (also called

“fixers”):

1) The true fixatives:
These are materials which retard the evapora-
tion of the other components of the perfume
by distinct physical effect. Their effect is that
of an adsorption due to the high-molecular
structure of the fixative. A typical example of
a natural fixative in this group is benzoin.
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2) The “arbitrary” fixatives:

These are odorous substances which lend a
particular note to the perfume throughout all
stages of evaporation. But they do not signif-
icantly influence the evaporation of other
perfume materials in the composition. A
typical example of a natural “arbitrary”
fixative is oakmoss.

3) The exalting fixatives:
These materials act as “odor carriers” and
often act also as synergists by improving,
fortifying or transporting the vapors of the
other perfume materials in the composition.
The exalting fixatives may also lend a highly
appreciated “wearability” to a perfume, a
combination of diffusive effect and retention
of the full fragrance of the perfume, slowly
exhaled from the human skin to which it has
been applied. Although the effect of these
fixatives may be considered a physical one, it
is inconceivable that the effect is due to an
increase in the boiling point of the total
perfume composition. The effect of these fix-
atives is often obtained through the addition
of mere traces with respect to quantity.
Typical exalting fixatives are musk and civet.

4) The so-called fixatives:

These are odorless or almost odorless crystal-
line materials or viscous liquids. They are
high-boiling materials, and their effect is a
physical one, caused by simple increase of the
boiling point of the perfume composition.
Their odor, if they have any, plays a minor
role. Their action is merely a stabilizing one
which paralyzes the odor of the low-boiling
materials. In a way they “steal” effect from the
perfume, but they also conceal minor errors,
misbalance or “rough corners” in the perfume.
A surprisingly large number of “fixatives”
from perfumery literature belong to this group.
From a perfumer’s standpoint, such additions
represent a direct loss of fragrance which, in
turn, is an economical loss. A typical natural
fixative in group 34 is amyris oil.

One perfume material can belong to one or
several of the above groups of fixatives. A true
physical fixation in terms of a decreased vapor
pressure can never be obtained through the
addition of fractions of one percent of a certain
material, even if the material conforms to the
specifications of group 3 1 of the above list.
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Flavors.

Minimum Perceptible and Threshold Concentra-
tion: In this book, the term Minimum Perceptible
is used where flavor materials are discussed.
Minimum Perceptible expresses the lowest con-
centration of flavor material in a diluent at which
the characteristic notes of the flavor are sufficiently
perceptible to permit distinct identification of the
flavor. In many cases, a further dilution is possible
without totally eliminating all traces of flavor
notes, but this ultimate limit has little or no
interest to the flavorist.

The term Threshold Concentration is generally
applied to describe the absolute minimum of
material which produces a flavor (or taste stimulus)
as compared to a tasteless diluent. In certain
cases, the flavor material may lose its characteristic
notes step by step during the dilution, e.g.
peppermint oil:

At a concentration of about 2.0 to 4.0 mg?%;,
the cooling effect disappears, but the flavor
remains distinctly that of peppermint until a
dilution of about 0.2 mg%;. Below that concen-
tration, there is only an uncharacteristic difference
in flavor as compared to the pure diluent.

The Minimum Perceptible is given in mg?;,
which is an abbreviation of milligram percent.
It indicates how many milligrams of material
there are in 100 grams of diluent. 1.0 mg?%;, then,
corresponds to 10.0 ppm (parts-per-million) which
is a common English-American unit for low
concentrations. Since the Minimum Perceptible
is very often around 1.0 mg%;, the author has
preferred to use this unit.

In the experiments upon which the flavor
concentrations in this book are based, the diluent
is a 99, solution of cane sugar in tap water at
10°C. It is important that the temperature be
kept at a constant level during all the experiments.
It may take two or three times as much flavor
material to produce the same flavor stimulus at
5°C. as it does at room temperature.

Tests were carried out on a series of many
different flavor materials in order to avoid or
reduce the influence of flavor fatigue, and in
order to establish a certain relation among the
results.

The indication of a Minimum Perceptible is
obviously a strictly subjective matter, although
the author has repeated the experiments under
widely different conditions and circumstances. The
figures given in this book for Minimum Perceptible
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can be accepted for their individual ratio, which
will be pretty much the same if tests are performed
by other “tasters” under similar conditions in
various parts of the world.

Acidity and fruit flavors:
Fruit flavors do not approach any degree of
naturalness unless accompanied by a certain
amount of acid. But since fresh fruits are omitted
in this work (see following monograph on Fruits),
the author has maintained the above neutral
sugar water as a standard medium in all tests.
See also Spices in Part One of the present work.

Fruits.

The author feels that Fruits which are applicable
in flavor work only in the shape of juices, de-
hydrated concentrates, pastes, preserves, etc.
should not be included in the monographs of
this book.

This applies to:

Apple (The peel yields a useful flavor distil-
late, sec Aroma-Distillate).

Orange and all other citrus fruits (considered
as juice-fruits).

Aroma-Distillates are made from the peels,
see Lemon Aroma.

Pear and quince.

Plum, apricot, peach, clementine, etc.

Avocado, mango, guava, banana, pineapple,
etc.

Strawberry, raspberry, currant, gooseberry,
etc. (Distillates are produced from the
press-cake, see Aroma-Distillate).

Grape (see also Cognac Oil, Part Two of
this book).

Elderberry, cherry, blueberry, cranberry, etc.
(Distillates from the press-cake).

Coconut, hazelnut, Brazil nut, cashew, wal-
nut, almond, pistachio, etc. However, a
perfume oil is extracted from the meat of
coconuts, see Coconut Absolute, and an
essential oil is produced from the press-cake
of bitter almonds, see Almond Qil, Bitter
(both Part Two of this book).

Cocoa, coffee, etc.

Vegetables which are used as a nourishing or
dietetic part of human food, are not included in
the monographs of this book.
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A Gum is either a natural or a synthetic material.
Strictly speaking, the term Gum should be used
only for water-soluble materials. Natural gums
are anionic materials, often of glycoside-like
structure and with abnormally high molecular
weights.

In perfumery, the term Gum is often applied to
Resins, particularly since various turpentines are
referred to as Gums, and since many Australian
eucalyptus trees are locally called Gum trees.

In order to distinguish between Gums and
Resins, it should therefore be emphasized that
Gums form neutral or slightly acid solutions or
sols with water. Gums are often good emulsifiers
(surface-active ingredients) or stabilizers (they
increase the viscosity of their solutions). While
Resins are insoluble in water and are usually of
pronounced acid character, they do not affect the
surface tension of an aqueous solution. In the
presence of alkali, the Resins become water-
soluble and form soaps which affect the surface
tension of aqueous solutions.

Gums, as defined in the above paragraphs, are
virtually odorless, and are not used in perfumery
as active fragrance ingredients. A typical Gum is
gum arabic (also known as acacia gum), not listed
in this book.

Myrrh (see Part Two of this book) contains
from 50% to 70% of a water-soluble Gum which
is left as a residue when the Myrrh is extracted
with alcohol or a hydrocarbon solvent.

See Gum-Resin and Oleo-Gum-Resin in Part
One of this book.

Gum Resin.
Gum Resins are natural exudations from plants
or trees. They consist of gums and resins, often
accompanied by smaller amounts of essential oil.
In that case, the correct term to use is Oleo-Gum-
Resin (see this monograph). Gum Resins with no
content of essential oil are obviously of limited
interest to the perfumer, but these materials occur
frequently as adulterations in the fragrant Oleo-
Gum-Resins.

Gum Resins and Oleo-Gum-Resins are only
partly soluble in alcohol, hydrocarbons, acetone,
or chlorinated solvents. According to the content
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of Gum, the gum-resins and oleo-gum-resins are
also partly soluble in water. They form emulsions
when triturated with water. The essential oil and
the resinous part are usually soluble in alcohol or
in the above mentioned solvents.

A typical Gum Resin is Gamboge (known as
gummi-gutta). It is not used in perfumery or
flavor work. It consists of gum and resin, and
does not contain any appreciable amount of
essential oil.

Benzoin “Sumatra” is a balsamic type of gum-
resin with extensive application in perfumery.

Myrrh is a typical Oleo-Gum-Resin.

See also monograph on Oleo-Gum-Resin.

I
Infusion.

Infusions are prepared perfumery materials. They
can be defined as tinctures, in the preparation of
which heat has been applied. However, the modus
operandi for the preparation of infusions has
quite wide limits. The application of heat may
vary from five minutes’ time up to many hours.
Usually reflux is called for if heating is applied
over a long time.

Infusions are made from the following types of
materials:

1) Crude botanical drugs (botanicals), including
exudations from plants and trees.

2) Fat-extracts from flower material, e.g. Pom-
mades.

3) Animal raw materials.

Infusions, now more or less abandoned in
modern perfumery, are distinguished from tinc-
tures of the same raw materials by the difference
in mellowness. This is particularly noticeable in
cases where the raw material is a natural Oleo-
Gum-Resin. The hot treatment with alcohol in
the presence of acids (from the resin) will lead to
the formation of significant amounts of various
ethyl esters, etc. Acetaldehyde is formed by
oxidation of the ethyl alcohol under the influence
of terpenes or terpene oxides in the botanical raw
material. The presence of these ethyl alcohol
derivatives will change the odor characteristics
of the infusion significantly.

This may be one of the reasons why infusions
have lost importance in perfumery: it is too
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difficult to conduct or control the unwanted
esterification, etc. of the solvent in use (ethyl
alcohol). For the same reason, the production of
Resinoids is rarely carried out by direct and hot
ethyl alcohol extraction even if a so-called
Absolute is wanted. See however the monograph
on Resin Absolute, Part One of this book. A
two-step extraction, or even better: 1) hydro-
carbon extraction, 2) neutralization by alkali
washing and 3) alcohol extraction, will lead to
an acid-free, alcohol soluble extract of the natural
oleo-gum-resin without the presence of “un-
natural” ethyl esters, acetaldehyde, etc. This type
of Absolute is reproduceable, and depends only
upon the quality of the crude botanical.

A deliberate utilization of esterification during
hot extraction with ethyl alcohol is displayed in
the product known as Oakmoss Resin (see Part
Two of this book). Anhydrol Ethyl Labdanate is a
similar example (see Labdanum Resin Absolute in
Part Two of this book).

Isolate.
Isolates are prepared materials for perfumes and
flavors. They are beyond the borderline of mate-
rials which will be covered by the text of this
book. Isolates are produced from natural raw
materials by various processes:
1) Physical isolation:
Fractionated distillation or freezing. Chromat-
ographic separation is a type of physical
isolation not yet performed on a large, com-
mercial scale.

Well-known distilled isolates are: Phellandrene,
safrole, santalol, vetiverol. Safrole is also isolated
by freezing. None of these materials are produced
synthetically on a commercial scale. Distilled
isolates like citral, geraniol, and linalool are now
produced by chemical synthesis on a large scale.
However, a significant number of the so-called
“synthetic” perfume and flavor materials are
strongly dependent upon natural starting materials,
e.g. menthol, geraniol, citronellol, carvone,
anethole, etc. Camphor, menthol, thymol, and
eucalyptol are illustrations of isolates obtained
by freezing. The three former are now produced
synthetically on a large scale, but they remain
dependent on natural raw materials (see above).
Eucalyptol (cineole) is produced exclusively by
isolation from essential oils with a high content of
this material.
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2) Chemical isolation:
Extraction or separation through simple chem-
ical reagents.

Well-known chemical isolates are citronellal,
eugenol and other aldehydes and phenols. Eugenol
is produced exclusively as an isolate while citronel-
lal is also produced synthetically. A large number
of Terpenes are produced as isolates, mainly by
fractionated distillation. They also appear as
by-products in the preparation of Terpeneless
Qils, see that monograph in Part One of this book.

In the United States, terpineol is produced
mainly as an isolate from pine oil, while terpineol
in Europe must be considered as a synthetic
material, derived from turpentine oil from which
the isolate alpha-pinene is first produced.

From the above, it can be seen that Isolates
are strictly dependent on the availability of the
parent essential oil or other natural raw material.
Consequently, more and more of the previously
isolated perfume and flavor materials are now
produced by chemical synthesis. Only a small
number of the so-called new synthetic materials
are completely independent of natural raw mate-
rials (essential oils, etc.).

L

Literature references—and Sources of
information.

There is a wealth of technical information on the
physico-chemical properties of essential oils, etc.
available in several languages. This kind of infor-
mation has been completely omitted from the
present book. In every case where the author has
made use of earlier publications from other
authors, the given information has been checked
and often re-checked. Whenever necessary, this
information has been substantially revised, cor-
rected and brought up to date. Only in cases where
the author has been unable to check the published
information is a source of literature (information)
given.

This applies to appearance, odor and flavor of
the material, origin of the botanical raw material,
method of processing, estimate of annual produc-
tion, price levels, etc. Adulterations, suggested
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application, replacements and special properties
have also been treated in this way.

Odor and flavor descriptions are highly subjec-
tive. As a matter of fact, the major part of the
contents of this book is subjective by nature. In a
few rare cases the author has based his odor or
flavor descriptions upon the study of only one
sample of the material in question. Thus, it is
conceiveable that the reader may disagree with
the given odor description if he is in possession
of a different sample with the same labelling. It is
a well-known fact that no two perfumers give
identical odor descriptions of the same perfume
material, particularly when we speak about the
complex odors of natural materials. During
decades of apprenticeship and experience, per-
fumers learn to appreciate different notes in the
same perfume material depending on factors
such as which company they work for, and
according to their mood, habits, origin, collegues,
etc., etc.

See also the chapter on Odor Description in
Part One of this book.

It serves little or no purpose to list 10, 20 or
more pages of literature references if these are
merely unchecked quotations from even older
literature sources. This is, unfortunately, very
often the case in perfume literature.

Furthermore, it is a well-known fact that a
number of perfume materials have actually
changed appearance, odor, and origin during the
past few decades or even more recently, e.g.
Lavandin Oil and Galbanum. The latter is one
striking example of a raw material which has not
yet been described as it is to-day. Up-to-date
information is needed in the perfume and flavor
trade and production. This industry is growing
and moving rapidly.

Odor Description.

The description of the odor of a perfume material
(or of the flavor of a flavor material) has been,
and still is, the source of endless discussions among
perfumers, pseudo-perfumers and laymen. The
more exactly one attempts to describe a material,
the fewer people are able to agree with the author
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on his description. Some brief and basic very
general terms from everyday talk and work seem
to offer the best midway solution to this problem.
Obviously no odor can be described verbally—in
any language—in such a way that every reader
will immediately visualize the material and be
enabled immediately to identify it if he is faced
with an unlabelled sample of the material.

Various systems of grouping perfume materials
have been suggested. Probably one of the most
logical, from a perfumer’s point of view, is that of
Poucher who has based his grouping (or classifi-
cation) upon the “length of the life” of the material
on a perfume blotter. See Poucher’s publication
in “Journal of the Society of Cosmetic Chemists”,
Vol. VI, page 80 (1955).

It is the author’s practice, in the description
of odors in this book, not to describe one odor
in terms of another unknown odor. He has also
deliberately avoided describing the odor of a
non-complex material through the use of the
name of a complex material. However, since this
book deals exclusively with natural raw materials,
practically all the odors are of a complex nature.
Natural materials can in many cases be described
to a certain degree through mention of their main
constituents, whereas the opposite way of descrip-
tion would be a very unjust one (e.g. clove stem
oil does smell of eugenol—and of other materials
—while eugenol cannot be adequately described
as having a “clove odor” or “clove stem oil odor™.)

The general principle may be illustrated by this
example: to describe anethole as having a rich,
sweet, mild-spicy, non-floral odor. Anise oil can
well be described as having an anethole-like odor
as a background of its fresh-spicy sweetness.
Positively misleading is the term “licorice-like” in
a description of anise or anethole. This type of
odor description is typical of modern associations,
in this case, an association with licorice candy
which owes its flavor to anethol (or anise oil)
more than to licorice extract. The latter only
imparts a sweet taste and a faint rootlike odor-
flavor. A much more common error of this type
is found in the description of vanillin. The layman
will often identify the odor of vanillin as “choco-
late”. Common chocolate or chocolate candy is
strongly flavored with vanillin (or its homologues).
The consumers, who are not familiar with these
chemicals or their odors, will inevitably associate
the odor of vanillin with that of chocolate. Very
few chocolate eaters know the odor or flavor of
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natural cocoa beans or roasted cocoa beans
before these are artificially flavored.

To describe the odor of hydroxycitronellal as
“the closest approach of all perfume materials
to the odor of muguet” is, in the author’s opinion,
an insult to nature. The odor of this chemical is
delicately sweet, intensely floral, tenacious, etc.
—the latter term is even a physical fact. The odor
is not only widely different from that of the
“lily of the valley”, but the odor of hydroxy-
citronellal is so much less complex that a com-
parison would be directly misleading. Besides,
not many of the readers of perfume books know
a muguet flower “in natura”.

It is part of a perfumer’s training and appren-
ticeship to form in his own mind the *“unspoken™
terms in which he thinks when he smells and
recognizes a perfume material. But, when com-
municating with fellow perfumers, he must seek
more general expressions in order to be well
understood. The drawbacks of a “basic terms”™
system for odor descriptions are equally obvious:

No descriptions are unambiguous or even very
striking. But if we could describe every single of
our perfume materials in such a way that no two
descriptions were alike, and so that every one
fitted like a key to only one material, we could
lean back on a wreath of laurels. We would have
conceived the “impossible”: we would have
invented the perfect and foolproof odor classifica-
tion system.

Part of the “romance” or “thrill” in perfumery
work lies in the fact that, not only are all the
materials different in odor but hardly ever will
two perfumers give identical descriptions of the
same material or the same perfume. This coinci-
dence will not pccur even if the two perfumers
have been working or have perhaps been educated
in the same perfume laboratory for years. An
odor is not “woody” just because someone else
says so; it will always have a particular print in
your mind. Unfortunately, you are more or less
unable to translate this print verbally to fellow
perfumers, let alone to laymen.

This work does not pretend to be a “codex” for
the perfume industry. The rules and statements
in this book can hardly apply to the conventional
terms used in price lists, etc. For technical reasons,
for lack of space perhaps, the odor descriptions of
perfume materials in price lists are often abrupt
and yet exaggerated. But it certainly is the author’s
hope that the present work may serve as an appeal
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to the raw material suppliers in the perfume
industry to standardize their labelling and descrip-
tions of perfume and flavor materials. This would
minimize the confusion which has grown tremen-
dously among small and medium-size consumers,
and has even affected the very largest consumers
as well.

The odor descriptions in this work are based
upon studies of the materials during repeated
Blotter-tests. A perfume Blotter, also called a
“smelling-strip”, is a piece of pure, odorless,
white, higly absorbent filter paper, about 6 mm.
wide and 12 to 14 cms. long. This strip is marked
clearly with the name or number of the sample of
the perfume material, and is then dipped in the
perfume sample to about 5 mm. or up to 2 cms. on
the opposite end.

The odor from the blotter is studied immediately,
then again after a few minutes, a half hour,
several hours, next morning, etc. until there is no
characteristic odor left. Notes are taken during
all stages of evaporation. Certain materials are
studied in dilution, e.g. oakmoss absolutes, flower
absolutes, civet, etc. The blotter is thoroughly
studied when the perfume oil has “dried” into
the paper. Particularly in oils of high terpene
content, there is a perceptible effect of chromato-
graphic separation of the individual components
of the oil. The “lighter” notes run quickly up the
blotter, while the larger molecules remain at the
end, where it was dipped.

The Topnote (“la note de départ™) is studied
repeatedly since it may be of very short duration.
It is the very first perceptible note, the first
impression of odor. The topnote can be very
characteristic of an essential oil and it is also
very often a difficult one to reproduce in the work
on “artificial” essential oils, adulterations, cut-
tings, etc. The true Topnote of an essential oil
can be masked by so-called “still-odors” which
are unwanted notes. Still-notes are usually re-
moved by aeration or ageing of the oil (see also
Aroma-Distillates).

The main and characteristic overall odor of the
oil in the perfume blotter is called the Body-Note.
It has a much longer life on the blotter than has
the topnote, but it is less characteristic of the
odor of the oil, and it is easier to reproduce in
the work on artificial essential oils, etc.

The Dry-Out note is equally as important as
the topnote for evaluation of the oil. The dry-out
will appear after one hour, several hours, or
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perhaps not until the next day. It often reveals
adulteration of an essential oil, and it should be
studied repeatedly and carefully.

The Dry-Out notes show the fixative effect of
the components in the oil; it may reveal weakness,
diluents or other foreign additives. Certain oils
do not show a typical dry-out note within the
same day as they are “blottered”, e.g. patchouli
oil, vetiver, civet, everlasting, longoza, etc. These
oils can not be justly evaluated within minutes or
hours. It requires at least 24 hours of study and
careful notes. The dry-out note will show the
bodynote, but not the topnote. In exceptional
cases, the topnote is carried along far into the
bodynote and may be perceptible in the dry-out,
e.g. angelica root oil.

The dry-out note tells us about the Tenacity
of the perfume material. The Tenacity, also called
the lasting effect, is a highly appreciated effect
in perfume materials, particularly if the bodynote
and the dry-out note are pleasant fragrances.
Lemon oil has a fresh and pleasant Topnote of
very short duration. It has only a faint and rather
uncharacteristic Bodynote, which may last one
or two hours on a perfume blotter. The Dry-Out
is very faint, uninteresting, yet characteristic, but
of little use to the perfumer. There is no Tenacity
in the odor of lemon oil.

Sage clary oil displays a fresh and delicate
Topnote, which slides gently into a very rich,
sweet-herbaceous Bodynote of long duration.
Its Dry-Out is balsamic-ambra-like, reminiscent
of tobacco and sweet hay, tea-leaves, and with
an unusual Tenacity.

In order to study the behavior of essential oils
on perfume blotters correctly, it is of great
importance that a constant room temperature
and relative humidity be maintained. The author
has personal preference for temperatures lower
than 20°C. in a perfume laboratory, although in
certain countries, a much higher temperature is
quite common (22 to 27°C.). Several ultra-modern
laboratories in Europe are provided with thermo-
stats and humidity regulators to maintain about
17°C. and 45 to 50% relative humidity. The
author has experienced an almost odor-free atmos-
phere in Mid-Sahara, where the temperature was.
64°C. on the sand surface, and the relative
humidity was about 0.39;. The author was
unable to smell the peel of an orange which was
squeezed between the fingers under these circum-
stances.
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Excessively high humidity is equally unfavor-
able to smelling if the temperature is well above
20°C. It should be noted, however, that during
the study of a dry-out note, the perfumer will
often attempt to produce a “steam-distillation”
by exhaling breath from his nostrils upon the
dry blotter in order to enhance the evaporation
of a weak-smelling material.

The technique of smelling and evaluating per-
fume materials has been thoroughly described in
several works on perfumery practice during the
past decade.

Oleo-Gum-Resin.

An Oleo-Gum-Resin is a natural exudation from
plants or trees. It consists mainly of essential oil,
gum, and resin. Various names are used com-
mercially for this type of material, e.g. Gum,
Gum-Resin, etc. Sometimes merely the botanical
name is used, e.g. Myrrh, which is a typical
Oleo-Gum-Resin according to the above definition.
Oleo-gum-resins are only partly soluble in alcohol
and hydrocarbon solvents, both of which leave the
gum as an insoluble residue. See also Gum-Resin
(Part One of this book) and the individual mono-
graphs on Myrrh, Olibanum, Opopanax, etc. in
Part Two of this book.

Oleo-Resin.
An Oleo-Resin is either a natural or a prepared
material. Natural oleo-resins are exudations
from tree-trunks, barks, etc. Prepared oleo-resins
are liquid preparations, extracted from botanical
drugs with solvents which can extract oil and
resinous matter from the botanical, yielding the
Oleo-Resin as evaporation residue. Prepared
oleo-resins may also contain non-volatile oils
(so-called “fixed” oils). Prepared oleo-resins
present the most concentrated liquid form of the
- botanical material in question. The type of
solvent used in the extraction of prepared oleo-
resins should be chosen with due consideration
of the fact that solvents are difficult to remove
totally even under vacuum, and that prepared
oleo-resins are often used in food preparations.

As the name indicates, the two types of Oleo-
Resins are characterized by the fact that they
consist entirely—or mainly—of essential oil and
resin.

Copaiba Balsam is a typical natural Oleo-Resin.
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See also Balsam in Part One of this book for a
definition of this term. Oleo-resin Ginger is a
well-known prepared Oleo-Resin.

Natural oleo-resins are usually characterized as
clear, viscous and light-colored liquids, while the
prepared oleo-resins in general are heterogeneous
masses of dark color.

Turpentines can be considered as a sub-group
of the natural oleo-resins. Turpentines are exud-
ations of either physiological or pathological
nature from tree trunks, barks, etc. They consist
almost entirely of essential oil and resin. The
resin consists mainly of acids and acid anhydrides,
formed by oxidation of terpenes.

Turpentines are derived from coniferes, partic-
ularly from species of Abies and Pinus. Various
turpentines are described in Part Two of this work.

Canada Balsam is a true Turpentine.

Elemi is a natural oleo-resin, with a composition
similar to a turpentine.

P
Pommade.

Pommades are prepared perfume materials. They
are obtained by the so-called Enfleurage process
which is carried out almost exclusively in the
South of France. Certain tropical flowers, e.g.
Pandanus (“kewda™), are treated in a similar way
locally (in India) to yield Pommades.

The Enfleurage process is mainly applied to
flowers that do not yield any appreciable amount
of essential oil by steam or water distillation, or it
may be applied to flowers that are too delicate to
withstand exposure to heat and steam. Further-
more, certain flower petals continue to develop
and give off perfume oil even long after they have
been harvested. During the Enfleurage process,
a fatty or greasy base on a plate will adsorb all
the perfume oil which is present in and exhaled
from the flower. The trays or stacks of greased
plates, with the flowers adhering to the fat, are
left for 24 hours. The flowers are then picked off
by hand, and a new batch of flowers is sprinkled
on the same layer of fat. The spent flowers are
extracted with a hydrocarbon solvent to produce
“Concréte de Chiissis”, which in turn is processed
into Absolute from Chdssis, see this monograph.

After many batches, each consisting of 24
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hours of flower treatment on the trays (and up to
36 batches on the same layer of fat), the fragrance-
saturated fat (known as “corps gras”) is removed
from the plates or trays (the “chassis”). The
saturated fat is known as Pommade. The fat used
in this process must be neutral and odorless;
it must not become rancid, and must have a high
adsorbent ability and a certain viscosity; it should
be almost insoluble in cold alcohol.

As such the Pommade is hardly used any more.
It is further processed into Extrait and to Abso-
lute from Pommade, sce these monographs in
Part One of this book.

| R

A Resin is either a natural or a prepared product.

Natural Resins are exudations from trees or
plants and they are formed in Nature by the
oxidation of terpenes. Many Resins are acids or
acid anhydrides.

Prepared Resins are Oleo-Resins (see this) from
which the essential oil has been removed.

Resins are solid or semi-solid, usually non-
crystalline (amorphous) and, if they are waterfree
they are translucent masses.

Resins are almost odorless, insoluble in water,
but often soluble in alkali solutions.

Dammar and Mastic are typical natural Resins.

Roein is a typical prepared Resin.

“Resin Labdanum” (a misnomer) is a fraction
of a labdanum extract.

“Resin  Oakmoss” (a misnomer) is a hot-
processed alcoholic extract of oakmoss often
“touched up” with synthetic perfume materials.

Copal: A copal is a natural resin of particularly
high melting point and of hard texture. Copals
often derive from trees, long since extinct. The
copals from such trees are found in the soil or on
the ground. Living trees mainly in tropical Africa,
South America, Australia and Asia also yield
Copals. Some of these “recent-fossil” copals
become sufficiently hard and brittle to be used as
the rea! “prehistoric” fossil Copals.

Copals are not used in perfumes or flavors but
they are highly appreciated in the finer varnish
and lacquer industry.
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Amber is the hardest of the fossil resins from
various species of pinus, long since extinct. Amber
is odorless, but it yields an “essential” oil on
destructive distillation, see Amber Qil, Part Two
of this book.

Resin Absolute.

“Resin Absolute” is a term frequently applied to
extracts from botanical raw materials, plant
material or exudations (so-called gums) directly
with hot alcohol. The resulting extract from which
all alcohol has been recovered by distillation
under vacuum is the so-called Resin Absolute. The
product can be considered as a concentrated
Infusion (see this monograph in Part One of the
book). During the distillation, the evaporated
alcohol may be partially substituted for by a
high-boiling, odorless solvent in order to make the
extract handy and pourable. The addition of
such a “plasticizer” is, however, not without a
depressing effect upon the odor of the extract.
The “plasticized” extract is not truly a “Resin
Absolute”. Common plasticizers are diethylphtha-
late, diethylsebacate, benzyl benzoate, isopropyl-
myristate, isopropyl palmitate, various ethylene
glycol ether-esters, diethylene glycol monolaurate,
etc., etc. '

Some manufacturers will evaporate the extract
to a content of 50%, extractive matter (calculated
in advance from the results of a test-run). The
resulting extract then contains 50°%, alcohol in
which small amounts of water from the raw
material is now included. This extract should be
labelled: “Resin Absolute of xxx, 50% solution in
alcohol™.

Well-known exceptions are: Oskmoss: The
direct extraction product with hot alcohol is
called Oakmoss Resin (see Part Two of this book);
Labdanum: The direct extraction product from
“gum” labdanum is usually called “Labdanum
Resin Absolute”, but the plant material (the herb
Cistus Ladaniferus) is not extracted this way;
Orris: The direct extraction product of the pow-

" dered rhizome with hot alcohol is usually called

Orris Resin (see Part Two of this book).

Resinoid.

A Resinoid is a perfumery material prepared from
natural, resinous substances by extraction with a
hydrocarbon type of solvent. True resinoids
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contain all the hydrocarbon-soluble matter from
the natural starting material, including the resins,
but they contain no solvent (see below).

The most frequently used solvents are: petroleum
ether, benzene, gasoline, butane (see Butaflor
under Absolutes), or, in certain cases, acetone,
methylene dichloride, trichloro ethylene and other
solvents which are not exactly hydrocarbons.
Non-volatile solvents are occasionally used:
diethylphthalate, benzyl benzoate, diethyl sebacate,
isopropyl myristate, etc. (See Resin Absolute
(Part One) and Galbanum (Part Two)).

In contradistinction to Concrétes, the Resinoids
are generally produced from “dead” (i.e. non-
cellular) organic material, while the Concrétes
are derived from previously *“live” (= cellular)
tissue, etc. Resinous materials are, e.g. balsams,
gum-resins, natural resins, oleo-gum-resins, etc.

Resinoids can be viscous liquids, semi-solid or
solid, but usually homogeneous masses of non-
crystalline (amorphous) character. Their main
constituents are rosin acids, rosin acid anhydrides,
sesquiterpenes, essential oils, plant colors, waxes,
and other hydrocarbon-soluble matter.

No essential oil or other odorous matter should
be removed or added during the preparation of a
resinoid. However, it may be necessary to add a
plasticizing diluent during the solvent recovery in
order to spare the resinoid from excessive heat
exposure, and to make the finished product easier
to pour and handle. Plasticizing diluents are
mentioned above and also under Resin Absolute
(previous monograph).

Olibanum Resinoid is a typical resinoid. The
natural oleo-gum-resin (olibanum) has been made
applicable and soluble in perfume materials by
the removal of the water-soluble gum.

See also Concréte, Oleo-Resin, Resin, Resin
Absolute (Part One of this book).

Clairs, etc.: Clair is the registered French name
of a series of purified, light-colored, soluble
extracts of natural raw materials. Some of these
products are distilled extracts; others are decolor-
ized by means of activated carbon and other
adsorbents. Clairs present the advantage of a
much paler color than the corresponding resinoid
or absolute, better solubility and, in most cases,
higher odor concentration also. Certain Clairs
are, however, entirely different in odor type from
the equivalent resinoid or concréte (e.g. clove,
nutmeg, etc.).
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Resinoines are similar highly concentrated ex-
tracts of pale color and good solubility. (See
Anhydrol in Part One of this book). Other
Resinoid-specialities are based upon neutralization
of the resin acids in order to avoid esterification
with ethyl alcohol used in the second extraction.
Resin acids also react with alkali in soaps. The
main difficulty in the use of such specialties is
that they are very difficult to replace or substitute
with resinoids from other suppliers. Once these
specialties are included in an established formula,
they present “current business” for the manufac-
turer of this specialty.

S

Sesquiterpeneless Oils.

These oils are also called: Terpene- and Sesquiter-
peneless Oils. The abbreviation “TRSQF” is
occasionally met in Europe (Germany) where
the terpeneless oils are called TRF oils.

For details of the processing, sec Terpeneless
Oils in Part One of this book. Method “A” for
removal of the terpenes is not specific in the sense
that only terpenes are removed. Since the sesqui-
terpenes have higher boiling point than most of
our perfume and flavor materials (of natural
origin), method “A” will never lead to a Sesqui-
terpeneless Oil.

Methods “B” or “C”, or a combination of
methods “A”+*“B” will be recommended for the
production of sesquiterpeneless oils. Certain
essential oils contain little or no monoterpenes,
but significant amounts of sesquiterpenes, e.g.
clove oils, vetiver oil etc. These oils are deterpen-
ized by the above methods. The so-called terpene-
less clove oil is actually Sesquiterpeneless clove oil.
Chemically, monoterpenes and sesquiterpenes are
part of a group known as “terpenoid compounds”.
In Nature, these materials are found almost
entirely in the plant kingdom. They are usually
defined as derivatives from the basic material
isoprene with the empirical formula C;Hg. Mono-
terpenes are built up from two such structures
(formula C,yH;,), and sesquiterpenes are C,5Hy,.
The syllabus “sesqui” refers to “six quarts™ or
“one-and-one-half times™.

Sesquiterpenes are removed from essential oils
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for several reasons, although not quite the same

reasons as those given for the removal of mono-

terpenes:

1) To improve the solubility of the oil in diluted
alcohol or in flavor solvents;

2) To improve the perfume and flavor of the
essential oil;

3) To lift the overall fragrance or flavor of the
oil since the sesquiterpenes tend to depress
the odor or flavor through the fixative effect
of these high-boiling components.

Point 1) is mutual for mono- and sesqui-
terpenes.

Points 2) and 3) pertain particularly to sesqui-
terpenes. There is hardly any rancidity or instab-
ility problem connected with the sesquiterpenes.
In this respect, they are less troublesome than the
monoterpenes. Generally speaking, the sesqui-
terpenes are more of a nuisance in flavors than
they are in perfumes. Sesquiterpenes have, as a
rule, a rather poor flavor, and most of them are
distinctly bitter. Only a very few sesquiterpenes
are available in a pure state, and none have yet
been produced synthetically on a commercial
scale. Well-known sesquiterpenes are: Caryophyl-
lene, bisabolene, cadinene, cedrene, etc.

Spices.

The definition of the term Spice is usually a very
flexible one. Generally, spices are considered as
being singular materials of plant origin (botanical
substance), characterized by pungency or biting
mouthfeel, strong odor and sweet or bitter taste.
It so happens that spices most often originate in
tropical areas, but this is not exactly a prerequisite
for a spice.

A combination of several spices and/or strong
herbs is usually called a Condiment.

The addition of basic flavor effects (stimuli) by
the use of sugar, salt, vinegar, etc. is considered
a Seasoning.

However, vinegar as used in salad dressing is
often called a Condiment; this, in the author’s
opinion, is misleading.

For those interested in legal definitions, it is
suggested that the paragraphs in the various
pharmacopoeias, etc. should be consulted, as well
as the definitions given by the Food and Drug
Administration (of the U.S.A.) and other state
authorities.

Physiologically, a Seasoning is a Taste Stimulus.
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There are four basic taste stimuli: bitter, salt,
sour, sweet. Under the monograph Soybean
(Part Two of this book), a “fifth” stimulus is
mentioned, popularly known under the name of
the “third spice” (monosodiumglutamate). Truly,
this chemical acts as a synergist for other stimuli.
Other chemicals are known to act more or less as
specific stimulus-paralyzers, e.g. gymnemic acid.
This chemical is extracted from the leaves of a
plant of the N.O. Asclepiadaceae, a family from
which few, if any, essential oils of interest are
derived.

A Condiment is then a mouthfeel stimulus,
while the Culinary Herbs are Odor-Flavor Stimuli.
The Spices also belong to this physiological group.
Some authorities discriminate between Spices and
Aromatic Seeds. Coriander, anise, dilifruit, etc.
are then considered Aromatic Seeds. They have a
feature in common with spices in that their flavor
is primarily derived from an essential oil (a volatile
substance). Culinary Herbs, on the other hand,
owe their flavor to essential oils plus a bitter
principle (sage, basil, origanum, thyme, etc.).

Another classification is formed by the Pungent
materials. Capsicam has no essential oil, but the
extract of capsicum is very pungent. Ginger and
Black Pepper are pungent and aromatic.

Finally, there is a small group of botanical
materials that contain practically no essential oil
and have no pungency, but they do produce useful
flavor extracts, e.g. vanilla, tonka, fenugreek,
St. John’s bread, etc.

Certain seeds are used partly to produce a
mechanical mouthfeel, partly as a mild flavor
additive. Poppy Seed is one of these materials.
It is interesting to note that the U.S.A. imports
thousands of tons of these tiny seeds every year,
mainly from Denmark and Holland.

T

Terpeneless Oils.

Terpenelés essential oils are processed perfume or
flavor materials. Literally speaking, they are
essential oils from which all monoterpenes
(C;0H,;¢) have been removed. The term “Terpene-
less”, however, is one of the most unscrupulously
used terms in the flavor and perfume industry.
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Most often, these oils are “partially deterpenized™
and this again can be achieved in many ways.
Terpenes are removed for several reasons:

1))

2)

3

To improve the solubility of the oil in low-
proof alcohol, in food solvents, etc., and to
make the oil clearly soluble in water at normal
usage level (e.g. in carbonated drinks);

To concentrate the active perfume and flavor
ingredients according to the theory that
terpenes play a minor role in the overall
flavor or perfume gamut. However, this is
not always so. Terpenes are comparatively
weak aromatics, but they do present certain
effects which are indispensable in the repro-
duction of *“true-to-nature” perfumes or
flavors;

To increase the stability of the essential oil,
and to prevent the appearance of rancid
notes, the formation of resins, etc.

The terpenes are removed from essential oils
by various methods:

A)

B)

O

By fractionated distillation. One cannot ex-
pect to remove all the monoterpenes by this
method, not even with highly effective distil-
lation columns, fine vacuum, or slow dis-
tillation (regulated reflux ratio), etc.

By selective solvent extraction. Various meth-
ods have been patented (e.g. *‘Naardenized
oils”). The hydrocarbon pentane will dissolve
terpenes, while diluted methanol will dissolve
the so-called oxygenated compounds (perfume
and flavor materials). Pentane is almost in-
soluble in diluted methanol. Through counter-
current liquid-liquid extraction, two solutions
are obtained: one is the pentane with terpenes;
the other is the diluted methanol with the
aromatic principles of the oil. The methanol
solution is separated (lower layer) and
evaporated in vacuum until all methanol and
water is removed. A special technique is
required during this operation in order to
avoid water-distillation and consequent loss
of the aromatic components. The non-distilled
residue from this distillation is the terpeneless
oil. This method differs from method A) in
the sense that it also removes the sesqui-
terpenes (C,sH,,). In method A), the ses-
quiterpenes are left in the distillation pot,
together with the monoterpeneless oil.

A third method is actually a combination of
A) and B): the bulk of the monoterpenes are
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removed by careful distillation under vacuum.
Distillation temperature must not exceed 30°,
and the temperature of the oil should not
exceed 50°C. A very simple, but extremely
suitable apparatus is available in Quickfit
glass in sizes up to 200 litres. Heating is
provided by an outside heat-exchanger which
is connected to the bottom of the distillation
flask (feed of cold oil) and with an outlet
into the flask above the oil surface (exit of
oil vapors after heating). This apparatus
presents an excellent solution to the problem
of overheating sensitive oils (citrus oils, etc.).
When the distillation is running smoothly,
only the oil in the heat exchanger is somewhat
warmer than the vapors of oil at the still
head. The temperature of the main portion
of the oil (in the distillation flask) is signifi-
cantly lower than the temperature in the heat
exchanger, and it is only a little above the
still head temperature, dependent upon the
size and construction of the column. A glass
column of 15 c¢ms. diameter and 150 to
200 cms. height, packed with raschig rings,
is suitable for citrus oils.

When about two-thirds of the monoter-
penes have been removed by this method,
the distillation is stopped. The residue in the
flask is extracted with diluted alcohol. The
strength of the alcohol is adjusted to the
type of oil in question, usually about 509} to
60%; of alcohol by weight. This diluted alcohol
will hardly dissolve any monoterpenes, ses-
quiterpenes, or waxes. Several extractions are
necessary in order to exhaust completely all
the oxygenated materials from the still
residue. The alcoholic extracts are combined
and evaporated under vacuum. Care must be
taken that the water from the diluted alcohol
does not carry over significant amounts of
aromatic substances. The residue from this
second distillation consists of waxes (in case
of orange oil), sesquiterpenes (in case of
lemon oil), etc. The residue from orange oil
is solid at room temperature. Most of the
other residues are viscous liquids.

The evaporated alcoholic extract (now free
from solvent) is sometimes rectified at very
low pressure (less than 0.1 mm. Hg.). This
leads to an almost water-white terpeneless oil.
The finished oil is now bulked from the
absolutely terpeneless distillate with addition
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of certain selected terpene fractions, head
fractions and perhaps parts of the freezing
trap fraction from the first distillation. These
small additions (cut-backs) are most impor-
tant for the reproduction of true-to-nature
notes in the terpeneless oils.

In flavor work, it is of paramount impor-
tance to keep the flavor of the “terpeneless™
oil within the limits of reasonable similarity
to the natural starting material. A partially
monoterpeneless oil, from which all sesqui-
terpenes and waxes have been eliminated,
will present a good solubility and improved
stability, yet it will still display the freshness
and topnotes of the parent oil. These “de-
waxed” and partially deterpenized citrus oils
are particularly useful in flavor work. A
calculated concentration of 6 to 6} times
(by weight) from the natural oil seems to offer
the best solution. This oil still contains a
significant amount of monoterpenes. In case
of lemon oil, for example, there will be over
50°; monoterpenes in a 6} times concentrated
oil, but the terpenes will have been selected for
flavor performance. It should be remembered
at this point that the flavor “body” obtained
from one kilo of a 6} times concentrated oil
is much weaker or “thinner” than the flavor
body obtained from 6} kilos of natural oil.
The true concentration in flavor effect is
considerably less than the calculated figure.

Lemon oil, long since evaluated by many
customers by its citral content only, cannot
be judged from the content of this chemical
alone. Citral is a comparatively low-boiling
flavor chemical, and a certain quantity of
citral is lost during the vacuum distillation of
lemon oil. By counter-current extraction
(see method Bj, there is no loss due to low
boiling points of oxygenated components.

Method A) will often remove low-boiling
constituents other than the terpenes. The
method may thus substantially change the
character of the oil. Many essential oils
contain useful materials which boil and distil
below or near the boiling point of most
monoterpenes. The A) and the B) methods,
therefore, will yield quite different “terpene-
less™ oils.

There are still other methods of removing
the terpenes from essential oils;

D) By chromatographic separation of the con-
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stituents. In this process, the terpeneless oil
is dissolved in petroleum ether or other
anionic solvent. The solution is forced through
a column of silicic acid or other adsorbent
matter. Separation takes place due to differ-
ence in molecular size, and the section of the
column containing the oxygenated compo-
nents of the oil can be isolated and subse-
quently flushed with a polar solvent.

Various patents cover various methods,
some of which claim to be so highly perfected
that the terpenefraction contains 0.0%; oxy-
genated components, and the terpeneless oil
comes out in a theoretical yield.

E) A further development of the B) method.
Water-diluted acids, alcohols, ketones, etc.
have been used to extract the oxygenated
components of the oils and leave the terpenes
undissolved.

Terpeneless Oils form a separate series of
perfume and flavor materials. The terpeneless oils
are an addition to the selection of raw materials
at the disposal of the perfumer and the flavorist.
These oils cannot be considered as replacements
for natural oils. They can not be used directly as
a substitute for a natural oil when solubility, etc.
prevents the use of the terpenic oil. The difference
is particularly obvious in the case of citrus oils
which contain over 909 terpenes. In other cases,
the terpenes constitute only a minor part of the
natural oil, but they may impart an unpleasant
odor or flavor, e.g. peppermint oil, lavender oil,
bay leaf oil, petitgrain oil, etc. A number of
terpeneless oils are described in Part Two of this
book. They are listed next to their respective
natural oils.

Tincture.

A Tincture is a prepared perfumery material,
flavor material or pharmaceutical product.
Tinctures can be considered alcoholic extracts of
natural raw materials; the solvent is left in the
extract as a diluent. Consequently, tinctures are
not exposed to heat during preparation. (See
Infusion, Part One of this book). There is no
general rule governing the strength of perfumery
or flavor tinctures. Pharmaceutical tinctures are
generally prepared from one part of natural raw
material plus five parts of an 86%; weight/weight
ethyl alcohol or, in some cases, a 612, w/w ethyl
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alcohol. Certain tinctures are made in the ratio
1:10, and in most of such cases the alcohol is
86%, wiw.

As a result of the method of preparation,
tinctures do not always represent the total amount
of natural raw material from which they are
prepared. The natural raw material may not be
completely exhausted, and the alcohol is not
quantitatively flushed out of the tissues of botani-
cal matter, etc. before the spent raw material is
discarded.

Most perfumery tinctures are made by Macer-
ation (e.g. from gum-resins, natural oleo-resins,
etc.). A Maceration is a soaking of the comminuted
material in the menstruum (alcohol or diluted
alcohol) until the cellular structure of the raw
material is thoroughly penetrated, and the soluble
portions softened and dissolved. The maceration
is usually extended over a period of many days,
sometimes up to two weeks, during which time
the raw material is frequently agitated in the
alcohol. If the raw material is suspended in a
gauze bag in the upper part of the alcohol, the
method is called Circulatory Maceration. It offers
certain advantages such as more rapid extraction
of the drug.

Other tinctures are prepared by Percolation,
e.g. from ambrette seed, vanilla fruits, etc.
Percolation is a process during which the com-
minuted raw material is put in a suitable container
and is then deprived of its soluble constituents by
the descent of a solvent through it. It is one of the
most basic, yet important methods of preparing
pharmaceutical cxtracts. In a few cases, Tinctures
are made by simple solution. These tinctures are
dilutions rather than real tinctures, but the term
“tinctures” is still applied to this type of prepara-
tion. Alcoholic solutions of Resinoids, Resin-
Absolutes, etc. are among the more recent addi-
tions to the perfumer’s shelf. These tinctures are
easier to standardize and simple to prepare.
Resinoids (see this monograph in Part One of
this book) are not necessarily alcohol-soluble.
Furthermore, it is necessary to know the exact
strength of the parent resinoid when tinctures are
prepared from these materials.

A number of “classical” perfume tinctures are
prepared in special manners, although many
perfume houses now prefer to make 5%, 10%; or
20%; tinctures as a standard on all raw materials:

Tincture of Ambra (ambergris): 3%, ambra in
a 90%; ethyl alcohol. Alkali is usually added to
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neutralize acids and to facilitate solution (a
“solubilizer”). Age for not less than 6 months.
Tincture of Ambrette Seed: 12}°/ in pure ethyl
alcohol. The tinture can be prepared by macera-
tion or by percolation. The former method
requires up to two months extraction time.

Tincture of Castoreum: 6°; in pure ethyl
alcohol. To be macerated and subsequently aged
for 6 to 8 weeks before filtration.

Tincture of Civet: 3}% in pure ethyl alcohol.
Gentle heat is applied since the fatty raw material
is almost insoluble in cold alcohol and tends to
“protect” the active ingredients from being ex-
tracted. A 109, tincture is also produced.

Tincture of Musk: 3%, musk in a 90%, ethyl
alcohol. Alkali and other additives are often used
during the maceration. To be aged for not less
than 6 months before filtration.

Tincture of Orris: 25% orris root in 95%; ethyl
alcohol. To be macerated for one month. This
product is growing quite rare. It is substituted for
by solutions of Orris “Resin” (see Part Two of
this book).

Tincture of Vanilla: For perfumes: 159 vanilla
fruits in a 959 denatured ethyl alcohol. Macerate
for two weeks, age for 2 to 6 months. For flavors:
10%4 vanilla fruits in a 389, alcohol. Prepared by
percolation with alcohol of decreasing strength.
The term, ‘“vanilla tincture”, is among the most
abused labellings, and the product is one of the
most frequently adulterated of all flavor products.

Tinctures of Benzoin, Labdanum, Olibanum,
Opopanax, Peru, Tolu balsam, etc. are generally
prepared from 20%; of the natural raw material
with pure ethyl alcohol. After proper maceration,
the tincture is filtered and aged.

Various Tinctures are described in the mono-
graphs of the parent raw material in Part Two of
this book. ‘

U

Ultrasonic Extracts.

Ultrasonic Extracts are prepared flavor materials,
or, in a few cases, perfume materials. Several
methods of extracting natural raw materials with
the aid of supersonic sound vibrations have been
described in scientific literature, and many
extractors have been patented. A few European
flavor and perfume material suppliers specialize
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in such extracts, e.g. Camilli, Albert et Laloue in

Grasse, France.

It is claimed that this method:

1) gives higher yields,

2) reduces the amount of solvent needed,

3) greatly improves the flavor or odor in the
sense that they become more true-to-nature,

4) reduces the extraction time considerably,

5) makes possible an extraction with water or
low-proof alcohol where this is otherwise not
too effective.

Capacity of the extractors has hitherto been the
major problem which has kept this method from
becoming popular. But extractors of sufficient
size can now be constructed so as to give a
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reasonable capacity. The finely ground raw mate-
rial is suspended in the menstruum (solvent) in
the extractor. High-frequency vibration is applied,
and, in an amazingly short time, the drug is
exhausted. Due to the better yield given by this
method in comparison to ordinary extraction, the
ultrasonic extracts are often cheaper in use than
the old types of extracts.

The method is particularly useful for extraction
of flavors from sensitive (heat-sensitive) raw
materials, e.g. coffee, spices, etc., but flowers and
herbs are also treated by this method now, e.g.
mimosa, thyme, etc. A number of Ultrasonic
Extracts are described under the monographs of
their parent raw material in Part Two of this book.
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A
Abies Alba.

Synonyms: Abies Excelsa, Abies Pectinata, Abies
Picea, “silver spruce™, “white spruce”. Under the
present monograph only the essential oil from the
needles will be described. From the cones of
Abies Alba is distilled another essential oil, see
Templin Oil. Abies Alba is a relatively small tree
which grows in Austria (Tirol), Eastern France,
Germany, Poland, and Yougoslavia. The tree is
planted in many European countries for lumber,
wood-pulp production and also for Christmas
trees.

The essential oil is distilled from the needles
alone or from the twigs with needles. Experiments
have shown, that there is but little difference in
the essential oils from the two parts of the tree.
The steam distillation produces a colorless or pale
yellow mobile liquid of rich balsamic-sweet and
pleasant oily-pinaceous fragrance. Oils from
Austria are known for their outstanding quality
and fine fragrance.

Abies Alba oil finds application in perfumes for
bath preparations, air-fresheners, disinfectants,
fougere-colognes, soap perfumes, detergents, etc.
The oil is most popular in Europe, where the
demand is rarely in excess of the availability of
this oil. Although the oil belongs to the group of
“low-ester” and “high-terpene” containing “‘fir”
and spruce needle oils, it has great power, good
stability and performance in compositions for the
above purposes. It blends excellently with cou-
marin, galbanum, ionones, labdanum, lavandin,
linalool, methylionones, nitromusks, oakmoss,
rosemary oil, etc.

Under the name of “Fir Needle Oil” comes
also an oil, distilled from needles and branchlets
of Picea Excelsa in Yougoslavia and Roumania.
The odor of this oil is somewhat similar to that
of Abies Alba needles oil. Picea Excelsa is describ-
ed under its Latin name in this book.
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Because of frequent and extensive ‘“‘cutting”
and adulteration of this oil with pinene, isobornyl-
acetate, camphene, limonene, dodecanal, decanal,
palatone, etc., it is difficult to obtain reliable
figures of the annual production. It is estimated,
that between 5 and 20 tons of true oil are produced
annually in Europe.

Abies sp.

Spruces (“firs”) grow all over the world and are
planted for various purposes in numerous coun-
tries. Essential oils are often produced from such
local species for domestic use and hardly ever
exported.

In Japan—particularly on Hokkaido Island—
between 100 and 200 tons of “fir” needie oils
were produced annually in postwar years. These
oils found use in the perfuming of soaps, low-
cost household cleaners, detergents, etc. The
production of these oils has decreased in the past
few years.

Abies Mayriana and Abies Sachalinensis are
two of the most important Japanese firs, from
which essential oils are distilled. The production
in 1958 of the two oils was about 10 tons. These
oils are of comparatively high ester content:
22-26%; bornylacetate. In this respect the oils are
only slightly inferior to the oil of Balsam Fir, see
this monograph.

Acaroid.

The so-called Acaroid Resin is a natural oleo-gum-

resin, exuded from various species of Xanthor-

rhoea trees in Australia, Tasmania, and New

Zealand. There are two Acaroids of interest for

perfumery:

1) Yellow Acaroid from Xanthorrhoea Hastilis
and

2) Red Acaroid from Xanthorrhoea Australis.
The crude material is dark orange to dark

brown in lumps of 2 to 5 cms. of diameter, mostly

round but on one side flat with visible marks
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from the bark of the tree, showing bark surface
and leaf base scars etc. The odor of the “resin” is
faintly balsamic-cinnamic and sweet.

Other species are important to the lacquer
industry.

From the above two natural materials are
prepared tinctures or resinoids. Acaroid contains
more than 70%; alcohol-soluble matter. The pre-
pared resinoid suffers from the disadvantage of
being very dark of color.

Acaroid resinoid and Acaroid tincture are
excellent fixatives for low-cost soap perfumes or
industrial perfumes, particularly those of sweet-
balsamic type. The odor type of Acaroid is quite
similar to that of peru, styrax, and tolu balsams,
hcwever, much weaker in odor strength. Apart
from the color drawback, Acaroid could well
replace the Sumatra benzoin, and it blends well
with cinnamic aldehyde, e.g. in an artificial cassia
oil. In this case, the dark color of the Acaroid is
no disadvantage at all.

Acaroid is readily available in ton-lots, and it
is one of the most inexpensive of the natural
oleo-gum-resins.

Agar Oil.

This oil is water-distilled from fungus-infected
wood of the tree Aquilaria Agallocha, growing in
northeastern India. The tree is also found in
certain parts of China. Healthy trees have an
odorless wood which produces no essential oil.
Only older trees are attacked by the fungi; there-
after an oleoresin is produced inside the wood.
After proper maceration of the wood, this oleo-
resin will yield an essential oil upon distillation.
Wood from infected trees is cut and coarsely
chopped, then soaked in water prior to distillation.
It is common practice to add salt (sodium chloride)
to the water (compare vetiver distillation in
Reunion Island).

Being a distillation at atmospheric pressure
(100°C.), the process of total exhaustion of the
wood is a lengthy one. The oil is high-boiling, and
the distillation waters must be cohobated (i.e.
returned to the still and redistilled) in order to
produce a reasonable yield and a complete oil.

A related tree, Aquilaria Crassna which grows
in various parts of Indochina, is also attacked by
fungi, resulting in the formation of an odorous
secretion which can be extracted. This wood is
locally known as Eagle Wood. Neither wood nor
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oils or resinous matter from this tree seem to be
available outside of the country of origin.

The name “Aloe-Wood” is used quite indiscrim-
inately in India for a number of fragrant woods.
The true Agar Wood has been known for several
thousand years, and its use is possibly as old as
that of sandalwood.

Agar Oil is pale yellow to brownish yellow or
dark amber in color; it is a very viscous liquid
of rich and sweet-woody, almost balsamic odor
not unlike that of vetiverol or purified styrene-
free styrax, and with a sweetness similar to that of
sandalwood oil. Agar Oil is not produced on a
commercial scale unless demanded on firm orders.
Locally, the so-called “attars” are used extensively
in perfumery. These products are dilutions of the
perfume oil in sandalwood oil or even in vegetable
oils, e.g. sesame oil. For more details on “attars”,
see monograph on Pandanus.

Agar Oil could find use in perfumery for
oriental bases, woody-aldehydic bases, chypres,
fougéres, etc. when blended with vetiver oil,
sandalwood, geranium, methylionones, linalool,
etc. The oil produces interesting notes with
isoeugenol in carnation bases.

The taste of Agar Oil is extremely bitter, and it
is not likely that the oil can find use in flavors
beyond the local use for betel, tobacco, etc.

Agleia Odorata.
Synonym: Agleia Odoratissima.

An essential oil is distilled from the seeds of
this tree which grows in India, Indonesia and
China. Other parts of the tree are regularly used
locally as a medicine.

In Java, the fragrant flowers of this tree are
added to tea sold mainly on the local market.
This addition can not be considered as an adulter-
ation of the tea. It is more like an improvement
which, however, is not generally appreciated by
tea-drinkers in other areas of the world.

The essential oil of Agleia Odorata is not
regularly produced on a commercial scale, but
the botanical material is abundantly available for
production in case of increased interest.

Ajowan.

Ajowan Oil is steam distilled from the fruits
(=seeds) or, occasionally, from the whole over-
ground plant of Ptychotis Ajowan, also known as
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Carum Ajowan or Carum Copticum. This herb is
cultivated in India, in the Seychelle Islands and
in the West Indies (Montserrat).

It is customary in India to extract the fruits or
the entire herb with diluted alcohol in order to
prepare a tincture. This tincture is a powerful
germicide and it has attained rather wide-spread
use in local medicine in areas where the plant
Srows.

Ajowan Oil is a yellow-orange to pale brownish
or red-brown liquid of a pungent, herbaceous-
spicy and medicinal odor, reminiscent of red
Thyme. However, unlike the rich odor of red
thyme, Ajowan OQil presents a sharper, more
cymene-like topnote and very little herbaceous-
mellow body. The fresh, almost green-cuminic
topnote is characteristic of Ajowan Oil. Its flavor
is somewhat sweeter than that of thyme, sharp
and biting at high concentration, sweet and
pleasant near the Minimum Perceptible which is
about 0.10 to 0.20 mg®;. Suggested use level is
2.0 to 3.0 mg%;, but may go higher in products
such as meat sauces, pickles, etc.

Ajowan Oil is hardly used outside its countries
of production. It does not present any distinct
advantage over Thyme Oil. Years ago, ajowan oil
was used for the isolation of Thymeol, but this
chemical is now produced synthetically. The
thymol content in ajowan oil is about equal to
that of an average grade Spanish red thyme oil,
but, as mentioned above, the latter yields a richer
body-note in perfumes than does the ajowan oil.
The oil could find use in soap perfumes, detergents,
air-fresheners, etc. and in flavors for canned foods,
but it is not likely that Ajowan oil will ever attain
a permanent place among the materials on the
perfumer’s or flavorist’s shelf.

Almond Oil, bitter.

An essential oil which is commercially known as

Bitter Almond Oil can be distilled from one of

the following materials:

1) The partially de-oleated press-cake of Bitter
Almond kernels from the tree Prunus Amyg-
dalus, var. amara., or

2) The partially-de-oleated press-cakes from the
kernels of:

Apricots (from Prunus Armeniaca, the peach
tree),
Cherries (from Cerasus species, various cherry
trees),
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Plums (from Prunus Domestica, tree of blue

preserve-plums),

Peach (Amygdalus Persica, the peach tree),
the latter being of little importance in respect to
production of Bitter Almond Oil.

The Bitter Almond Tree is cultivated particularly
in the U.S.A,, Israel, Syria, Turkey Morocco,
Spain and France. Apricot kernels are plentiful
in California, U.S.A. and in Israel. Distillation
of essential oil from one or more of the above
raw materials is carried out in the U.S. A., France,
Israel, England, Holland, etc. Prior to distillation,
the press-cake is macerated in luke-warm water
for 12 to 24 hours. This allows the formation of
the essential oil which is not present as such
either in the kernels or in the dry, partially de-
oleated press-cake. The above botanical materials
contain a glycoside, Amygdalin, in the kernels.
Enzymatic processes initiate the decomposition
of this glycoside, whereby Benzaldehyde and
Hydrocyanic Acid are formed. The crude essential
oil thus contains significant amounts of the highly
toxic hydrocyanic acid which must be removed
before the oil can be used in flavors or perfumes.
As little as 0.02 grams of this poison is lethal to
the average human being. This amount of hydro-
cyanic acid can be present in about 8 to 10 drops
of crude, unrectified Bitter Almond OilL It is
interesting to note that hydrocyanic acid has an
odor which is somewhat similar to that of Benz-
aldehyde, the main constituent of bitter almond
oil. The two chemicals have nothing in common
with respect to chemical structure. Hydrocyanic
acid is eliminated from the crude bitter almond
oil by alkali washing and rectification.

Bitter Almond Oil is a colorless liquid of
strong, but sweet and clean odor, reminiscent of
crushed, wet bitter almonds or of a very high
grade of benzaldehyde (which it might well be!).
The odor is also familiar to those who prepare or
enjoy the European candy known as “Marcipan”
(panis marci is Latin for “marcus’ loaf of bread™)
or “Almond Paste”. This is probably an old
Italian specialty, now a popular candy- and
pastry-filling in many European countries. It is
(or should be) made from mashed sweet almond
kernels to which a few bitter almond kernels are
added for flavor (less than 19 is sufficient). Old
recipes also include rose water or orange flower
water. The paste is worked up with icing sugar to
a solid, slow-drying mass.

Bitter Almond Oil, which

is almost pure °
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Benzaldehyde, is not a very stable oil. An addition
of 10% (but not less) of ethyl alcohol is recom-
mended as a stabilizer, and the oil should be
stored in well filled glass containers, protected
from daylight, moisture and air; the containers
should be adjusted in size according to the rate
of comsumption of the contents. Crystals of
benzoic acid will quickly appear around the cork
as well as at the surface and the bottom of the
container as soon as it has been opened just once.

Bitter Almond Qil finds very little use in per-
fumery where it is replaced by a high grade of
benzaldehyde (see below). Both materials are
highly volatile and have no fixative effect at all.
They blend well with anisic-balsamic types of
odor, e.g. in lilac and other sweet florals.

In flavors, it may be possible to tell the difference

between a natural Bitter Almond Oil and a
synthetic, high-grade Benzaldehyde. Bitter almond
oil is a sweetener in apple, apricot, cherry, peach,
pistachio, plum, raspberry, almond and countless
other flavors. It is also used extensively in baked
goods, candy, sugar fondants, etc., often without
any otter flavor material. However, a great deal
of flavcr is lost when the oil is used as such in
baked goods. Fixatives, e.g. vanillin, anisic alco-
hol, benzaldehyde-phenylglycidates, etc. may
greatly improve the tenacity and stability of the
oil. The average use level in flavors is about
5 to 8 mg%,, while the Minimum Perceptible is
about 1.0 to 1.5 mg?%;. It is worth noticing that
the flavor is sweet, not bitter. The bitter taste
produced from chewing bitter almond kernels is
due to a non-volatile bitter principle which
decomposes in aqueous media.
Bitter Almond Qil is very rarely produced from
bitter almonds. If the oil is a natural distillate at
all, it is most often produced from other kernels
(see above). A large part of all the so-called bitter
almond oil in the market is actually a refined
synthetic benzaldehyde, supposedly free from
chlorine. The labelling FFPA stands for “free
from prussic acid” (old name for hydrocyanic
acid). The abbreviation FFC means “free from
chlorine”, and is obviously applied to synthetic
products.

If the analyst finds chlorine in a sample of
bitter almond oil, this may very well be solid
proof that the oil is synthetic benzaldehyde, either
wholly or partially. If he finds hydrocyanic acid,
this finding could be an indication of natural
origin of the oil. But, unfortunately, this may
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not always be so. The perfumers in the supply
houses are clever too. The hydrocyanic acid
traces may have been added deliberately to a
chlorine-free synthetic benzaldehyde in order to
make the imitation well-nigh perfect. In such
cases, it is hardly possible to tell the difference,
and it really makes no difference either. Benz-
aldehyde is, of course, considerably cheaper than
true bitter almond oil. Other well-known “mono-
component” oils are: Birch Bark Qil, Winter-
green Oil, Ho Leaf Oil, Ocotea Pretiosa Oil, etc.

In view of the fact that there are thousands of
tons of kernels from apricots and other “canning”
fruits available as a low-cost raw material after
the hydraulic expression of the fixed oil, it is
conceivable that the production of “true” bitter
almond oil (from such de-oleated kernels) may
continue in the future.

Amber Oil.

Amber Oil, crude: This essential oil is produced
by destructive (dry) distillation of Amber at
atmospheric pressure. Amber is one of the oldest
and hardest fossil resins, exuded millions of
years ago, presumably from Pinus Succinifera,
a fir.

The fossil resin, which is odorless, is found on
the shores of the Baltic Sea, particularly in
Poland, eastern Germany, and also along the
North Sea coasts in Denmark, Holland, and
England. A further quantity of Amber is obtained
by mining.

Amber pieces which are unfit for jewelry as
well as dust and residues from the gem industry,
etc. are submitted to dry distillation in order to
yield the so-called Succinol or Crude Amber Oil.
Crude (or pyroligneous) Amber Oil is a dark
amber-colored or brownish, but clear oily liquid.
Its odor is smoky, tarlike, resinous, with a
distinct resemblance to the odor of tanned leather.
The crude oil finds some application in perfumery
where it blends excellently with labdanum,
castoreum, ionones, amylsalicylate, etc. and it is
sweetened with cananga oil, benzylsalicylate,
zingerone, etc. for typical “leather” bases, e.g.
in men’s colognes and after-shaves.

Amber Oil, rectified: This oil is produced by
steam distillation of the crude, pyroligneous
amber oil. The steam distilled oil is a pale yellow
and clear liquid with a peculiar burnt-woody,
somewhat camphoraceous odor, reminiscent of
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the “still-note” in certain fresh-distilled fir and
spruce needle oils. The odor also resembles that
" of crude pine oil with a kerosene-styrene topnote.
Rectified Amber Oil finds very little use in per-
fumery.

Under the name of Retinol, an oil is distilled
from various resins, particularly from Pine Rosin
(=colophony). These oils are used as solvents,
e.g. for phosphorus. They find some use in
pharmaceutical preparations.

Ambra.

Ambra, also called Ambregris or Ambergris, is a
substance of animal tissue, formed in the stomach
or intestine of Physeter Catodon, the cachalot
whale. It is conceivable that Ambra is the result
of a pathological condition caused by irritation
of the whale’s stomach walls due to certain
indigestible particles in the whale’s food. Con-
sequently, Ambra is one of the few natural
perfumery raw materials which cannot be “culti-
vated”, not even in the same way that pearls,
for example, are cultivated.

Pieces of Ambra are either washed ashore on
various temperate ocean coasts and islands, or
they are found inside the whales when these
great mammals are captured for their oil (sperm-
aceti oil). There is no particular area where Ambra
can be found or searched for with regular success.
The “big” finds in the history of Ambra are those
of New Zealand, East India, West Africa (near
Dakar), Southwest Africa, Madagascar, Indonesia,
Brazil, Norway, etc. Actually, all the seashores
of the seven seas can boast Ambra finds, and all
the seas have brought Ambra to the whaling ships
at one time or another. There is ample literature
in scientific and popular periodicals and even in
newspapers about individual finds from time to
time. One of the truest things ever said about
Ambra, to quote from Ed Sagarin’s “The Science
and Art of Perfumery”, is: “- - - of all the animal
perfume products, none is better known to the
public, none less used by the perfumer” (about
Ambra).

Ambra is a pale grayish or creamy-yellow to
brown or dark brown waxy solid mass which
melts in boiling water. Its odor is rather subtle,
reminiscent of seaweed, wood, moss, with a
peculiar sweet, yet very dry undertone of unequal-
led tenacity. There is rarely any animal note at all
in a good grade of Ambra. On ageing, the material
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lightens in color, particularly when exposed to
daylight and salt water. Consequently, it can be
expected that floating pieces of Ambra from the
sea (surface) are of superior quality in many
cases. This is not a rule, but ageing is generally
considered a necessity in order to obtain full
maturity of odor.

Ambra is never used as such in perfumes. From
the powdered Ambra (e.g. powdered with an
inert grinding material), Tinctures and Extracts
are produced. A conventional Tincture of Amber-
gris is described under Tinctures in Part One of
this book. The greater part of a good grade of
Ambra is soluble in alcohol. By concentration of
the tincture, the so-called Resinoid of Ambergris
is obtained. In terms of the definitions in this
book, the so-called resinoid is an alcoholic
extract, resembling the so-called Resin Absolutes
(see this monograph in Part One of this book).
When concentrated 20 times, the ambergris
tincture turns into a light brown, semi-solid mass,
which could be called “20-fold tincture of amber-

gris”.

True absolutes are not commercially available
or regularly produced by the supply houses. It is
generally believed that ambra tinctures must
mature 6 months or longer prior to their use in
perfumes. Thus, it serves no purpose to concen-
trate much further than the above mentioned
20-fold. This concentrate will usually contain
about 50% solvent. If the tincture has been
prepared with heat applied, the result is actually
an Infusion. This extract will contain significant
amounts of fats (waxes), soluble in hot alcohol,
but not in cold alcohol. This waxy matter is
responsible for the semi-solid consistency of
dilutions of the 20-fold tincture.

Hydrocarbon solvent extracts of Ambra have
been prepared, but they do not seem to offer
advantages over the alcoholic extracts beyond
the fact that the hydrocarbon extracts make it
possible to eliminate some of the insoluble and
odorless substance in Ambra.

Ambra and tinctures and extracts thereof are
used mainly in perfumery although the use is
rare as above mentioned. It should not be thought,
however, that Ambra has a limited application.
On the contrary: it is possible to introduce this
material in countless perfume types, and with
good results. But the irregular availability, the
lack of experience in selecting good from poor
raw material—or tincture (if so purchased),—and
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the comparatively high cost of good Ambra has
made it a rare item on the perfumer's shelf.
Until the very recent identification of some of
the most important constituents in the odor
principle of Ambra (by Firmenich & Cie.), the
perfumer had to use various “ambre” bases when
true Ambra products were unavailable or too
expensive. These “ambre” bases are made up
from certain fractions of labdanum extracts,
from sage clary oil, terpencless cypress oil,
delta-methylionone (beta-isomethylionone), cedar-
wood derivatives, chamomile oil moroccan, nerol,
isobutyl cinnamate, undecenal, oakmoss fractions,
seaweed extracts, beta-caryophyllenes, agar wood
oil, etc., etc. Countless *“ambre” specialties are
available; some of them are excellent.

Ambra Tincture (“ambergris” tincture) is often
used in combination with at least one other
“animal” material. Ambra has comparatively little
diffusive power, but it has a tremendous tenacity.
Musk or Civet are required to improve the
“wearability” of a perfume. Consequently, Ambra
Tincture is particularly recommended in the more
delicate florals, e.g. muguet, sweet pea, lilac,
freesia, cyclamen, white rose, etc. In the modern
aldehydic “fantasy” perfume bases, the use of
Ambra or a similar “bouquetting” agent is a
necessity in order to “round off” the stubborn
chemical notes of aliphatic aldehydes.

Tincture of Ambra is also used in flavors, mainly
as a bouquetting additive to round off and mellow
the blend of synthetic flavor materials. Fruit
flavors, tobacco flavors and liqueur flavors are
frequently improved with this exquisite material.

Ambra is obviously subject to adulteration. It
is characteristic of many of these rare perfume
materials that one finds their best evaluators
among the suppliers, not among the perfumers.
In London and in New York, certain houses that
have specialized in dealing with comparatively
few natural raw materials for perfumes and
flavors can be proud of having on their staffs some
of the world’s finest experts on Ambra. However,
samples or deliveries of Ambra or preparations
thereof should, in all cases, be subjected to
thorough olfactory examination prior to purchase
or use of these delicate materials.

Mainly in order to avoid confusion with the
fossil resin Amber, the author has preferred to
use the more international word Ambra for the
material which is better known in English-speaking
countries under the name of Ambergris.
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Ambrette Seed.

Ambrette Seeds are produced in the fruits of a
cultivated plant, iscus Abelmoschus, in Angola
(West Africa), Ecuador, Hai-nan (China), Indo-
nesia, Madagascar (Nossi-Bé), Martinique (West
Indies), Seychelles (Indian Ocean), etc.

The essential oil has been produced locally in
Nossi-Bé, but distillation is now carried out mostly
in Europe and in the United States of America.
Four different perfume and flavor materials can
be produced from the seeds:

1) Ambrette Seed Oil, liquid or solid.

2) Ambrette Seed Concréte, and from the con-
créte:

3) Ambrette Seed Absolute. Finally, an

4) Ambrette Seed Tincture is produced.

Product No. 2) is of little or no importance.
It is an intermediate, and is rarely produced at all.
Product No. 3) is prepared by “purification” of
product No. 1). For details, see below. A true
Concrite of Ambrette Seed and a Tincture are
occasionally used in certain flavor compositions
where they lend excellent *“body” to synthetic
mixtures of flavor materials.

Ambrette Seed Absolute.

A “true-to-the-name™ Ambrette Seed Absolute
can be produced from the true Concréte (see
below) by alcohol washing of the lukewarm
concréte, followed by chilling and filtering of the
alcoholic extracts. After evaporation of the alco-
hol, a colorless to pale yellow liquid oil is left:
this is Ambrette Seed Absolute.

Commercial Ambrette Seed Absolute is not
produced by this method. It is produced from
the essential (distilled) oil either by neutralization
and subsequent elimination of the fatty acids, or
it is steam distilled from the extracted (true)
concréte. In other words, the absolute is the
essential oil minus the fatty acids which are solid
and insoluble in cold alcohol. They also tend to
produce a rancid odor in ambrette seed oil upon
ageing. Ambrette Seed Absolute is thus not a true
absolute according to the definitions in this book.
It is somewhat similar to an Absolute Oil. Various
suppliers will supply quite different products.
Application and odor description fall generally
within the notes given in the monograph on
Ambrette Seed Qil, see below.
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Ambrette Seed Oil.

When Ambrette Seeds are distilled whole (un-
crushed), a liquid essential oil is produced. This
oil contains only small amounts of the odorless
palmitic acid. Crushed seeds yield a solid essential
oil (so-called “concréte”; compare this to “Orris
Concrete”). The solid oil contains a very high
amount of palmitic acid, and the oil is quite
similar to the concréte extraction product (true
Ambrette Seed Concréte).

A true Concréte is produced by hydrocarbon
extraction of the crushed seeds. It consists mainly
of palmitic and myristic acids, unstable and odor-
less materials. This type of concréte has very
little importance in perfumery or flavor work.
From the above summary, it can be seen that
some confusion exists with respect to the nomen-
clature of ambrette seed products.

Liquid Ambrette Seed Oil should be allowed to
age for several months before being used in
perfumes or flavors. By then, the initial fatty
notes are subdued, and a rich, sweet, floral-musky,
distinctly wine-like or brandy-like odor is devel-
oped with a bouquet and roundness rarely found
in any other perfume material. The odor has
some notes in common with cypress oil, Bulgarian
rose oil, sage clary and cognac oil. There are
certain tobacco-like and “overripe fruit”-like
notes with great similarity to higher- esters of
decyl alcohol. The water-white or pale yellow oil
displays a tenacity of odor which is almost
incredible. As a flavor material, it also displays
features which are quite unique. A suggested use
level would be 0.10 to 0.30 mg%(, while the
Minimum Perceptible is about 0.01 to 0.04 mg%;.
One part of Ambrette Seed Oil in ten million
parts of neutral sweetened fluid is distinctly
recognizable to the taste. The odor of these
dilutions remains very characteristic of ambrette
seed oil.

The oil should be stored in a 50%; or 109
alcoholic solution at reduced temperature in
order to prevent the appearance of rancid notes
due to a possible decomposition of traces of fatty
oils and acids in the essential oil (or in the absolute).

Ambrette Seed Oil and Ambrette Seed Absolute
find application in perfumes of the more sophisti-
cated type. These materials blend excellently with
rose, neroli, methylionones, sandalwood oil,
cyclamal, hydroxycitronellal and aliphatic alde-
hydes, etc.
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Ambrette Seed (oil or absolute) are known for
the “exalting” effect which they impart to per-
fumes, and for the unique bouquet they lend to
perfumes and flavors. They are very expensive
materials, and the annual production can be
measured in two-figured kilo-amounts. Adultera-
tion with synthetic Ambrettolide (a natural con-
stituent of ambrette seed) or with similar macro-
cyclic lactones, and with farnesol, etc. is not
infrequent.

Ambrette Seed Tincture.

This tincture is produced by maceration of the
crushed ambrette seeds in ethyl alcohol of 809
to 90%; strength. The conventional proportion is
25 parts of seeds to 100 parts of diluted alcohol.
The tincture finds occasional use in lotion perfumes
and in tobacco flavoring, liqueurs and some
fruit flavors.

Ammoniac Gum.

Ammoniac Gum (also called Ammoniacum) is a
natural oleo-gum-resin which is exuded after
incisions in the stem of the tall plant, Dorema
Ammoniacum (in Iran), or from various Ferula
species (in Libya and Morocco). The substance is
a physiological formation inside of the stems of
the plant (compare Asafoetida). When incisions
are made, the milky juice oozes out and quickly
resinifies into tear-shaped bodies. The ammoniac
gum is known commercially in this form.

The natural material contains about 75%
alcohol-soluble substances, including about 3%
essential oil. .

Tinctures and resinoids are produced from this
material, and are used in perfume and flavor
work to a limited extent. Tincture of ammoniac
gum has some fixative value and imparts a certain
“animal” note to perfumes. It blends well with
rose, jasmin, sweet wood oils, heavy oriental
perfumes, etc. and all materials of the “balsamic-
sweet” type.

The essential oil of Ammoniac Gum is produced
by steam distillation of the crude botanical. The
oil is not produced on a commercial scale and it
is not regularly available. It is a pale yellow to
pale orange colored, mobile liquid of penetrating
sulphuraceous-mercaptanelike odor, reminiscent
of onions. The alcoholsoluble portion of the
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essential-oil-free ammoniac gum is a pleasant-
smelling, balsamic type of fixative material. The
essential oil could find some use in flavor work
for meat sauces, seasonings, etc.

Amyris Oil.
Amyris Oil is steam distilled from the wood of
Amyris Balsamifera, the so-called West Indian
Rosewood. The tree grows in northern parts of
South America, in Central America and in the
West Indies. It has been introduced in many
tropical zones all over the world. Distillation
takes place mainly in Haiti, and to a lesser extent,
in the neighboring Dominican Republic, in
Jamaica and Venezuela. Occasionally the wood is
exported in billets and distilled elsewhere (Europe,
U.S.A)). The wood is an excellent furniture wood.
Amyris Oil was earlier known as West Indian
Sandalwood Oil. To avoid further confusion, this
misnomer will be omitted from the monographs
in the present work.

Amyris Oil is a viscous liquid of pale yellow,
yellow or brownish-yellow color. Its odor is
faintly woody, not dry. It has a slightly oily-sweet,
balsamic note, and occasionally displays a faintly
peppery topnote, reminiscent of guaiacwood or
cubeb. The body-odor is very tenacious, but it
rapidly loses the rich, complex odor, fading out
in a very weak, woody-balsamic note. The odor
varies considerably, depending on the age of the
oil and the age of the wood prior to distillation.

Amyris Oil has recently become subject to
extensive adulteration, particularly in the sense
that certain fractions are sold separately, while
other fractions are cut with cedarwood oil (type
*“Virginia”) or with copaiba balsam. The natural
unfractionated amyris oil has some perfumery
value beyond its well-known fixative power. But
its woody effect is far inferior to that of sandal-
wood oil, for example.

Amyris Oil and its fractions are also acetylated
to yield so-called “Amyris Acetate”, a product of
very ill-defined character. If the acetylated oil is
isolated from the accompanying monoterpenes
and sesquiterpenes, a fairly interesting “amyris
acetate” can be produced. The odor of this
material is lighter, fresher, greener than that of
amyris oil, and it is also less fatty-sweet.

Amyris oil finds extensive application as a mild
blender in numerous types of perfume, particu-
larly in soap perfumes. It blends well with ionones,

61

Google

methylionones, lavandin oil, coumarin, oakmoss
products, terpineol, citronella oils, sassafras or
ocotea oils, amylsalicylate, etc.

The oil is readily available in large quantities.
During the past 10 years, the annual production
has fluctuated between 15 and 75 tons. Its very
low cost has made it a popular fixative for soap
perfumes and other low-cost fragrances. In recent
years, Amyris Oil has been used for the “official
and conventional” cutting of Haiti Vetiver Oil.
The “rule” is that 59, amyris oil is added to all
locally produced vetiver oils before these are
exported from Haiti.

Anethum Sowa.
Little known, and hardly used outside of India
and Japan, the oil of Anethum Sowa is steam
distilled in India from the fruits (so-called seeds)
of the locally grown dill, Anethum Sowa. A
similar species is grown and distilled in Japan.
The essential oil of Anethum Sowa is a pale yellow
mobile liquid of sweet-herbaceous, somewhat
woody-spicy odor. When freshly distilled, the oil
displays a rather unpleasant topnote. The dryout
is very faint, woody and not very pleasant. The
overall odor type is distinctly different from that
of the European or American Dill Fruit Oil
(particularly the English dill fruit oil), the latter
being closely related to the caraway oil, while
the Anethum Sowa is more like the parsley fruit
oil in type. The author has very little experience
with the application of Anethum Sowa oil in
perfumes or flavors, and it is not conceivable
that this oil will ever attain any importance in
European or American perfumery or flavor work.
See also Dill “Seed” Oil and Dill Weed Oil.

Angelica Root Absolute.

Angelica Root Absolute is produced by a two-step
extraction of angelica roots. For details of
botanical origin etc., see Angelica Root Oil. The
comminuted roots are first extracted with petrol-
eum ether or benzene, and the solvent is com-
pletely recovered in vacuum. The residue (= the
concréte extract) is subsequently extracted with
ethyl alcohol. The alcoholic extract is chilled,
filtered and evaporated under vacuum. After
recovery of the alcohol, the Angelica Root Abso-
lute is left as a viscous, yellow-brownish liquid.
According to the method of extraction and
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depending particularly upon the strength of alco-
hol used, the absolute contains little or no
Phellandrene. This fact is distinctly reflected in the
odor-flavor characteristics of Angelica Root Abso-~
lute.

Its odor is intensely musky-woody, heavy,
sweet, somewhat spicy, with a resemblance to
Pimpinella root. The richness in odor body has
some similarity to that of ambrette seed absolute,
but the earthy, root-like notes of the angelica
root absolute recall the odor of a drugstore. There
is hardly any distinct topnote or pepperiness at all.
(Note the difference from the odor of angelica
root oil).

Angelica Root Absolute is particularly well
qualified for flavors where the poorly soluble and
unstable monoterpene Phellandrene, would be a
drawback. The Minimum Perceptible of the abso-
lute is about 0.005 to 0.010 mg®{, placing this
material among the most powerful flavor mate-
rials of natural origin. Angelica root absolute can
be used in perfumery for its unusual tenacity and
peculiar animal note, combined with a rich body.
The absolute does not impart the typical topnote
effects which can be obtained with the essential
oil from the root.

Angelica Root Absolute is produced almost
exclusively in France, and only on a very limited
scale; locally grown or imported root material is
extracted in the Grasse region. The absolute is
considerably more expensive than the essential
oil, although the comparatively good yield by
extraction should make possible a lower cost of
the absolute in case of increased demand.

Angelica Root Oil.

This oil is steam distilled from the dried roots of
Angelica Archangelica, a tall plant which is
cultivated in Belgium (near Lessines), Holland,
France, Germany, Hungary, and northern India.
Distillation takes place in most of the countries
where the plant is grown. The dried roots are
subject to insect attacks and do not keep well.
This is an interesting fact since the essential oil
from this plant is now in the limelight as an
insect attractant, with special regard to the so-
called “Mediterranean fruit fly”, a dreaded hazard
to the citrus fruit growers in many countries,
including Florida, U.S.A. Belgian roots are
highly esteemed, and are exported for distillation
abroad. The angelica plant is an overwintering,
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mansize umbellifer plant. The fruits (== seeds)

from this plant are also distilled (see Angelica

Seed Oil). The stalks are used in confectionery,

either preserved in heavy syrup or in a candied

form.

Angelica Root Oil is one of the more expensive

essential oils, for several reasons:

1) The yield by steam distillation is very low.

2) The distillation demands a significant amount
of steam, and it takes 12 to 24 hours to
exhaust the root material.

3) It is preferable that the roots should be not
more than 2 years old. It takes three years for
the plant to produce seed (fruits), which are
also used for distillation of an essential oil (see
Angelica Seed Oil). When seeds are harvested
from three year old plants for distillation, the
roots from these plants yield much less oil.
The oil from old roots is different from that of
young roots, but not inferior in respect to
fixative value. The monoterpenes have resini-
fied, and the old oil has little or no peppery
topnote.

4) It is troublesome and hard work to harvest
and clean the roots.

Angelica Root Oil is a water-white or pale
yellow to orange-brown colored liquid. Its color
and viscosity varies according to the root material
used for distillation and according to the age of
the oil. The main constituent is Phellandrene, a
monoterpene of comparatively minor value in
perfumes and flavors. It is responsible for the
light, somewhat peppery topnote of oils from
young roots. Beneath the peppery topnote grows
a rich, somewhat herbaceous-earthy, woody body-
note of unique tenacity and great diffusive power.
The note is also slightly musky-animal-like with
a spicy undertone. Various lactones, occurring in
trace amounts in the oil, are held responsible for
these special effects of the oil and for the synergis-
tic effect it imparts to other perfume materials
in compositions. One of these lactones is Cyclo-
pentadecanolide which is available as a synthetic
material under a wealth of brand names. The
discoveries of this lactone in angelica root oil and
of Ambrettolide in ambrette seed oil belong to
the milestones of the twentieth century in the
development of synthetic perfumery materials. The
scientists Ruzicka, Stoll and Kerschbaum made
history with these and related materials in the
late 1920’s.

Angelica Root Oil is very highly esteemed in

64



ANGELICA ROOT OIL

ANGOSTURA

perfumery and flavor work. Its power is easily
underestimated, and it is an art in itself to use
this oil correctly, and to adjust the application
and concentration according to the inevitable
type-variations in the various shipments of oil
even from the same producer. The oil blends well
with patchouli, opopanax, costus, sage clary,
vetiver, oakmoss, coumarin, etc., in heavy
chypres, oriental bases, etc. or in special citrus
colognes and fougéres.

In flavors, the oil finds wide application in
liqueurs, particularly those of the “Cointreau™
type. The taste is similar to the odor and extremely
powerful. Suggested use level is 0.30 to 0.60 mg?;,
but the Minimum Perceptible is as low as 0.01 to
0.02 mg?%;. Wide variations in these figures can be
expected in various qualities of this oil.

Angelica Root QOil is produced on a very limited
scale only. A Belgian and a Dutch producer turn
out the bulk of the annual world production
which is less than one ton.

Angelica Seed Oil.

This oil is distilled by steam from the seeds (fruits)
of the same plant which yields angelica roots
(see Angelica Root Oil). The seeds are produced
in the third year of growth. Cultivation and
production areas are the same as those mentioned
under the root oil.

Angelica Seed Oil is a water-white or very pale
yellow, mobile oil of strong, fresh, light and
peppery odor. The topnote is distinctly terpene-
like, at times almost harsh in its roughness, but
also quite fresh. A sweet, almost anisic undertone
is quite characteristic, and there is less woodinéss,
less earthiness in the seed oil than in the root oil.
The seed oil has less tenacity, and presents a very
weak dryout note of the same type as found in
the root oil. Here again, there are wide variations
according to the age and quality of the oil. The
flavor is somewhat pungent, terpene-like, but
quite powerful. Suggested use level is 0.50 to
1.0 mg%{, and the Minimum Perceptible is about
0.02 to 0.04 mg?%;.

Angelica Seed Oil was initially used in chypres,
fougéres and similar complex fragrances. It has
also been used in Continental types of toothpaste
flavors. The root oil is preferred in perfumery for
its superior tenacity, while the seed oil presents a
unique fresh-peppery topnote, although a very
expensive one. A less ethical use of the seed oil
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is that of cutting the root oil. This adulteration
can be very hard to detect.

The main constituent is a monoterpene Phel-
landrene which is prone to polymerise or resinify
when the oil is improperly stored. Cool, dark
and dry storage in well-filled small containers of
glass is recommended.

The annual world production of Angelica Seed
Oil (mainly from a Dutch and a Belgian producer)
is estimated at less than one ton. The seed oil,
too, is subject to intensive research in connection
with studies on insect attractants (see monograph
on Root oil).

Angostura.

Angostura Bark is obtained from a wild growing
tree, Galipea Cusparia, in the mountains along
the Orinoco river in Venezuela. The bark is used
locally as a febrifuge, and some therapeutic effect
is attributed to glycosides in the bark. It is claimed
that an essential oil can be produced by steam
distillation of the bark, and the yield is given at
somewhere between 0.16%, and 1.90%, with little
or no reference to actual or recent experiments.
The author has never conducted such experiments,
nor is he aware of having ever seen a true essential
oil of Angustura Bark. However, the bark is often
extracted with alcohol to yield a tincture which
contains the bitter elements, glycosides, aromatic
substances, coloring matter, etc. Tinctures or
extracts are more truly representative of the total
flavor of the bark than an essential oil would be,
even if such an oil were available. Angostura
Tinctures are used in the flavoring of alcoholic
beverages where a bitter or “astringent” effect is
called for. Many famous bitters owe their flavor
partly to this ingredient, but the most famous of
all “Angostura Bitters” is actually made without
any angostura bark at all. This bitter-tincture is
prepared from gentian root, bitter orange peel,
cinnamon bark and probably other spicy botanic-
als, culinary herbs, etc. A few drops of this
so-called “Angostura Bitter” in a glass of plain
carbonated water (“Club Soda™) produces a
delicious thirst-quencher for hot and humid
summer-days, and this simple drink has more
flavor than a “Quinine Tonic”. But it does not
contain any Angostura bark at all. The author
has used a 20% tincture of Angostura Bark
(2 weeks maceration) for experiments, and these
experiments confirm the fact that the true tincture
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has less flavor than the above so-alled “Ango-
stura Bitters”. The author finds it inconceivable
that Angostura products will ever find much
application in perfumes or flavors.

Anise.
See also Star Anise Oil.

True Anise Oil is steamn distilled from the dried
and crushed fruits (“seeds”) of the annual herb,
Pimpinella Anisum. The herb originated in the
Near East, and is now cultivated in many coun-
tries: Argentina, Bulgaria, Chili, China, France,
Germany, Greece, Hungary, India, Italy, Mexico,
Morocco, Poland, Spain, Syria, Tunisia, Turkey,
USSR, Yugoslavia, etc. Most of the Turkish
production goes into “raki”, a popular alcoholic
beverage.

Only a few of the above countries produce
Anise Oil. The fruit is also distilled outside of the
growing areas. Poland and the USSR are among
the largest producers of Anise Oil from locally
grown fruits.

Anise Oil, also called Anise Seed Oil or Aniseed
Oil, is a water-white or very pale yellow liquid of
intensely sweet and clean odor, truly reminiscent
of the crushed fruit. A very common description
is that of “licorice odor”. Obviously, this is
another example of circle-minded association
(like the “chocolate odor of vanilla or vanillin).
Anise Oil and its derivatives are used as flavoring
ingredients in licorice candy, but the licorice
extract itself (i.e. the extract of the rhizome)
does not have any odor resemblance to anise.

The flavor of Anise Oil is also sweet, soft and
mild, although, at the same time, it is quite rich
and powerful in effect. Characteristic of a good
Anise Oil (and also of pure anethole) is the wide
limits of concentration in the application of these
oils. In other words, it is not easy to overdose
when anise flavor is called for. Suggested use level
is about 5.0 to 10.0 mg%; (lower when anise oil
is used as a sweetener only). The Minimum
Perceptible is 0.30 to 0.60 mg%;. It is not a very
powerful flavor material.

Anise Oil is used mainly in flavors. It is an
important ingredient in the flavoring of licorice
candy, cough-drops, baked goods, pharmaceutical
preparations, etc. It is also used in certain types of
tobacco flavor, e.g. pipe tobaccos. In perfumes,
the oil finds some use as a masking agent for
obnoxious odors such as hydrogen sulfide, e.g. in
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cold-wave preparations and depilatories. It is also
useful for masking the odor of cod liver oil and
other rancid odors, particularly in combination
with sweet orange oil and coumarin. However,
for industrial perfuming and technical prepara-
tions, it is not economically feasible to use the
essential oil. Synthetic Anethole is cheaper, and
does not have to meet the same strict specifica-
tions for toxicity as those demanded of anise oil
for flavors. The toxic cis-Anethole (isomer of
anethole) does not occur in anise fruit oil (see
monograph on Star Anise Oil and toxicity of
cis-anethole).

Anise (fruit) Oil was once used quite extensively
in flavors for candy, liqueurs, brandies (*“raki” in
Turkey, “anisette” in France and overseas French
territories), tobacco, baked goods, spice blends,
canned foods, pickles, etc. However, the oil has
been largely replaced by synthetic anethole (e.g.
from estragole, isolated in the fractionated dis-
tillation of American pine oil). (See monograph
on Star Anise Oil and cis-anethole).

For a period of several decades, the Chinese
and Indochinese Star Anise Oil entered the
market, replacing the anise fruit oil so effectively
that even the Pharmacopoeias ackowledged the
use of the two oils indiscriminately. When star
anise oil became unavailable during and after
World War II, a synthetic anethole was produced
whose purity of flavor was perfected to such a
degree that the synthetic anethole now completely
dominates as an anise flavor ingredient. Substant-
ial quantities of true anise fruit oil are still
produced in Poland and the USSR, and good lots
of these oils are shipped all over the world. In
respect to cost, it cannot compete with the
synthetic anethole, but its flavor is still preferred
by many connaisseurs for its fine and delicate
sweetness, its rich body and bouquet.

True Anise (fruit) Oil may not disappear com-
pletely from the flavor market, but the oil has
become scarce, and it is unlikely that its produc-
tion will be increased in the future.

An oil, distilled from the plant Osmorrhiza
Longistylis is occasionally sold as Anise Oil or
Sweet Cicely Oil (in the U.S.A.). See also Clau-
sena Anisata and Star Anise Qil.

Anona Squamosa.
The essential oil of Anona Squamosa is steam
distilled from the leaves of a small tree belonging
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to the N.O. Anonaceae. The tree 1s extensively
cultivated in India where it is known as “sitaphal”.

Anoma Squamosa oil is yellow, olive-green or
greenish. It has a pleasant, somewhat spicy-
woody odor reminiscent of cedar, cubeb, carda-
mom, etc. The taste is distinctly bitter, and it is
not conceivable that this oil could find use in
flavors. The oil is occasionally used in local
perfumery when woody-spicy, fresh and some-
what dry-tenacious notes are wanted.

Anona Squamosa oil is fairly inexpensive, but
it is not available in sizeable quantities outside
of its country of origin.

The oil consists mainly of terpenes and sesqui-
terpenes of which beta-caryophyllene forms the
major part.

The tree Anona Squamosa is widely cultivated
in tropical zones for its highly aromatic fruits,
known as Sugar Apples, Custard Apples, Pommes-
Cannelle, Sweet Sop, etc. Thus, there is ample
supply of leaf material for distillation in the event
that the essential oil should prove of greater
interest in the future. These fruits are of the size
of a small orange and resemble giant raspberries
or pine cones in appearance (compare “pine”-
apple). When fully ripe, the fruits are so tender—
almost creamy—that they cannot be shipped over
long distances. Their aroma is so rich, strong and
peculiar that many people have never become
accustomed to enjoying this tropical delicacy
fully.

Anthocephalus Cadamba.
From the flowers of the Kadamba (or cadamba)
tree in northern India is produced an essential
oil by water distillation and a concréte by benzene
extraction. The tree grows wild in most parts of
India, and it is cultivated in the western and
northwestern parts of that country (U.P.). The
cadamba tree is related to gardenia and karo-
karoundé and, although it is not a very large tree,
it carries flowers of quite impressive size (average
10 grams per flower). At night, the flowers exhale
a strong, heavy-sweet fragrance reminiscent of
orange flowers, jasmin, and gardenia. These
creamy-colored or orange-yellow flowers form
globe-like clusters at the terminal branches, the
globes being about 1-2 inches in diameter (2% to
5 cms.).

The yield of essential oil is extremely small, and
it is necessary to collect the distillate in benzene
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in order to avoid a total loss of oil in the distilla-
tion waters. The yield of concréte from benzene
extraction of the flowers is about 0.2%;, and the
content of absolute in this concréte is very small.

Anthocephalus Cadamba oil is a pale yellow or
yellow oily liquid of a woody-floral and sweet
odor with a short-lived, but strong minty-borne-
olic topnote. The dryout is delightfully sweet-
floral, reminiscent of champaca and neroli. The
tenacity of this fragrance is almost incredible. In
perfumery, the oil could undoubtedly find quite
extensive use. It blends excellently with ylang-
ylang, neroli, jasmin, cassie, mimosa, alpha-iso-
methylionone, heliotropine, cassione, aliphatic
aldehydes, etc. The full yield of this interesting
perfume oil is obtained only when the oil is
skillfully and cautiously supported by mild, sweet
florals, fixers and modifiers. Neroli oil would
supply a suitable topnote.

Partly because of the very poor yield by water
distillation, partly because of the highly developed
local technique of co-distilling botanical material
with a certain amount of a more readily available
essential oil (in the still pot or the receiver),
Cadamba oil is frequently offered as an “attar”,
distilled into a receiver with sandalwood oil.

Concréte and “attar” of Cadamba are available
on a limited scale, and the items are produced
regularly in the provinces where the tree is
cultivated. In the author’s personal opinion, this
is one of the many rare perfume materials which
really deserves a permanent and prominent place
on the perfumer’s shelf.

Apopin Oil.

Apopin Oil is the name given to the essential oil
which is water-and-steam distilled from the wood
of a species of Cinnamomum Camphora, native to
China and Formosa. The tree is one of the so-
called camphor trees, and it is furthermore the
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