
Studies of some balsamics
in perfumery

By H. Mans Boelens (pictured), David de Rijke, and
Herman G. Haring, Naarden International, Holland

T he most important natural balsams used in
perfumery are benxo in, cistlbs, copiiib+
g:dban urn, myrrh, Iubd: mum, olibanum,

opoponax, Peru, styrax :md tolu. Of these, we
studied the chemical composition OS the fbl -
lowing balsmnic: pmdlwts:

● fknzuin Sumatra (styru berwoin)

● Pent Balsam (myroxylcm perei me)
● TOIU Balsam (mymxyh]n toluiferum)
● Styrax (Iiqtbidambar orientalism)

Furthermore we investigated the strengths of
tbc main odor aspeets OS the natural balsams and

I having a balsamic01 a series of aroma chemicw s
odor charac,te r.

It is difficult to describe the odor character of
tht: balswns. According to M idler all materials
“with a ccrtiaiu richness and warmth, and also
possessing a fruitylarom atic swcwtncss” can be
regarded as having a balsamic note,l Tolu Bal-
sam, for instance, has been described as having

temwi;usochr. z]”
a rich sweet s Ightly cinnamon-like and very

III perfumery the halsamic note is mostly used

as a modifier, cspec iidly in compounds of the
Ile:,vy-sweet-flt> r;,l type, such as hyacinth and
g~r(len~~,$. l)(lt its use is cefiai”ly not restricted

only to these. In per ftunes of the oriental type,
such as the classics Maya, Youth Dew, and

Tab u, and also in the more recently launched
Opium, the lmlsamic note is equally important.
Moreover, balsams exhihit excellent fixative
properties, The importance of this class of fra-

grance raw materials is already well established.

Some historical remarks

A natural material with a halsamic “dor,
myrrh, is one of the oldest fragrance raw mate-
rials known, It is mentioned several times in the
Bible: the Ishmaelitt?s who bought Joseph from
his hmthers were on their way from Gilead to
Egypt, with their camels carrying spices, balm
and myrrh (Genesis 37:25). In ancient Egypt
myrrh was one of the ingredients of’ Kyphi, a
mixture of scented herbs and resins that was
used in their temples; the recipes of Kyphi are
described by the Greeks Plutarch and Democ-
ritus, s Styrax was also known to the Egyptians
;md to the Rmmms,s T}~is is not surprising, since

these materials were and still are obtained from
areas in the then known world (myrrh from
Arabia and styrax from Asia Minor).

Later, dining the Byzantian Empire, benzoin
(Benj:}min) became known and, after the discov-
eW of the Americas, materials like peru balsam
and tolu balsam were introduced in Western
Europe, During the 16th to 19th centuries these
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Balsamics

materials were already widely used as a kind of
air freshener, The Italim Alexis de Predmo”t
described “a perfume for the chamher” in which
.styrax and henmin, together with other ingre-
dients, are made to a pulp and compressed to
small cakes; these cakes were heated on hot coal
to get a nice smell all over the chamher,s The
oiselets in lfjth.century France were used in the
same way. They were usually made from ben-
zoin gum and a flammable material.

In more modern perk,mery we see the use of
the balsams and resino ids mainly for their fixa-
tive properties, although nowadays, of course,
synthetic materials are also used. However, with

Table 1.Chemical
composition of some
resinolds

Hydrocarbons

~

s tyrene

p-cy.ene

stilbe”e

1, 2-diphe.ylmethane

mo”oteme”o ids

limo”,.,

is- and tran, -oci.ene

alpha- and beta-p inene

tewinolene

Se, Quiter’Be noids

alPha- and !xta.bo.pbor, er,e

,.6?.1.”,

delta. cadlnene

..1..0,,..

.,1.., ”.”,

Beta -caryophylle.e

.lPha-copaene

al Pha-c. bebe.,

beta- and gm’ma-elemene

Nml”lene

alpha- and gmma.mu”mk.e

beta -sell.,.,

~
Denzyl alcohol

alPh,.phenyletha.ol

.m.amic almhol

3-phenylwwmol

g.ra.i.l

.lPha-terBineol

delta -c?.di. ol

.1..01

farne.ol

“erol idol

some of the natural materials dermato logical.
problems are encountered.4&52

Analysis of some natural balsamic products

Many natural materials show a balsamic odor,’
hut only a fcw are actually used in perfumery.
The greater part of the materials used are plant
exudates from which balsams and resinoids are
manufactured,z v We selected the four that al-e
used rather frequently and which, at least in our
opinion, have the most pronounced halsamic
note

Benz.in T.I.

t (21 t (16]

(16)

(16)

(16)

(16)

(16)

(16)

(16)

(16)

(16)

[16)

(16)

(16)

(16)

(161

, x (16)

x (16)

x x

(40 )

~

t (40)

(24)

(24)

(24)

(24)

x

x

x

x

x

x

x (241

x (40)

(24)

(241

x

x

x (29,36,

t

(40)

(24)

x (34)

(29)

(40)

34,40j

Table I cotilnues on page 10
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Balsamica

Benzoin Sumatra resin*13 tion, the latter consisting mainly of’ coniferyl

This balssunic resin is secreted by a small tree, benzoate (75-80%).

Styrax Benzoin, that grows in Indonesia.
Another variety. Benzoin Siam. has a more or Tolu Balsam1422

less similar odor character and is obtiained from This product is obtained from injuries to tbe
Styrax Tonkinsis, also a small tree, native to trunk of M yroxylum Balsamurn, a tall tree native
South East Asia (Cambodia, Thailand), These to tbe jungles of northern South America (Ven-
two resins differ greatly in chemical composi- ezuela and Colombia). It is also grown in Cuba.

Table 1.Chemical composlflon
of some reslnolds (Continued)

Ca.bonyl eomPrwnds ~

ben%aldehyd. x

cinnamic aldehyde x

acetophenone t

1-Phenyl-2.metily l.1 , 3. E,utaned lone x

VW,illin x (2)

aeetova. illw,e t

{3-methoxy-4 -hydroxyphenyl )-2-

P..pa..n. ,

camphor

..,”0.,

fenchone

mentho.e t

C.. boxylic acids

my, istic acid x

be.zoic acid x (2)

.intmmio acid x [2)

3-Phenylw.pio.ic acid

W

methyl benzoate t

ethyl benzoate x

allyl benzoate t

benzyl benzoate x

oinnamyl ben’zoate x

methyl einr,ama.te t

ethyl Cin”amate x

prOPYl cinnamate t

ben’ql cinnanate x

cin”amyl cinnamate

3-PhenYIProPY1 cin”amate

be. zyl rerulate

borr,yl acetate

Phenollc comnounas

L.tby 1 Phenol x

4.vinyl phenol

P-ethyl suaiaool x

.Uge.ol t

~
t [16)

x (16)

x (16)

x (16,20)

x (16,20)

t (20)

x (16)

x (16,20)

(16)

x (16,20)

x (16)

(16,20)

t
(16)

~
t
x (2U)

x

(2 Q,40)

(24)

(24)

[2U)

x

x (2,24)

x

(2U)

x (2 Q,401

(24,40)

(2ti,40)

x

(24)

x (16)

~
t

x (29,34)

x (34)

x (34)

(3U)

t

(29,34)

(7)

(3Q)

t

x (29,34)

(Ilo)

x,t: thi. study; t . trace comwne”t (1.8, than 0.1% i“ the volatile P.wt of the

re, inoid)
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The odor can bc described as sweet-halsamic,
cinnamon-like, and faintly floral.

Styrax resinz>za

This resin is firmed in the sapwood md hark
tissues of Liquidambm Orientalism, a medium-
sized tree native to Asia Minor (Turkey).
Another and quite similar product is obtainecl
f]-om Liquidambar Styracifl”a, a wild-gmwi”p
tree from liondums,

Peru BalsamZ*37

In contrast with its name the main gmwin~
area for this product is not Peru but San Sal-
vador. The product is obtained when the hark is
removed from tlw trunk of a large tree, Mymxy -
lon Percira.

From commercial samples 01 these natural

I“–”-
Table Il. Odor evaluation of
the resinoids Odor aspect

floral

vesetable

sweet

aromatic

Powdery

bakamic

products. obtaineci from regular sources, the vol-
atile part was isolated by distillation and then
analyzed with C,C-MS technique, The identity
ol the components was checked on GC-retentiun
time with rcli:rence substances.

GC conditions were as follows: 50 m glass
column (support coated open tubular, with
UCON pbasc and aermsi 1 as suppoti), inside di-
ameter 0,75 mm; column temperature 70-17(~C,
l°Clminute; injector tempemture 24f?C; flow 5.5
ml Hclmin.

Tiib]e 1 summarizes the components iden-
tified in the different natural products, together
with literature references. Characteristic com-
ponents are the benze noid esters (ben mates and
cinna mates), but undoubtedly wmillin plays an
important role in augmenting the sweetness.
Phcnolie components are also likely to contril>-
ute to the overall odor impression

Odor evaluation

The olfactive properties OS the natu~il res-
inoids were evaluated by consulting six of our
per fhmers, who rated the odor character on a
scale from 1-9 ;igainst given refiirenccs. In this
way we studied the similarity 01 the products

vol. 6, December 19e1/Ja”.ow 19a2

with reference materials having the following
particular odor aspects:

● floral (reference: jasmin oil absolute)
● vegetable (clay sage oil)
. sweet (heliotropic)
● aromatic (vanillin)

● pOwdery (musk ketone)
● balsamic (oliban”rn ~esi”c)id)

TalIle II shows the results, From the data of
Table 11 it can be concluded that Benzoin
Sumatra and Benzoin Siam are very similar.
Apart from the balsamic aspect, also sweet,
aromatic and powdery notes, and to a lesser ex-
tent floral and vegetable connotations, contrib-
ute to the overall odor corn plex OS these natural
materials,

0....1. Benzoin

-~

3 3

1 2

5 5

5 6

3 u

9 ‘3

~ Yx?z
2 3

3 3

64

6 3

3 3

8 6

—

m

2

2

5

5

3

7

Aroma chemicals for balsamic notes

Following the same procedure we sut)-
sequent]y selected a n{(mber of aroma chemicals
having odor strengths not less than 2 points for
the bdsamic aspect. These products are shown
in Table 111, together with the strengths fi~r the
important secondary odor aspec, ts: sweet,
aromatic, and powdery,

The rather low intensity ratings for the bal-
samic aspect in these chemicals is notewotihy
—none scored higher than 4. The two main
groups contain benzenuid compounds (espe-
cially henzoates and cinnamates) and terpe noids
(nobably scsquitcrpcnoid alcohols); among these
arc. also the main constituents of the natural
products discwssed above. To our knowledge up
to now no single aroma chemical has been found
that shows a balsamic odor strength comparable
to that of the natural products, althollgh it can be
imitated well,

Toxicological aspects

For several years the safety in use of fragrance
raw materials has been a matter of concern in
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the fra~rance industry, as illustrated by the
foundation of the Intcrnation:d Vr;tgrance As.
sociatio” (lFRA) and the Research Institute for
Fmgrance Materials (RI FM) in 1967. The mem-
bers of IFRA have wloptccl a Code of Practice
for the fragrance industry ~ncl t}le IFRA
Guidelines to Restrict Ingredient USWC4’

Fmm the RIFM monographs w publisheci in
Food and Cosmetic Toxicology and Irom the

IFRA guidelines, based on the RIFM findings, it
can he taken t}~at some of’the descri}]ed products
(naturals as well as synthetics) may give rise to

t(]xicologicallclermatologic;~l pmblems.4452 For
example, RIFM reported that Peru Balsam has a
sensitizing potentia124a which is absent in Peru
Balsam oil, It is recommended not to use Peru
Balsam as such, I]{,t only the volatile part, which

apparently does not contain the allergen s.41
More or less the same holds for StYrax,41
w}wreas Benzoin secm to he less suspec t,”

As to the aruma chemicals mentioned in Table
III, restrictions for USC: have been recommended
for cinnamic alcohol, cinnmnic aldehyde, and
dihydrocoumarin, For ci”namic alcohol it is

Table Ill. Aroma chemicals with Ben?. enold.

a balsamic note a.yl be”zoate

ci”.amyl acetate

dihydrocouuar.in

benzyl eugenol

be”zyl benzoate

3-PhenYIProPa”ol

~
u

u

u

3

3

3

be”zyl-isobutyl ca,binr,l

i.obutyl cinnamate

ei.namyl alcohol

methyl oinnamate

linalyl cinn.anmte

“.”1111”

ethyl vanilli”

isoeugenyl acetate

auwl Pheny’lacetate

a.yl s,li,y late

benzyl cyanide

benzyl cinr, amate

benzyl isoe.ge”ol

isoeugenol

ci”nami’? aldehyde

,tyre”e

,Ve,”.ate

Isop!’enoide

3-isoca.PhY1-cYc lohexanol (W+aroll

Fixate”, 40q (Fi.menich)

Vetiverol

Vetl”e,yl acetate

Acetyl cedr.ene (Na.a Fden )

Bo,r,yl acetate

lsolonBirolanone (Naarden )

P.tctlo.l’11

G,iaalva (lFFI

Acetylisolongi foleme

Ml, cella.neou.

2.mettwl-undemnal (MNA)

U.cyelohaxy l.4.methyl-2-pen tanone

[Vetiverto”e-Naa rden)

5-(2 , U ,6-trimethy l-cyelohex-3 -en-

1 -yl) .4. Mlten.3..”e

3

3

3

3

3

3

3

2

2

2

2

2

2

2

2

2

2

4

u

3

3

3

2

2

2

2

2

3

2

2

~
3

3

4

5

0

2

3

3

3

3

3

4

5

6

1

4

2

3

u

3

2

1

3

3

3

5

4

3

5

5

u

6

4

1

2

2

~
2

4

5

5

2

2

7

4

4

2

5

9

9

u

4

2

1

2

4

4

5

1

1

1

0

2

0

1

0

0

0

0

0

0

0

0

~
2

5

6

2

3

q

u

5

u

u

4

6

7

4

4

3

2

4

q

5

3

2

1

3

2

3

2

2

0

0

2

2

2

0

1

2
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tenttdively recommended to limit the use level
to 4% in a compound; ft, rthe. to.xicologieal
studies arc in pro f+~..ss, C innamic alilc hycle ;md
<Iillydr<)c,>tlmbirin have sensitizing pmpetiies; ii)r
cinnamic aldehydc this pmhlcm can he met I)y
using a smc+Llled quenching mixtllre (with e<tmtl
weights oflimoncnc or cu~e,,ml),
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