E)SHIMADZU

Excellence in Science

GC-MS GCMS-QP2020 NX
Twin Line MS A|AEIZ 0|23 SIEE L 575 &
LY 20| QUEE HY 24

No. 01-00526-ENK Quantitative Analysis of 57 Fragrance Allergens in Cosmetics Using Twin
Line MS System

A8 &8 ZQIE

& Twin Line MS A[ARIS 0|280] SHEHE L 3 22 27| 8

& S0l Q30| 20| FAHE GCMSE 0|88t Lt HaHHe!
Xt
o

S|
@ Twin Line MS A[ARI2 23 WH|7t ZRSHX| g0t =4

mAE
x| QM= % SHEE X|El(European Cosmetics(EC)
1223/2009)V0]| 2} 2HE0 ABEE T8 F 2432
U 20| FLSHE FHSIH Bt2lstD UCL AR T AOILHX]
o= X|Z(leave-on product)ollA HMZE s2FO| 0.001%
SEHLE, AHE = Ao ME(rinse-off product)of| A HZE
222l 0.01%E X1I5t= 2t E2 HZ0l sl 2t =2 BHE
HA|SHOF Sti= EA|CH A4-20]Ct.
gLt 22 AHXRFHIFEER| /2| (Scientific Committee on
Consumer Safety, SCCS)2| #A| Ci4t SketE 20t @Ko wat
A CHe 2tet=E0] 80F o= SfrhE ofgo|ct. ofof| w2t
SFYE MZAtE EEet 2HE0| o & oH=E0| Zok(0]
UEX| LOLOf SHLF.
2 LAYHME 2H &2 @3 (IFRA, International
Fragrance Association)20flA] ETEl EAMEIEHS HIEfOZ
Twin Line MS A|ARLS 0|85t AT 5|0 20| &R 5732
U LY 2| FYUESE B0 sl Ao0St DA} BHCE ZULHOME H|E L 2Qlg|= SHEHEof| CHa 255 3FsH20] CHat
|X

HACHAME O Z LE|SH T 6) 0|z AH £ IEE
.-6_F°E|'E‘"EJ|-|C-|>-HE|'%§ J_l Hoo Iol'J—M |' |j|:| |-EJ_ |'OE
© - st oheidat Boktde FE O 4ot An, & A 27|
YRS s SE M, GRFAA, 21EH Y2EE0 2 L] SEIS IO Cfst M2 EAMS ME o ZQ8X|T ULt
Qo AL El= ERE TEIf IR0 LE2T U 2V|E LU
Sk B 1.2 x2
SCCS= "SIFEC & ¢Hz27| L2 o oA System
(SCCS/1459/11)¥"S EdliA & j|20| QUSSR =5|= GCMS Model GCMS-QP2020NX
I Autoinjector AOC-30i
O AMLM o= &t 2l o2 7| M MEM IEHOIS =Ab
A2 Hiijxez st EO“:H, U 2| HEY IEHES S0 Column 1 SH-1-17 (30 m x 0.25 mm I.D. 0.25 um)
Al2tstn AHR & & Qo] 49| g I MIAIZ D €F Oven Temp. 80 C (1 min) = 10 ‘C/min = 135 C (2 min) -
" " + 3C/min - 170 °C (1 min) = 10 C/min — 280 C
Mo Y2S E 4 | H20| BF 22 I3 B2l XIS oo ()
S8l &F 227 QUSEE XS YO Z ARESHOF SitCtn Column 2 SH-1 (30 m x 0.25 mm I.D. 0.25 um)
oasloict Oven Temp. 80 C (4 min) » 15 C/min = 105 C (2 min) —
=T A 4 °C/min = 150 C = 10 C/min - 280 C (2 min)
LESH SCCS/1459/1101M CHERC| @& 0.8 ug/ai (RS2 GC condition
" = . Injection Mode Split
740 )\0| =KX= &F eiyyl= [e)=13=FN| CHSE A=
42 0.01%)2] s=MtX|= OJ_ 27| FLSHO| CHot H Injection Volume 1L
L 20t U AESS ZET CHChpo AH|XHOAH =0 Injection Temp. 280 C
5188 4 QUCD YAIMCH sccsel #uoj| met Eulflele iplit_ Rago ;011
N N o arrier Gas e
20224 9¥ EU gf’g% X|&ol tHet EU g'—%l’% NEs Carrier Gas Control Linear velocity (40 cm/s)
IHHOHG/TBT/N/EU/924)45 BEH ALY MS Conditions
o o o ° o . lon Source Temp. 200 C
oo': %31|Ej| ‘IQrHE} Eéloﬂ EHon_I' 'H‘Jg: %E‘Oﬂ‘ﬂ' %?_|‘E|X| ?‘o‘J_I— Interface Temp. 280 C
g2 71X (MoCRA)S0| Emission Current 20 pA

O|=o|lME 20223 12€
=]

2] =
" oy Data Acquisition Mode SIM
KHEHE|O oF U 20| RE=E HAIE 2|23 oIt d

Event Time 0.3 sec

I




BEEE2 573 T ¥H27| RUSE S MtBE(Methyl tert-butyl
ether)2 0.5 - 50 mg/kg =2 3|MsI0] AIZSIACE 1,4-
DibromobenzeneZ®} 4,4'-Dibromobiphenyl& W8 EF2E 2
AR2MM, 2t2F 50 mg/kgR 2 5= & AL, O|X|Q] Al 2=
AIBElE S0 2YUS ARRSIIL, THERIA Fkg =0|2| Ik
80 Y 1 g2 oA HZEE 08510 MIBE 10 mLE
SIS B0 Y Az F 2 iHE AES =s| Qs
ST SMEl A R0l EESE 1 mg/kgS H2I6H0] 2AISHILY.
AOC-30i7} Z%FEl GCMS-QP2020NX 0 Twin Line MS

AAHES ABH E10| BHRZOR BABHAC

fjo

M Twin Line MS A|AE

Twin Line MS A|ARL2 MSO|| SA[0f P1EE FIHe ME CHE
HES MBS0 BME £3FICH T JHe| ZHOo| SA|of MSof|
AZE[0] U0 MSE FTHHA| 211, T HH AL0|E Mty
=)

e
CIE HYEo= BMY 4 UCh 3EE

AN o =] =
TEE ARE MY W= 40| CHE FHel ZHEE AH8dts
20| mapHo|ct of ol Wi 2RE =2 + Y= R
=40| thE ZHS A8 mitHoz RAoUX} o=
It5dol =OILE 2 A EHME 2 =4

ole © el
HAUZ =015

=

a-Pinene, DMBC acetate 3! Benzyl

|0
¥ o
fjo
HT
i*d
A
n
wn
-
N
~
rlo
oM
™
H
ox
ny
u

o)
MU
]
]
fH
0E Hy
O

o o
rlo lo 1
o HI
ox M
=
2 rm
o

¥
o

10

o
k!

rlo mn

0X @
11}
=
H
|u
N
=
S
>
Hu
oM
120
m
T
oY
4
m
3Q
oo

o
ZM4(R22 0.999)2 EHFAUD
salicylate & Sclareol)= Mo ZE3t

tACE. B 352 Zedo

=42 3% 30| LIERRHCE

M
o
o
ojo
oF
=

]
ot
o
n
S
R
o
2
Is
Hu
r
m
¥
Kl

tod
c

Bl
Hr
1%
&
0%
l?_l-

Of

=
innamateof| CH$H AHH

2
275 B
SH-I-1 5
2504
225
=4
2004 = o p-4 o
. s @ =
1759 s |® e
H = | 2
o = .o = i 2
1.50 ~ | “ - = B
- - =8 P
= 5 s Le L=
1259 = b 3 B35
1.004 5| 3
~ - g
3 =
075
5 =3
g
050
025 J
LGN L ‘.,‘J.,u‘,' S Y NENIUL, P S L1V {51 S =
25 50 75 100 125 150 175 25 250 215 00 325
£¢1.000,000)
3004 H_‘I f;
2754
2504
= k3
225] " “a
= o |
200 - A -~
1% @2 = N
1759 i = ﬁgﬁ t]
- o 2 o
1509 ol - =
> e o 3
Gl o ] & o
1259 ~ L = r Ea SN L s -
= = o ] -
1.004 -
e = b4
0759
0504
0259
s L ) Juy, pey |

25 50 75 100 125 150

175 200

225

T T
250 215

T 2.57 3 LY 20| QLEE EFE TIC Chromatogram (50 mg/kg)

T
a5
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SIMions R? %RSD
No. Name
1 2 3 SH-I-17 SH-1 SH-I-17 SH-1
1 a-Pinene 93.1 121.1 136.1 0.99995 0.99998 0.9 3.1
2 B-Pinene 1211 93.1 91.1 0.99997 0.99997 2.2 3.5
3 a-Terpinene 1211 136.1 93.1 0.99995 0.99993 1.3 3.9
4 Limonene 68.0 67.0 94.1 0.99999 0.99998 1.2 3.1
5 Benzaldehyde 106.0 77.0 105.1 0.99996 0.99998 1.1 35
6 Terpinolene 93.1 136.1 1211 0.99999 0.99998 1.3 3.4
7 Linalool 93.1 711 1211 1.00000 0.99990 1.3 3.7
8 Benzyl alcohol 108.1 79.1 107.1 0.99996 0.99972 1.0 4.6
9 Salicyladehyde 122.0 121.0 93.0 0.99957 0.99955 1.0 3.7
10 Menthol 95.1 1231 138.1 0.99999 0.99996 2.4 3.4
11 Camphor 108.1 95.1 152.1 1.00000 0.99995 1.3 3.2
12 a-Terpineol 136.1 1211 59.0 1.00000 0.99995 0.9 3.8
13 Citronellol 82.1 81.1 95.1 0.99990 0.99907 1.8 3.6
14 Linalyl acetate 1211 93.1 80.1 0.99996 0.99993 1.0 3.4
15 Methyl 2-octynoate 123.1 95.1 67.0 0.99992 0.99987 1.6 49
16 Geraniol 69.1 1231 41.0 0.99972 0.99909 1.4 5.0
17 Methyl salicylate 120.0 152.0 65.0 0.99990 0.99983 1.3 4.1
18-a Neral 69 109.1 94.1 0.99997 0.99983 1.5 43
18-b Geranial 69.1 84.1 1371 0.99991 0.99978 1.8 3.1
19 Carvone 108.1 82.1 93.1 0.99998 0.99994 2.1 4.6
20 Hydroxycitronellal 96.1 81.1 95.1 0.99998 0.99992 3.0 7.2
21 trans-Anethole 148.1 1211 1331 0.99999 0.99999 1.3 3.2
22 Dimethylbenzylcarbinyl acetate 1321 1171 91.1 0.99995 0.99998 1.0 3.2
23 p-Caryophyllene 189.2 161.1 1471 0.99999 0.99995 2.5 4.0
24 Cinnamaldehyde 1311 1321 103.1 0.99997 0.99968 1.4 3.6
25 Geranyl acetate 80.1 84.1 136.1 0.99999 0.99958 2.8 4.2
26 §-Damascone 69.0 1231 1921 0.99996 0.99969 1.6 3.6
27 Anise alcoho 138.1 1371 109.1 0.99995 0.99957 1.2 5.0
28-a Ebanol 1 149.1 164.2 83.1 0.99996 0.99971 2.6 5.0
28-b Ebanol 2 149.1 164.2 83.1 0.99998 0.99982 25 5.4
29 Cinnamyl alcohol 92.1 134.1 115.1 0.99972 0.99962 6.4 4.6
30 a-Damascone 1921 1231 1771 0.99999 0.99988 2.1 4.1
31 p-Damascenone 190.1 175.1 105.1 0.99997 0.99985 25 5.3
32 Eugenol 164.1 149.0 1311 0.99997 0.99949 1.6 4.0
33 p-Damascone (E) 1771 192.1 135.1 0.99999 0.99990 1.6 3.8
34 Trimethyl-benzenepropanol 106.1 91.0 105.1 0.99999 0.99975 1.3 4.1
35 a-lsomethylionone 150.1 135.1 107.1 0.99999 0.99981 1.0 3.8
36 Isoeugenol 164.1 149.1 1331 0.99987 0.99965 1.2 3.6
37 Vanillin 151.0 152.0 109.0 0.99930 0.99917 1.0 3.5
38 Butylphenyl methylpropional 204.1 189.1 1471 0.99970 0.99982 1.5 2.9
39 Amyl salicylate 120.0 138.0 208.1 0.99934 0.99944 0.9 4.0
40 Coumarin 146.0 118.0 90.0 0.99994 0.99997 1.2 33
41 Eugenyl acetate 164.1 149.0 206.1 0.99961 0.99975 0.9 3.4
42 B-Tetramethylacetyloctahydronaphthalene 191.1 1211 109.1 0.99982 0.99998 1.3 2.4
43-a a-Santalol 94.1 93.1 1221 0.99911 0.99973 1.6 5.0
43-b B-Santalol 94.1 93.1 1221 0.99980 0.99906 1.7 3.6
44 3-Propylidene phthalide 159.1 1741 104.0 0.99990 0.99980 1.4 29
45 a-Amyl cinnamaldehyde 202.1 201.1 1731 0.99939 0.99925 2.3 3.6
46 trans,trans-Farnesol 109.1 81.1 69.1 0.99621 0.99719 8.1 4.4
47 Isoeugenyl acetate 164.1 149.1 1311 0.99989 0.99981 1.1 3.1
48 HVdE‘;féﬁ;’;‘@éﬂyﬂ:}’fn'gﬁeﬂxe”e 136.1 108.1 1920 | 099972 | 0.99959 22 49
49 a-Amylcinnamy! alcoho 148.1 1331 115.0 0.99957 0.99905 1.8 4.6
50 a-Acetyl cedrene 246.2 161.1 231.2 0.99975 0.99991 0.9 3.6
51 a-Hexylcinnamaldehyde 216.1 1291 1451 0.99952 0.99965 2.0 45
52-a Galaxolide 1 213.2 258.2 2442 0.99976 1.3
52-b Galaxolide 2 213.2 258.2 2442 0.99995 099995 1.0 28
53 Benzyl benzoate 2121 105.0 194.0 0.99995 0.99997 1.6 3.5
54 Hexadecanolactone 83.1 97.1 111.1 0.99992 0.99992 0.4 2.7
55 Benzyl salicylate 228.1 92.0 65.0 0.99899 0.99959 1.1 3.0
56 Benzyl cinnamate 1921 193.1 238.1 0.99933 0.99916 1.1 29
57 Sclareol 109.1 1771 257.2 0.99736 0.99669 1.9 52
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1) Regulation (EC) No 1223/2009 of the European
Parliament and of the Council of 30 November 2009 on

cosmetic products

3) OPINION on fragrance allergens in cosmetic products

https://ec.europa.eu/health/scientific committees/cons
umer safety/docs/sccs o 102.pdfu)

4) Draft Commission Regulation (EU) amending Regulation

https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32009R1223&qid=1713
328042130metic  Products Regulation - EUR-Lex
(europa.eu)

2) Analytical method to quantify 57 suspected allergens
(and isomers) in ready to inject fragrance materials by gas
spectrometry,
international fragrance association analytical working

chromatography and  mass
group, 2016

https://ifrafragrance.org/docs/default
source/guidelines/23754 gd 2017 04

(EC) No 1223/2009 of the European Parliament and of the
Council as regards labelling of fragrance allergens in
cosmetic products.

gttps: docs.wto.org/dol2fe/Pages/FE Search/FE S S00

DP.aspx?language=E&CatalogueldList=287757&Current
Catalogueldindex=0&FullTextHash=586948964&HasEngl
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5) H.R.2617 - Consolidated Appropriations Act, 2023
https://www.congress.gov/bill/117th-congress/house-
bill/2617ress (2021-2022): Consolidated Appropriations
Act, 2023 [ Congress.gov | Library of Congress

(ifrafragrance.org)
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