
Safety of Materials

Process to Formulate Hypoallergenic
Jasmin Oil

By Shinobu Kate, Shiseido Laboratories, Yokohama, Japan

AmrrPrrxfwtso.the rnar~etwitho.ttalring
s a major cosmetic company, we cannot put

their ssfety into consideration. These days fra-
gxance materiafs have been considered suspect
in connection with cosmetic contact dermatitis.
Our efforts to isolate and identify allergens con-
tained in jasmin oil and to develop hypoal-
lergenic jasmhr oil permitted us to formulate our
products with safe fragrance materials.

Even though jasmin oil is an extremely import-
ant natural oil used to formulate perfumes, cos-
metics and toiletries, this natural oil is one of
those materials that has heen reported by rfer-
matologists to cause positive reactions in patients
with cosmetic contact derrrratitis. Its aIlergenicity
has become a great concern of cosmetic scien-
tists.

Contact Allergenicity 01 Jaetnin Oil

Table I is m example ofclinicrd studies related
h the contact rdlergenicity of jasmin oil. Dr.
Sugai, a Japanese dermatologist, reported a list of
Japanese standard allergens in the order of the
incidence of positive reactions when tested with
patients with contact dermatitis during the
period of September 1973 to December 1981.]
Eighty+me out of 1346 patients showed positive
reaction at 1% concentration of jasmin oil.

Positive reactions to jasmin oil were repxted
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in the United States as well.z The North Arneri-
crm Contact Dermatitis Group reported the patch
test results of important perfume materials in pa-
tients (Table II). The incidence of positive rerlc-
tions b ahschte jasmin oil ranked second srnong
those materials tested.

In order to evaluate contact allergenicity of
jssmin oil, the guinea pig maximization test de-
velopsd by Drs. Magnusson and Kligrnan was
employed.% 4 Figure 1 briefly explains the prrrce-
dum of this test method.

A pair of three samples were injected on the
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Table 1.The Incidence of the poeltfve reaotions with etenderd alfergene
(from septemlw 1973 to December 19S1)

NO. .mlemen, Ccmcentration(s) Vehioles P.,lti”e _ L

1 m++ 1 Pet . 193 2236 8.6

2 cr6+ 0.5 Pet . 163 23Wl 7.0

3 Ni++ 2.5 QSt . 135 1990 6.8

4 Wood tam 5 Pet . 4& 672 6.5

5 S8++ 0.05 water 61 936 6.5

6 Benql sail.wlate 5 and 2 Pet . 77 1255 6.1

7 Jasmln absolute 1 Pet . 81 1346 6.0

8 Formml 2 Wate, 147 2496 5.9

9 Ylm!g.ylamg *11 2 Pet . 80 1368 5.8

10 Quinolin yellow s 5 and 0.5 PEG or Pet. 36 648 5.6

11 Sudan 1 0.1 Pet . 30 577 5.2

12 Eydmxyoitmmllal 10 .,.5 5 Pet . 71 7401 5.7

13 v-Pheni lenedlamlne 1 Pet . 95 1879 5.1

14 Fmdtomwin 20 Pet . 85 1684 5.0

15 Ci”naml. ald.ky.de 2 Pet . 51 1178 h.3

Vehicle: Pet = PetrolatU., PEG z Polyethylene@ycol by Dr. Sugai (1982)

nuchal region; these are emulsified Freund’s
Complete Adjuvant, test substance, and test sub-
stance in Freund’s Complete Adjuvant.

One week following the injections, sodium
lauryl sulfate in petmlatmn was applied to en-
hance the penetration of the test substance. On
the next day, the test material was applied occlu-
sively ibr 4S hours. A&a two week xest period,
the challenge application was performed on the
flank of animals clipped free of hair. The reaction
was mad at 24 and 4S hours af&erchallenge appli-
cation with respect to erytbema and edema.

We employed the criteria oftbe skirs responses
shown irr Table III. Fractional response, which
indicates the incidence of positive reactions Wr
numb of animals tested, and mearr response,
which represents the intensity of the reaction,

No. or
Patients s

Pe.r-uue Allmgens _ Read iv ftx

1. Jam!” synthetic 10s 1S3 15.3

2. Jamln absolute 10% 185 70. s

3. Coumari” 5s 183 5.4

u . lsoe”ge”ol 8 273 5.1

5. Euge”ol 2; 168 0.2

6. Ci””amic aldehyde ? 202 3.8

T . B.”w1 ealicylate 2$ 183 2.1

S . Methyl s.alicy late 2% 1S3 7.6

9. Mmk anbmtte 55 183 1.6

10. Benzyl benz.sate 2$ 198 0

11. co*tus mat oil 0.1% 14s o

were calculated by the formula shown irr this
table.

The results of the allergenicity of five
hexane-type absolute natural jasmin oils are
summarized in Table Iv. Induction concentm-
tion was 10% and challenge was performed by
topical application with open patch test
technique. All of them were demonstrated to
possess not only strong allergenicity but cress
reactivity as well. .4n attempt was made to iden-
tify the allergens fmm these samples.

holatlon and Identlfkatlon of Contaot Atlergems

Jasmin oil, which showed strong aflergenicity
in the gninea pig maximization test was distilled
to separate a distillate fmction fmm the residue
under relatively mild conditions. Strong allergic

Teble Ill. seals for Scoring Skin Reeotione

[1) E,.yti.ma?Wmti.an

“.erytham. . . . . . . . . . . . . ...0

very *1 W, .rythma [,?,!.,1, ,.,..,,,,1.1 1

Well-defined erytham 2

“Oderc,ta to S.”... .Py U,.- 3

s.,.,. M.yt!lem (beet ,.4..ss) to SI%s.t
.s.,., mrmat,on (injurla, i“ depth) 4

(2) Edemn?0-,10”

Uodema . . . . . . . . . . . . . . ...0

Sli$ht.d. m....... . . . . . . ...1

!?derate.daa. ..,. . . . . . . . ...2

se,... .d.m (m,sed m., M.” 1 m and
.Xte.di.g w.”, area ., .X,...,. ) 3

W.mll maxim. S-... 7

$ [(11 . (2)]
M*.” .e#p.”e =

Tata, .U.ta? of mluals

E. J. Rud”er (7977) contact Dermatitis 3:20S.9
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Teble IV. Allergeniclty of Five Je8mln One

sample challenge .%MPle Indumd to kimal _
Cbf.llerged Concmi
on A.im91 sample 1 ~ Samle 3 S9Mple u ~

sample 1 10 10/10 (3.8)* 10/10 (1.3) 10/10 (1.3) 9/10 (1.1) 10/10 (2.4) 1/10 (0.1)

sample 2 10 10/10 (1.3) 10/10 (3.2) 10/10 (2.6) 10/10 (3.0) 10/10 (3.9) 0/10 (0)

sample 3 10 10/10 (1 .3) 10/10 (1 .8) 10/10 (2.7) 10/10 (2.6) 10/10 (3.1) 0/10 (o)

sample u 10 10/10 (1 .3) 10/10 (1.8) 10/10 (2.1) 10/10 (2.4) 10/10 (2.2) 0/10 (0)

sample 5 10 10/10 (1 .0) 10/10 (1.1) 10/10 (1.9) 10/70 (1.2) 10/~0 (2.6) 0/10 (o)

* A1l results . . . shown as “Number or positively reacted .IImalamm.ber .f animals tested
(Av.Iw. 8..,. of .11,!w”1o reaction)”.

reactions were observed in the group treated
with the residue ihction, while no reaction was
observed with the distillate fraction (figure 2).

The residue fraction was further fractionated to
isulate contact aflergens.

Such methods as molecufar distillation, second
ordinary distillation and gel permeation
chromatography were employed. The fractions
obtained at each step of the fractionation pmce-
dum were evaluated fur their aflergenicity (fig-
ure 3).

It turned out that rdlergenic materiafs were
concentmted in Fractions E and F (Table V). In

omder to determine the chemical stnrchnes of E
and F, such analytical procedures as FT-IR
(FOfier Tr~s~m In~d: fi~ 4), pm@n-
and carbon 13-NMR (Nuclear Magnetic Reso-
nance: @urns 5 and 6) were utilized. Fmm the
analysis of these data coupled with GC anafysis
of trimethylsilyl derivatives of E and F, E was
identified as conifeyl benzoate and F as con-
iferyl acetate, whole chemical formulae are
shown in flgurc 7.

Both coniferyl b=emzuate and conifcxyl acetate
were synthesized fium coniferyl alcohol. Synthe-
sized, these compounds proved to be allergenic

(Table VI).
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Procaaa to Fonmdata Hypoallarganic Jaamin 011

The process to remove the allergenic sub-
stances from the natural jasmin oil and to formu-
late the hypoallergenic jasmin oil (figure 8) fol-
lows.

The first ordinary distillation was performed
under relatively mild conditions. It was found
that the main allergens such as coniferyl ben-
zoate arrd coniferyl acetate were concentrated in
the residue of distillation I (DI-R). We attempted
to remove these allergens fmm the residue. Even
though the ordinary distillation pmcedum is ex-
cellent to separate a mixture of compuunds, the
decomposition of the substances with high boil-
ing @nt results irr the generation of rmdesirable
odor. The residue (DI-R) fraction containing
compounds with high huiling point which am
vulnerable to heat decomposition, was sub-
jected to molecular distillation at a temperature
of not more than llCPC.

The frost distillate (MDI-1), which had weak
was further distilled to obtain the

Ah,. Jawl!l” 011 (510g)

A
Dlstll late Resld”e

(161g) 328 [347$!1 688

.Ilergenlclty 0/10, o 10/10. 3.1

Figurs 2. Allerganicity a2 fractions fallowing diatlllation

nonallergenic fraction DH-1. It was confirmed

by the GPC (gel permeation chmmatugraphy)
arrd GC-MF (gas chmmatogmph-mass fragment
graph) analysis that the DII-1 fraction did not
contairr either coniferyl benmate or coniferyl
acetate.

Since the residue of molecular distillation
(MDI-R) contains important components
characteristic of the note of jasmin oil, arr adsor-
bent colrrmn chromatography was utilized to
eliminate the allergenic compounds from this

-D&Y~ 1 2 3 4 5 6 7 8 91011121314151617181920 2’1’2223

FTWTOr ‘==
A ; Adju. mt. S : Sa,n Pi., b ; Intrn(larmtil Il>lecllon. —: Ol)ser.81ioII,

0 : Closet! patch. M ; Cllallellge, SLS ; To I>Ic?II npl)llc. tlotl of 10% S1S

()J b.........~~[01: (i) : 0.1 .,1 of emulsified acljuvant
, (2) @ : 0,1 ml of test substance

:@ a! (3 : 0.1 ml of the test agent emulsified in the adjuvant
.. . . . . . . . . .

Flgurs1. Praradureof guineapigmaximizationtad

Absolute Ja.smi” Oil

Distillation

J Molecular Distillation
Distillation 11—

~ , Allergenic Fraction CA
Gel Permeation

~~ : Non-alleqeni. FI.CL1O.

Chromatography

,, E F

Flgurs 3. Procadura to isolate and Identify allergens
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Table V1l.Hype-Allergenic Jaamin 011:Example 1Table V. Allergenicity of Fractions E end F

challenge ,.”..., !..,,.. TTeaked c..,.., ,.”,..,
%., 1, ([ 1. Amt.”.) - 3.9- ~,lw.n,=,t,

Fraction E 0.2 10/10
(2,2) 0/10 ,,,

,!..,,,.” F 0.2 ,0,10
[2.6) 0[10 ‘e=

Table V1.Contect Altergenicity of Conlferyl Benzoete
end Conlferyl Acetate

Ch.,,e”e,,., s...,,,.,, ,.”,,.,
Chalk”g, CO”.=”,,.,,.. A“,,&al ,“,..,
smm, 1 in ,..,.”, em.. - ~,,.m=”i~,,Y

C.., h.?,
,..1.,,. 5/5 2.8 0/5 a ,,.

C..,,,,,, ) 5/5 2.8 0/5 o Ye
. ...,,,

&action. The effluent obtained with such non-
polar solvent as n-pentane or n-hexane did not
exhibit aflergenicity.

Thirty-two percent distillate of distillation I,
15% distillate of distillation II rmd 18% adsorbent
cohrnm effluent fmm MDI-R were combined and
used as major components to formulate hypoal-
lergenic jasmin oil. The yield was 85?4 in this
case.

Hypoaflergenic jasmin oil obtained in this way
turned nut to be infkxior to natural jasmin oil with
respect to the harmony and the duration of the
note. In the use of such compounds as p+urne
fixatives, a small amount of synthetic nr natural

D1-1

D1l-1

Adsorbent tpeated Portion (Effluenoe)

Methyl dlhyflro Jasmo”ate

cis-Jasnmne

alPha-liexyl clnnamic aldehyde

Df is.abut~l adiPate

Pi-oPylene ~lycol dibenmate

Trimethylol ProPane triisostearate

Glumm P20

Jasmin base S

I

32.0

15.0

18.0

3.0

1.0

1.0

5.0

S.5

8.o

8.2

>

100.0

oils is necessary to make hypoaflergenic jasmin
oil have an excellent ndor.

Table VII is an example of the formula for
hypoallergenic jasmin oil, composed nf bypoaf-
lergenic jasmin portions, fmatives and so on. The
hy~allergenic jasmin oil presented here gives
an excellent odor, similar to that of natnrd jasmin
oil.

Alhgenlcity of Hypoellergenlc Jaernin Oil

The allergenicity nf hypoaflergenic jasmin oil
formulated this way was very low compamd with
that of absolute jasmin oil when evafuated with
gninea pig maximization test (Table VIII).

SI .3-

78.0-

74.8- ?
x

2
71.5-

3

,J

64.94
3s00 3433 3067 2700 2333 1967 1600 1233 867 f

Wavenumbers

RES=8 DP

Figure 4. !T-IR spactrum ot E
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Table Vlll. Allergenicity of Hypo-Allergenic
Jeemln Oil in Gulnee Pigs

m.llerge test
Concent,ati.n

S!!?&? ($) W

Absolute jasmin oil 10 70/70, 3.2

Wm-.11-3e.lc mtin 10 3/10, 0.3
oi 1: Example 1

The biggest problem was whether the animal
test results can b directly extrapolated to the risk
in humans. The hypoallergenic jasmin oil tested

fi Whea pigs wss evaluated in humans by Dr.
Kligman and Mr. Kita of the University of
Pennsylvania. The procedure of so-called human
maximization testsE is shown in figure 9.

Sodium lauryl sulfate in petrolatum was

applied to ei*er tie back or upper arm of the
subject. The application of SLS was perfbrrned

Teble IX. Conteet Allergenicity of Jesmin Oiis

w,,., : Euma”MRximimti.. Test

Induct 10” cmcmtre,t,m : 1W
vehicle: ,e,mhhm

48 KOUmMt.. CMIIW.W A,,limtion

sam,e,co..e”,,at,.”{’) ,0 5 3 , 0,5

ibsolute 6,23 u,23 ,,,3 1,,3 ,,23

Jam,. .,, (26.1$) (17.’4S) (8.7%) (4.31 (U.3S)

EYm;ls 1/15 ,,15 0,,5 0,15 ,,15
(6.7$)

three times during the procedure to enhance the
penetration of the test samples. Ten percent of
hypoallergenic jasmin oil in petrolatum was
applied on the same site as the SLS treatment
five times during three weeks as an induction
pmcedum. Each induction consisted of a 48-hour
occlusive patch test.

On the tenth day following the fmel induction

,11 (1 I

HOo 0/\~H=cH.cHfo.j7T(Q,,,, ,,,<d)<b) —
—(f)

OCHS
(h) (g) (a)

,0 )

(f)

(9)

(b)
(h)

u \
109$37654 3210

ppm

Figure 5. ‘H-NMR spectrum of E

6d! ‘e !IW w,, o ~t, 191

HOm / \’hbH. CH-CH2-O-l~ (k,

H40’F(C’
(b, m) ’J, i;(g)

(i) !.,

200 180 60 140 120 ICC) 80 60 40 20 0

ppm

Figure 6. 13C-NMR e.pectrum of E
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procedure, challenge samples were applied to
the fmeamr of the subjects. The reaction was
evaluated at 4S and 72 hours following cbaflenge
application.

The xesuks of absolute jasmin oil and hypoal-
lergenic jasmin oil as evahrated by the human

HO

-Q ‘a
CH=CH-CH, -O-C

H,cO
(E)

:

HO

o

CH=CH-CH,-O-C-CH,

H,CO
(F]

Flgum 7. Chemical formulas of conltaryl banzoats (E) and
conlfaryl aceiate (F).

.at.ral ,a, mi” m,

Flgurs 8. Pmcedursto obtainmajorcomponentsof hyped.
Wganic jasmin011.

1

2

3

4

I
I

81
I

0?

T,eatment

sodium Lauryl Sulfate (SLS) -1

l,t Ird”ctio”

2nd Induction

3rd Induction

SLS-2

4th I.d.ctiom

set, Induction

(Rest Period: 10 days)

SLS-3

~ Challenge Application

5

1

‘3 Judqeme. t of Skin Reaction

Figure 9. Maxfmlzstlon tw3t Proaedura.
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maximization test am shown in Table IX. The
incidence of positive reaction to hypoaflergenic
jasmin oil was lower than that of absolute jasmin
oil and the threshold concentmtion of hypoal-
lergenic jaamin oil to elicit a positive reaction
was higher than that of absolute jasmirr oil. Thus
we confined that the jasmin oil we developed is
superb compared with natural jasmin oil with m+
spect to its contact allergenicity.

Conclusion

I have presented one of the examples of safe
fragrance materials in cosmetic products de-
veloped and formulated by Sbiseido. We must
afso turn our attention to problems of safety in
fragrance materials other than aflergenicity; we
must consider dennrd irritation and phototoxicity
as well. Finafly, I have to say that fbrrmdation of
safe fragrance materials cannot be accomplished
by cosmetic companies alone. The cooperation of
perfumers, perfume companies and such organi-
zations as RIFM (Research Institute for Fra-
grance Materiafs) and IFRA (International Fra-
grance Association) is sure to accomplish this
goal.
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