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Summary. An analytical method for simultaneous determination of 24 legislatively re-
stricted fragrance allergens in various cosmetic products was developed and validated 
using a combination of solid-phase microextraction and gas chromatography with flame 
ionization detector. The divinylbenzene–polydimethylsiloxane (DVB–PDMS) fiber was 
evaluated as the best for extraction of all studied fragrance allergens at 40 °C and 20 min 
extraction time. All calibration curves showed good linearity in the range of 10−1 to 103 
μg mL−1. Good repeatability and inter-day precision was determined for the proposed 
method. Detection limits for individual allergens ranged from 0.007 to 2.7 μg mL−1. The 
validated method was used to analyze real cosmetic samples. The obtained results indi-
cated that not all of the analyzed cosmetic samples were labeled in accordance with 
European Cosmetic Directive.  
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Introduction 
Fragrances have been used since ancient times. Fragrance substances are de-
fined as organic compounds naturally derived from plants or synthesized in 
laboratories with characteristic, usually pleasant odors [1]. Fragrances cover 
wide range of different consumer products. They can be found not only in 
cosmetics, but also in detergents, fabric softeners, and other household 
products where fragrance may be used to mask unpleasant odors from raw 
materials [2−4]. 

Besides pleasant odor, fragrances can trigger several negative reactions. 
It has been proved that some fragrances may have a negative effect on sen-
sitive individuals even at very low concentrations. Fragrance components 
are frequent causes of cosmetic allergies. The danger of irritation or allergic 
reaction is increased when a surface of skin is broken down by, e.g., shaving 
or peeling and subsequently when cosmetic product is applied on eroded 
skin. Fragrances are not only responsible for contact allergies but also for 
various systemic effects (bioaccumulation in human adipose tissue), respira-
tory effects (asthma or migraine headaches), neurological effects (neurotox-
icity), or carcinogenicity [5−7]. 
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Due to increasing frequency of allergic contact dermatitis associated 
with the use of perfumed products, the Scientific Committee on Cosmetic 
Products and Non-Food Products (SCCNFP) has selected 26 compounds as 
likely causing contact allergies. According to European Cosmetic Directive, 
these suspected allergens have to be labeled on cosmetic and detergent 
products packaging when the concentrations of these allergens exceed cer-
tain values. Labeling is required if such a component is present at ≥ 10 ppm 
in leave-on cosmetic products or ≥ 100 ppm in rinse-off cosmetic products, 
irrespective of their function or sources [8, 9]. This mandatory labeling on 
cosmetics products helps the dermatologists to diagnose fragrance allergy 
and the patients to avoid the fragrance ingredients [10]. 

The matter of fragrance allergens is currently very topical theme, and 
various scientists are concerned with determination of fragrance allergens 
in different products using the diverse analytical methods. Gas chromatog-
raphy coupled with mass spectrometry (GC–MS) is the most widely used 
technique, because 24 from 26 allergens are volatile compounds [11−13]. Be-
sides the GC–MS technique, high-performance liquid chromatography cou-
pled with mass spectrometry (HPLC–MS) or diode array detector (DAD) 
was used by several authors [14, 15]. The isolation from the matrix is an im-
portant step in the assessment of these substances. Methods that can be 
used for isolation include pressurized liquid extraction (PLE) [16], size ex-
clusion chromatography (SEC) [17], or ultrasound-assisted emulsification 
microextraction (USAEME) [18]. The main drawbacks of these methods and 
techniques are their high acquisition and operating costs.  

The aim of this study was to optimize and validate an analytical 
method for simultaneous determination of fragrance allergens present in 
cosmetic products using solid-phase microextraction method (SPME) and 
gas chromatography coupled with flame ionization detector (GC–FID). The 
SPME method became very popular in recent years because it is simple, 
low-cost, solvent-free, and sensitive [19]. In comparison with GC–MS, GC–
FID is widely available in many laboratories and it is used for routine 
analysis of organic compounds [20−22]. Only a little work has been done be-
fore in the field of simultaneous determination of all fragrance allergens us-
ing SPME–GC–FID, and this method is often used only as complementary 
technique [23, 24]. Moreover, most of the authors are focused only on de-
termination of several selected allergens or on determination of fragrance 
profiles comprising the tens of the various fragrance compounds including 
few fragrance allergens. Thus, the new validated technique can be very use-
ful for many laboratories. 

 
 

Unauthenticated | Downloaded 05/19/23 02:06 PM UTC



Validation of SPME–GC–FID Method 

 

511 

Experimental 
Chemicals and Reagents 

The following chemicals were used as standards: 2-(phenylmethylene)-
heptanal, 97% (amyl cinnamaldehyde); benzene methanol, 99% (benzyl al-
cohol); 3-phenyl-2-propen-1-ol, 98% (cinnamyl alcohol); 3,7-dimethylocta-
2,6-dienal, 95% (citral, cis/trans); 2-methoxy-4-prop-2-enyl phenol, 99% 
(eugenol); 7-hydroxy-3,7-dimethyloctanal, ≥ 95% (hydroxycitronellal); 2-
methoxy-4-(1-propenyl) phenol, 98% (isoeugenol, cis/trans); 2-(phenyl-
methylene)-1-heptanol, ≥ 85% (amyl cinnamyl alcohol); 2-hydroxy-phenyl-
methyl ester benzoic acid, 99% (benzyl salicylate); 3-phenyl-2-propenal, 
≥ 93% (cinnamaldehyde); 2H-1-benzopyran-2-one, 98% (coumarin); 3,7-
dimethyl-2,6-octadien-1-ol, 97% (geraniol); 4-(4-hydroxy-4-methylpentyl)-
cyclohex-3-ene-1-carbaldehyde, 97% (lyral); 4-methoxybenzyl alcohol, 98% 
(anis alcohol); 3-phenyl-phenylmethyl ester-2-propenoic acid, 99% (benzyl 
cinnamate); 3,7,11-Trimethyl-2,6,10-dodecatrien-1-ol, 95% (farnesol); 2-(4-
tert-butylphenyl)-2-methylpropanal, 95% (lilial); 3,7-dimethyl-1,6-octadien-
3-ol, 97% (linalool); phenylmethyl benzoate, 99% (benzyl benzoate); 3,7-
dimethyl-1,6-octadien-3-ol, 96% (citronellol); 2-(phenylmethylene) octanal, 
95% (hexylcinnamaldehyde); 1-methyl-4-prop-1-en-2-yl-cyclohexene, 97% 
((R)-(+)-limonene); methyl ester 2-octynoic acid, 99% (methyl 2-octynoate); 
3-methyl-4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-3-buten-2-one, ≥ 85% (iono-
ne); these were purchased from Sigma-Aldrich (Germany). All the chemi-
cals were of chemically pure grade. 

Standard Solutions 

Individual stock solutions of each fragrance compound, mixtures of stan-
dards, and the further dilutions were prepared in methanol (Sigma-Aldrich, 
Germany). The working solutions were prepared daily as individual stan-
dard solutions or in the mixture. Each allergen standard solution was  
diluted by methanol in suitable ratio. Total volume of standard solution was 
1 mL.  

SPME–GC–FID Conditions 

The various SPME fibers were used in this study: polydimethylsiloxane–
divinylbenzene, 65 μm (PDMS–DVB); divinylbenzene–carboxen–polydi-
methylsiloxane, 50/30 μm (DVB–CAR–PDMS); carboxen–polydimet-
hylsiloxane, 85 μm (CAR–PDMS); polyacrylate, 85 μm (PA); polydimethylsi-
loxane, 100 μm (PDMS) (Supelco, Bellefonte, USA). All fibers were condi-
tioned according to the manufacturer's instruction prior to their use. 
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Fragrance extraction was performed in the headspace above 1 mL of 
the sample introduced in 4 mL vials. The vial was heated at a specified 
temperature using a water bath. After equilibrium, the fragrance com-
pounds were adsorbed onto an SPME fiber that was introduced into head-
space vial through septum and persisted for a specified time. After a suit-
able extraction time, the fiber was withdrawn into the needle, removed 
from the septum, and then inserted directly into the injection port of the GC 
system for thermal desorption. 

All analyses were carried out using a Trace GC chromatograph (Ther-
moQuest Italia S. p. A.) coupled to flame ionization detector. Analytes were 
separated on DB-WAX capillary column (30 m × 0.32 mm I.D.; film thick-
ness, 0.5 μm) and identified by comparing their retention times with those 
of standards analyzed under the same conditions. Nitrogen (purity, 
99.999%) was employed as the carrier gas at a constant column flow of  
0.9 mL min−1. The oven temperature was programmed from 40 °C (held for 
1 min) to 220 °C at 5 °C min−1 (held for 28 min). Total analysis time was  
65 min. The splitless mode (maintained for 5 min) was used for injection, 
and injector temperature was kept at 250 °C. The retention times for target 
compounds as well as their main properties are shown in Table I. Chroma-
tograms of the standard mixtures are presented on Fig. 1a−1c. 

 
Fig. 1a. GC–FID chromatogram of a standard mixture of the fragrance allergens in 

methanol showing 1–12 peak (see number code equivalence in Table I) 
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Fig. 1b. GC–FID chromatogram of standard mixture of the fragrance allergens in 

methanol showing 13–21 peak (see number code equivalence in Table I) 

 
Fig. 1c. GC–FID chromatogram of standard mixture of the fragrance allergens in 

methanol showing 22–24 peak (see number code equivalence in Table I) 
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Table I. List of 24 fragrance allergen compounds 

Key 
Retention 

time 
(min) 

Fragrance substance CAS 
number 

Molecular 
weight 

Boiling 
point (°C) 

1 14.71 Limonene 5989-27-5 136 176 
2 20.91 α-Amylcinnamyl alcohol 101-85-9 204 > 200 
3 23.50 Linalool 78-70-6 154 198 
4 26.14 Methyl 2-octynoate 111-12-6 154 219 
  Citral isomers    

5a 27.05 Citral 1 5392-40-5 152 229 
5b 28.16 Citral 2    
6 28.59 Citronellol 106-22-9 156 225 
7 30.45 Geraniol 106-24-1 154 229 
8 30.83 α-Isomethyl ionone 127-51-5 206 266 
9 31.27 Benzyl alcohol 100-51-6 108 205 
10 32.48 7-Hydroxycitronellal 107-75-5 172 240 
11 34.69 Lilial 80-54-6 204 279 
12 34.78 Cinnamaldehyde 104-55-2 132 252 
13 36.92 Eugenol 97-53-0 164 256 
  Isoeugenol isomers    

14a 38.70 Isoeugenol 1 97-54-1 164 267 
14b 40.87 Isoeugenol 2    
15 38.82 α-Amylcinnamaldehyde 122-40-7 202 289 
16 39.24 Anisalcohol 105-13-5 138 259 
17 39.37 Cinnamyl alcohol 104-54-1 134 250 
  Farnesol isomers    

18a 39.69 Farnesol 1 4602-84-0 222 283 
18b 39.95 Farnesol 2    
18c 40.65 Farnesol 3    
19 40.86 α-Hexylcinnamaldehyde 101-86-0 216 174 
  Lyral isomers    

20a 44.32 Lyral 1 31906-04-4 210 319 
20b 44.80 Lyral 2    
21 44.59 Coumarin 91-64-5 146 301 
22 51.17 Benzyl benzoate 120-51-4 212 324 
23 60.22 Benzyl salicylate 118-58-1 228 320 
24 63.52 Benzyl cinnamate 103-41-3 238 371 
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Validation Parameters 

The calibration plots were constructed using standard solutions containing 
different concentration of analytes. Peak area of each analyte was plotted 
against the corresponding analyte concentration. The linearity was tested in 
the concentration range 10−1–103 μg mL−1. The calibration curves were 
evaluated by correlation coefficients. 

Repeatability and intermediate precision were expressed as relative 
standard deviation of standard solution analysis. The repeatability was de-
termined from five independent analyses of standard solution carried out 
during 1 day. Intermediate precision was determined by single analysis of 
standard solution during 10 different days. The concentration of each fra-
grance allergen in standard solution was near the middle of linearity range. 
For the recovery test, real sample of face lotion was spiked by each fra-
grance standard. Recoveries were calculated as the ratio of the measured 
concentration, after subtracting the initial concentration in the non-spiked 
sample, to the spiked concentration. 

Limits of detection (LOD) and limits of quantification (LOQ) were cal-
culated as the analyte concentration that generates a signal which is 3 times 
(LOD) and 10 times (LOQ) higher than the noise generated from the analy-
sis of unexposed fiber. 

Samples 

Ten various representative commercially available cosmetics (baby oil, lip 
balm, olive cream, deodorant stick for men, antiperspirant for women, face 
mask, face lotion, shampoo, and toothpastes) were employed in this study 
to examine the applicability of the proposed method. All the samples were 
purchased on the local market and stored at 5 °C until analysis. The real 
samples were processed the same way as the standards; every sample was 
analyzed in triplicate under the optimized conditions. 

Statistical Analysis 

The statistical analysis was performed using Microsoft Office Excel 2003 
and statistical software Statgraphics Centurion XVI (Statpoint Technologies, 
Inc., USA). 
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Results and Discussion 

Selection of SPME Fiber 

In the frame of the optimization process, initially, five types of fibers were 
tested for the preconcentration of fragrance compounds. The extraction 
temperature during the test was 40 °C, and equilibrium and extraction 
times, 15 min. The test solution contained all 28 fragrances dissolved in 
methanol. After analysis, total peak area of all fragrances was calculated 
from the chromatograms. The obtained results are shown in Fig. 2. As can 
be seen, the highest yields were observed by CAR–PDMS fiber; however, 
DVB–CAR–PDMS and DVB–PDMS fibers can be also used for the fra-
grances extraction. The obtained chromatograms showed that DVB–PDMS 
fiber has a higher affinity for amylcinnamal, farnesol, hexylcinnamal, cou-
marin, benzyl benzoate, benzyl salicylate, and benzyl cinnamate in com-
parison to other compounds, while CAR–PDMS fiber for highly volatile 
compounds specifically for limonene, linalool, citral, methyl 2-octynoate, 
citronellol, geraniol, benzyl alcohol, hydroxycitronellal, eugenol, ionone, 
and cinnamaldehyde. The lowest yields were observed with PDMS and PA 
fibers and so these fibers were found to be unsatisfactory for our purposes. 
Even though that CAR–PDMS fiber achieved the best results in terms of to-
tal peak area, DVB–PDMS fiber was selected as the most suitable and uni-
versal fiber for simultaneous determination of all aimed fragrance allergens. 
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Fig. 2. Influence of the fiber coating on the absorption of the regulated fragrance 
allergens 
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Robustness of the Method 

The optimization of the headspace (HS)-SPME conditions was performed 
by the use of a statistically designed experiment by means of the statistical 
software Statgraphics Centurion XVI. 

The selected design allows studying the results using various statistical 
tests and graphic tools to determine which factors and interactions have a 
statistically significant effect. 

The selected factors theoretically influencing final result were equilib-
rium time (A), extraction time (B), extraction temperature (C), and desorp-
tion time (D). All these factors were included in screening design appropri-
ate for four factors by means of a 2n − 1 (n = 4) half fraction process, involv-
ing 10 runs in randomized order inclusive two central points. 

The factors that were changed during the course of the experiment and 
their levels considered are listed in Table II. The response evaluated for all 
experiments was the total sum of peak areas, obtained in the GC analysis.  

 
Table II. Factors and levels in the screening experimental design 

Factor Key Low level (−) High level (+) 

Equilibrium time A 10 25 
Extraction time B 5 25 
Extraction temperature C 25 40 
Desorption time D 3 10 

 

 
Fig. 3. Pareto chart of standardized effects of 24−1 half fraction process for total 

chromatographic peak 
 
 

Standardized Pareto chart for the main factors and two-factor interac-
tions is presented in Fig. 3 displaying the effects in decreasing order of sig-
nificance. The vertical line in the graph shows the statistically significant 
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level. As can be seen in the figure, only the extraction time and the extrac-
tion temperature effects were significant at 95% confidence level, and there-
fore, they were further optimized. However, the effects of equilibrium time 
and desorption time were not statistically significant bound at the 95% con-
fidence level; the effect of this insignificant parameters was examined ex-
perimentally on the basis of one variable at a time. The final values of equi-
librium time and desorption time were set to 15 min and 10 min, respec-
tively. These times correspond to the maximum measured response of stud-
ied compounds (data not shown). 

Optimization of Extraction Time 

The application of six extraction times (5, 10, 15, 20, 30, and 40 min) was 
tested to find the optimum for extraction and preconcentration of aimed 
fragrances by DVB–PDMS fiber. As illustrated in Fig. 4, the best value of ex-
traction time was 20 min. At this time, all active sites on the fiber were satu-
rated, and consequently, the highest peak area of all analytes was obtained. 
Application of longer extraction time led to gradual desorption of analytes 
until the active sites on the fiber surface were not saturated again. 
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Fig. 4. The peak area of studied compounds collected on the SPME fiber at different 

extraction time 

Optimization of Extraction Temperature 

The influence of six different temperatures (23, 30, 35, 40, 45, and 50 °C) on 
the extraction yields of studied analytes was investigated. As shown in Fig. 
5, slightly larger extraction yields were achieved at 30 °C; however, at 40 °C, 
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satisfactory results were obtained too. This temperature (40 °C) is closer to 
the human body temperature, which plays an important role in cosme-
tology.  
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Fig. 5. The peak area of studied compounds collected on the SPME fiber at different 

extraction temperature 
 

Validation of Method 
The validation parameters of the methods are summarized in Table III. 

All calibration curves were linear in the tested concentration range. The 
R2 values were above 0.999 for all compounds. The repeatability and inter-
day precision of proposed method were very good. In general, the relative 
standard deviations of measured concentrations during these tests were 
about 5% (Table III). The limits of detection and quantification were deter-
mined in the range of the units of µg mL−1 (Table III). Because of the lack of 
reference material, the recovery test has been performed to verify the accu-
racy of proposed method. The results were satisfactory, and the recovery 
values were in general over 80%. 

During the study of possible carry over effect of all fragrance allergens, 
it was observed that some compounds are not completely desorbed after the 
end of analytical run. This effect was eliminated by insertion of fiber after 
each analytical run to the injector for 10 min and by running the fast mode 
analysis.  
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Table III. Validation parameters of the method 

Fragrance compound 
Linearity 

range 
(μg mL−1) 

LOD 
(μg mL−1)

LOQ 
(μg mL−1)

Repeatability 
(RSD %) 

Inter-day 
precision  
(RSD %) 

α-Amylcinnamaldehyde 2.4–970 0.7 2.4 0.5 7.2 
Amylcinnamyl alcohol 3–1000 0.8 2.5 1.4 6.3 
Anisalcohol 4.18–1113 1.25 4.17 2.8 5.3 
Benzyl alcohol 0.05–104 0.015 0.05 3.5 6.6 
Benzyl benzoate 1.12–560 0.3 1.09 5.3 7.6 
Benzyl cinnamate 4.9–949 1.5 4.9 5.8 7.1 
Benzyl salicylate 1.18–590 0.4 1.16 1.1 4.3 
Cinnamaldehyde 0.12–1153 0.04 0.13 1.2 4.1 
Cinnamyl alcohol 5–1000 1.4 4.1 2.6 6.4 
Citral 1 8.9–1340 2.7 8.9 1.7 6.1 
Citral 2 8.9–1340 2.7 8.8 1.2 6.7 
Citronellol 8.6–1659 2.6 8.5 1.5 6.5 
Coumarin 1–1000 0.28 0.95 5.8 7.4 
Eugenol 6.6–1166 1.9 6.4 2.1 6.6 
Farnesol 1 8.9–1331 2.6 8.7 1.8 5.7 
Farnesol 2 8.9–1331 2.6 8.6 1.3 5.1 
Farnesol 3 8.9–1331 2.6 8.7 2.6 4.3 
Geraniol 2.22–1334 0.7 2.2 2.1 6.9 
Hexylcinnamaldehyde 2.14–1048 0.6 2.09 1.7 6.1 
Hydroxycitronellal 2.5–1104 0.7 2.18 1.4 5.3 
Isoeugenol 1 6.8–1080 2 6.7 0.9 3.9 
Isoeugenol 2 6.8–1080 2 6.7 1.3 4.5 
Isomethyl ionone 5.8 –1116 1.7 5.8 2.6 4.7 
Lilial 0.23–930 0.06 0.21 1.4 4.4 
Limonene 4.2–1680 1.26 4.2 0.9 5.7 
Linalool 8.5–1275 2.5 8.4 1.8 5.3 
Lyral 1 1–1000 0.3 0.97 3.4 5.2 
Lyral 2 0.25–1000 0.23 0.96 3.1 5.2 
Methyl 2-octynoate 2.9–1201 0.007 0.023 4.4 4.6 

Application of Validated Method to Real Samples 

Finally, the validated method was applied to the 10 different commercial 
products of cosmetics comprising rinse-off and leave-on products. The con-
tents of particular fragrance ingredients in samples were determined by ex-
ternal standard procedure. The results indicated that several of the cosmetic 
products analyzed were not properly labeled in accordance with European 
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Cosmetic Directive. Several cosmetic products contained more than 10 or 
100 µg mL−1 of fragrance allergens, and these allergens were not listed on 
the packaging. Table IV summarizes all measured samples and fragrance 
compounds found in these samples. As can be seen, only in case of the olive 
cream information about the composition of the product on the packaging 
agreed with results obtained by SPME–GC–FID analysis. In some cases, the 
limit at which it is necessary to indicate the presence of a substance on the 
packaging was only slightly exceeded; however, in baby oil sample, very 
high concentration of citral which was not mentioned on the packaging was 
found. Similarly, high concentrations of isoeugenol in deodorant stick for 
men or citral, isoeugenol, and linalool in toothpaste were found.  
 

Table IV. Concentrations (µg mL−1) of the suspected fragrance allergens in cosmetic 
products 

Leave-on products Rinse-off products 

Fragrance compound Baby 
oil 

Lip 
balm 

Olive 
cream 

Deodorant 
stick for 

men 

Antiperspirant 
for women 

Face 
lotion 

Face 
mask Shampoo Toothpaste 

1 
Toothpaste 

2 

Amylcinnamaldehyde 5 5 143a 4       
Amylcinnamyl alcohol  6  11b 15b    10  
Anisalcohol           
Benzyl alcohol 10 1 19a 36a 40a 18a     
Benzyl benzoate 38a  44b 11a       
Benzyl cinnamate           
Benzyl salicylate   10a 19a 44a 17a     
Cinnamaldehyde   9   6  8 111a 15 
Cinnamyl alcohol 32b  153a 19b       
Citral 1 35b  134a 89a 77a 64b 1195a 991a 156b 82 
Citral 2 765b  1151a 106a 191a 105b 1047a 151a 346b 61 
Citronellol 107a  706a 215a  107a 23    
Coumarin 12a  5  8a 10     
Eugenol 52b  3 25a  52a  82 380a 44 
Farnesol 1           
Farnesol 2           
Farnesol 3           
Geraniol 100a  264a 119a 8 6 1197a 91   
Hexylcinnamaldehyde 4  14a 8a 10a  5 974a   
Hydroxycitronellal 77a  18a 11b   8 48   
Isoeugenol 1    403b     95  
Isoeugenol 2    42b     72  
α-Isomethyl ionone 109a 29b 6 136a 381a 4 36 18 31 17 
Lilial 18a  3 77a  152a     
Limonene 209a 945a 144a 1274a 1132a 209a 160a 164a 921a 770b 
Linalool 475a 70b 715a 1033a 927a 475a 18 1109a 204b 48 
Lyral 1    23a       
Lyral 2    19a       
Methyl 2-octynoate 2 24b 2   8  5   

aAnalytes listed on the cosmetic label.  
bAnalytes exceeding the concentration limits (> 10 or 100 ppm [9]) and not listed on 

the packaging. 
Relative standard deviations were less than 10% in for all samples. 
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Conclusion 

In the present work, a simple and effective method based on HS–SPME 
coupled to GC–FID has been developed and validated for the assessment of 
24 regulated fragrance allergens in cosmetic products. The main advantages 
of this method are low cost and less laborious sample preparation than 
other conventional techniques. Selection of SPME fiber with suitable coating 
has been shown as a crucial factor for the extraction of studied compounds. 
Extraction time and temperature were identified as other factors that may 
significantly affect the extraction. It is necessary to take into consideration 
that the choice of optimal extraction conditions is a compromise because the 
substances differ in their physical and chemical characteristics. After con-
sidering all the results, the following final extraction conditions were se-
lected: equilibrium time, 15 min; extraction time, 20 min; extraction tem-
perature, 40 °C; and desorption time, 15 min. The validated method was 
used for analysis of real cosmetic products. Only 3 of 10 analyzed samples 
were in compliance with the European Cosmetic Directive which estab-
lishes the obligation to indicate the presence of an allergen in the product 
packaging if the concentration of allergen in the product is higher than 10 
ppm (leave-on cosmetic products) or 100 ppm (rinse-off cosmetic products). 
In view of the fact that the fragrance allergies are still increasing worldwide, 
all the fragrance allergens controlled are recommended to be listed namely 
on the product labels instead of inadequate overall terms “perfume” or 
“fragrance” often used in practice.  
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