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Abstract: A gas chromatography—mass spectrometry (GC—MS) method was developed for the simul-
taneous determination of 81 fragrance components in cosmetics. Samples were extracted with ethyl ac-
etate by ultrasonically assisted procedure. The chromatographic separation was performed on a DB-
WAX capillary column (30 mx0. 32 mmx0. 50 pm). Data acquisition was carried out in selected ion
monitoring (SIM) mode, and quantification was achieved using an internal standard method. The 81
fragrance components had a good linear relationship (+>0. 99) in the range of 0. 5-10 mg/L, the lim-
its of detection (LODs) ranged from 1. 0 mg/kg to 3. 0 mg/kg and the limits of quantification (LOQs)
ranged from 3. 3 mg/kg to 10 mg/kg. The average recoveries were in the range of 80. 2%—123% at the
spiked levels of 10, 40, 100 mg/kg, and the relative standard deviations(RSDs) was in the range of
0. 80%-7.5%(n=6). The method was proved to be simple, practical, and accurate, making it suit-
able for the determination of 81 fragrance components in cosmetics.
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TR, fe-HIEEFGRMRHT =M,
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1 RS

1.1 KFI S5+

81 FhE R M T T M S A PHE AR A R . bR T B-FA1TH (88. 8%) . B-KEHH(90. 5%) . a-5%
B W 224 (67. 5%) . SEFERE(91.5%) . JEUERR(91.2%) . fEEEE(70. 0%) 4, HAFRH SRR
F95. 0%,

2RPNARIT: 1, 4-TIRFE(99. 5%)F14, 47 -IRERE (98, 69%) MAF TN A Y BHE A BR 2 A .
1.2 E5E&

TQB8050 HY < AH 4 3 — it i B FH 4% (Shimadzu 23 7] ) ; DB-WAX {435 1 (30 mx0. 32 mmx0. 50 pm,
Agilent A 1] ) 5 XS204TS FIFHI MS205DU FHL T~ K (Mettler 23 7] ) 3 X3R AU L (ThermoFisher 22 ] ) 5
S300H A4/ R P TH VA (Elma 23 w) ) .

1.3 XEWHZE
1.3.1 RAEBRRHE ROVAEERI: 20K 81 P& R /X B & 10 mg R A 0. 1 mg)
Tl — 10 mLF Y, IR OEIRGIERITER B2, Bk 1 000 me/L W iR SRR 50,
Tk h R

RGN 2 AR SFREC L, 4- RZEM4, 47 - JREEIE 10 mgCREHHZE 0. 1 mg) Tl — 10 mL
AEt, DCROEREWFE A2 20E, BHZ 1 000 me/L A PRI .

PR TARRWL: 0 IS BGE B IR SRS ST 10 nLA R, HCMCmMWmBREEZE, 5
F] 100 mg/LIBSAMER R o 20 [ ETR RS BUE SR S AR, 0. 1 mLBTEIKEEA 1 000 mg/L YN
W R — 28, HCROEMRE, BB E40.20, 0.50, 1.0, 2.0, 5.0, 10 mg/L{#
TRAPRIE TR
1.3.2 HERBIAIE  FRELO.5 gk ORI 0. 1 mg) T 10 mL BLZEH A4, ERIFZELO0. 1 mL ik
FE 71 000 mg/LIPIBREETR, N8 mLLTRLER, WHENRY 2 min, MHAFESIRBUERIFEHRE), ViR
R EECLS min, HOTROHEEMBERZIE, %5, WERLL10 000 v/min &0 15 min, EIEWMNA2 ¢
ToKGRBREANIE K, 2820. 45 wm PEREE U8, URUAE Ao D V28 T £ (Aot StV T v R 0 S B v B 14 7 P
i
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1.3.3 {UBEEHF SAHEEFRMF: DB-WAX BAECIEFE (30 mx0.32 mm, 0.50 pm); FEFEHIGRE
250 'C; ArimdidE; HAAEAAR(99.999%) 5 FFEAEFS 1.0 pL, FEHA 2. 0 mL/min, FERFE
. EAATEEE 40 CLEFF 2 min, PLS C/min FHEZE 240 °C, f#4% 18 min,

Bt st mrSEHHE(EDE; B TREE 70 eV & IR 230 °C; BHi&RiIRE 250 °'C; R
REACR R T U (SIM) 5 HERIREIR 2 min, B AP0 (- 5E I Ta) B B0 REESHENSEL | R, ali#s
AT EATHE A )

1 81PN 2 B N BRI T AH AR B T i 25

Table 1  Chemical information and mass spectrometry parameters of 81 fragrance components and 2 internal standards

No. Compound New analyte CAS R,etenn?n SIM ions(m/z)
time/min
1 Ethyl acrylate (PN 2 .8 ) # 140-88-5 4.6l 55", 99, 73
2 Pinene alpha (JE /) 80-56-8 4.98 93", 91, 92
3 Methyl trans-2-butenoate ( JZ 3-2- T 4712 FF 2L ) # 623-43-8 7.01 69", 85, 100
4 Pinene beta(B-JR/) 127-91-3 7.22 93", 79, 91
5 5-Methyl-2, 3-hexanedione(5-H13-2, 3-C0 i) # 13706-86-0 8. 41 57", 85, 128
6 Terpinene alpha(a-FATHA) 99-86-5 8.98 1217, 93, 136
7 Limonene (%) 5989-27-5 9.51 93", 121, 136
8 Terpinolene (il i i) 586-62-9 11.85 93", 121, 136
9 Trans-2-heptenal (JZ 3-2- B ) # 18829-55-5 13.06 55", 83, 70
10 Allyl isothiocyanate (Ji PN JE ST Tl # 57-06-7 14.21 99", 72, 100
11 Camphor (15§ ) 76-22-2 18. 11 95", 81, 108
12 Benzaldehyde (& HH i) 100-52-7 18. 45 106", 105, 77
13 Linalool (55 f# B%) 78-70-6 18. 89 71°, 93, 121
14 Linalyl acetate ( Z./ 751205 ) 115-95-7 19. 11 93", 80, 121
15 Caryophyllene beta(8-£1 77/ ) 87-44-5 20. 02 93", 91, 133
16 Menthol ( i fif i ) 89-78-1 21. 11 71", 82, 138
17 Methyl 2-octynoate ( 2-2H iR F /i ) 111-12-6 21.43 95", 123, 111
18-1 Citral-1 CFPREE S A8 44 1) 5392-40-5 22.15 69", 94, 109
19 Salicylaldehyde (/K A7) 90-02-8 22.21 1227, 121, 65
20 Terpineol (iffj fit izt ) 8000-41-7 22. 49 597, 93, 121
21 Dimethyl citraconate ( — F JLFY HE R 1R ) # 617-54-9 22.57 127, 59, 99
ISTD1 1, 4-Dibromobenzene(1, 4-—JR7) 106-37-6 23.24 236", 155, 234
18-2 Citral-2 (PP IEE A 14 2) 5392-40-5 23.32 69", 137, 84
22 Carvone (75 /1 ) 99-49-0 23.37 82", 54, 108
23 Geranyl acetate ( Z R M TR) 105-87-3 23.82 68", 93, 67
24 Diethyl maleate ( Z iR —. 2. 1i) # 141-05-9 24. 03 99", 127, 100
25 Damascone delta (8- B ) 57378-68-4 24. 04 69", 123, 192
26 Citronellol (775 i) 106-22-9 24.04 69, 95, 123
27 Dimethylbenzylcarbinyl acetate ( £ —H B ZL R ) 151-05-3 24.22 132°, 91, 59
28 Methyl salicylate (/K Az F i) 119-36-8 24. 41 1207, 92, 152
29 Damascone alpha (-8 KR ) 43052-87-5 24. 62 69", 81, 123
30 Damascone beta (8- K i ) 23726-91-2 25. 16 177", 123, 81
31 Damascenone beta( 2 I J i ) 23696-85-7 25.29 69", 121, 120
32 Anethole ( [ 7 i ) 104-46-1 25.49 148", 147, 117
33 Geraniol (75 M) 106-24-1 25.81 69", 93, 81
34 alpha-Tsomethyl ionone (-5 545 % 22 ifi ) 127-51-5 25. 86 135°, 150, 107
35-1 Ebanol-1 (JABEE S 44 1) 67801-20-1 26.52 1217, 107, 93
36 Benzyl alcohol (7 FH i) 100-51-6 26. 59 79", 108, 107
37 Benzyl cyanide ("R HEH ) # 140-29-4 27.24 117", 90, 116
35-2 Ebanol-2 (JEAELSH414 2) 67801-20-1 27.72 121°, 107, 93
38 Hydroxycitronellal (£ 7 S5 ) 107-75-5 27. 86 59°, 71, 96
39-1 Amyl salicylate-1 (KA g A4 1) 2050-08-0 29. 81 120°, 138, 121
40 Butylphenyl methylpropional ( T &3 T L DI ) 80-54-6 29.93 189°, 147, 204
41 Cinnamal ( RIHERE) 104-55-2 29.94 131°, 132, 103
42-1 Tetramethylacetyloctahydronaphthalene-1(Jg BB F4 {4 1) 54464-57-2 30. 17 191°, 109, 121
42-2 Tetramethylacetyloctahydronaphthalene-2 (J¢ BB #4174 2) 54464-57-2 30. 54 1917, 109, 121
39-2 Amyl salicylate-2 (KA R IR S F 14 2) 2050-08-0 31.09 120, 138, 121
43 4-Phenylbut-3-en-2-one (4-45& T -3-45-2- ) # 122-57-6 31.41 131°, 145, 146
42-3 Tetramethylacetyloctahydronaphthalene-3 (g HE B S #4 {4 3) 54464-57-2 31.51 135°, 191, 121

44 Trimethyl-benzenepropanol ( — FH B2 P i) 103694-68-4 31.59 106", 105, 91
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(831)
Retention .
No. Compound New analyte CAS . . SIM ions(m/z)
time/min
45 Eugenol (T 7 H;) 97-53-0 32.36 164", 131, 103
46 Patchouli alcohol ( 5 FkZ= ) # 5986-55-0 32.61 138°, 83, 98
47 Acetyl cedrene alpha(q:lgﬂ:ﬂ/ﬁ@[ﬂ) 32388-55-9 33.43 1617, 119, 147
48 Amyl cinnamal (I35 RFERE ) 122-40-7 33.93 129", 117, 145
49 Eugenyl acetate (T &1} £ 218 ) 93-28-7 33.97 164", 149, 131
50 Cyclopentadecanone (¥ L&t ) # 502-72-7 34.21 71, 125, 111
51 Anise alcohol (] 7 5 ) 105-13-5 34.41 138°, 109, 121
52 Cinnamyl alcohol ( RIFEE) 104-54-1 34. 49 92", 134, 115
53 4-tert-Butylphenol (4-F T ZA ) # 98-54-4 34.59 135%, 107, 150
54-1 Galaxolide-1 (75 H SE 21 1 1 Mk S48 14 1) 1222-05-5 34.95 243", 213, 258
54-2 Galaxolide-2( 75 F FE BT 5 - Nk i S A 1A 2) 1222-05-5 35.08 243", 213, 258
55-1 Farnesol-1 (& & WIS A4 14 1) 4602-84-0 35.09 69", 81, 93
56-1 Santalo-1 (FEFEEF M4 1) 11031-45-1 35.51 93", 94, 122
55-2 Farnesol-2( 4 A KBEF A4 14 2) 4602-84-0 35.56 69, 81, 93
57 Isoeugenol (5 T 7 Ep) 97-54-1 35.63 164", 131, 137
58 Hexyl cinnamal ( 3% PIREES) 101-86-0 35.71 129", 216, 117
59 Hexadecanolactone (175 PN ig ) 109-29-5 35.82 83", 97, 111
60 p-Hydroxyanisole (i #2357 ik ) # 150-76-5 36.55 109°, 124, 81
61 Acetyl hexamethyl tetralin ( ZE3E7S FBEPU A fL25) # 21145-77-7 36. 65 187°, 159, 201
62 Ambrettolide (#5 %% PYFE) # 7779-50-2 36.71 67", 96, 95
63 Isoeugenyl acetate (5 T 771 £ R iR ) 93-29-8 36. 88 1647, 131, 149
56-2 Santalol-2 (1 B 54414 2) 11031-45-1 36.93 94", 93, 122
64-1 3-Propylidene phthalide-1(3-1E 3L Ei KBRS R4 1) 17369-59-4 36.99 159, 104, 174
65 4-Ethoxyphenol (4-Z, S 32K B ) # 622-62-8 37.02 1107, 138, 109
66 Coumarin(FF %) 91-64-5 37. 46 1467, 118, 90
67 Hydroxyisohexyl-3-cyclohexene carbox aldehyde (Hr4% 8 ) 31906-04-4 37.75 136", 107, 192
64-2 3-Propylidene phthalide-2(3-1E R SEE KBRS H 14 2) 17369-59-4 38.71 159, 174, 104
68 Amylcinnamyl alcohol (335 P H: ) 101-85-9 38.85 133°, 148, 115
69 Musk xylene (B3 —H %) # 81-15-2 38.93 282", 57, 128
70 Vanillin(FF 2 %) 121-33-5 39.29 1517, 152, 81
71 4-tert-Butyl-3-methoxy-2, 6-dinitrotoluene (% 7B ) # 83-66-9 39.38 2537, 91, 268
72 6-Methyl coumarin (6-F JE7 1525 # 92-48-8 39.51 160°, 132, 131
73 Diphenylamine (%) # 122-39-4 39.96 169", 167, 141
74 Benzyl benzoate (% iz 1l ) 120-51-4 40. 31 105°, 212, 194
75 Ethylene brassylate (I P4 5£% £, AR ) # 105-95-3 42.49 98", 55, 86
76 Benzyl salicylate (K712 F Tig) 118-58-1 42.79 91", 228, 92
77 Musk ketone ([ 5§75 ) # 81-14-1 44.18 279", 294, 128
78 7-Methoxycoumarin(7-H A EFEHE) # 531-59-9 45.83 176", 133, 148
ISTD2 4, 4'-Dibromobiphenyl (4, 4’-—JRIXHE) 92-86-4 46. 53 312, 152, 310
79 Sclareol (748 J5 %) 515-03-7 50. 17 95°, 177, 109
80 Benzyl cinnamate ( FIEERR Y ER) 103-41-3 51.65 1317, 91, 192
81 7-Ethoxy-4-methylcoumarin (7-£, 4 2-4-H H:4 5 %K) # 87-05-8 51.97 148", 204, 176

*quantitative ion
2 HR5R

2.1 SHEHEHMRL

2.1.1 @il AR TR R 22 R AR, FEAH RS SR TR AS [ AR P £ v A R A 7%
%%, Sffi ] DB-17MSHERMI DB-35MSHEl, 1 5L EWNITR C R 54 BUEFIAREIB B AR 5 . 4521
W, RH DB-WAX FE(RZ B ME) v B B BRI, Ira ar g ARBN R, A
BBFEL S, TR s, W BT S Tl AR, SEBUE MR BT, ok
I DB-WAXFEFATIG ST . 81 P iHAH 23 0 B -t A 1 1 Ffs

2.1.2 WARYRAERE  PWAREIE o] BT S AR B, R ROH PR S RO R AR B
Rl R 522 . AR R S0k . FRAEY N AR LA Sl TP A AR e, A2 5 bR
Ao, NSRS E AR RN, HoAG e R R RERL T H bRdlsr 2 18], HECBURZR Sy 5 AR 5 H bk
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Fig. 1

the peak numbers denoted were the same as those in Table 1

2.2 BIAEEEMMLWL
2.2.1 REGAFIHNERE S3RHAWEE. B . WA O BRI, &34 PRt in i)

PR LW F LS Yl SRR BUA RN, AKGIREHE A2 IR PR, R H A AR
PRI H R R R A BB B, iR H TR LW s P BV E S B RN FaRBLGe s PIERA#4 % PR
AT HAE s AR, ORF T R b e & iR a2, K, AT H 2R
CRVE AR
2.2.2 REEGMEE BTSSR MEMZEEKR, IR RS T R8O 2503 4 (1) 7 Ak
PGS, WIRIRCER . B-AAT . FRWEESRAL 1 DR SRR, nTRE SRR LR C,
TR LR R U 2 R AR SR, IO TCKERER BN K TR
2.3 ERMAL

K28 PRSI IIFRUED i) 5 AT 3L OOV (ME) 2522 43 7 I S 56 e Y 5 K Tl 8 () e
VL, TEMRSAE T T . SRR AR AR ME=(P,/P~1)x100%™", XH, ME A& IR
W E AR SE RN PRI P, o3 i A A R B T ARV T R bR A i BB . AR S v 81 Rl
BHAERIEZE | BRZE, MR BIMERY /N T 20%, FBHEE ROV ARSS o
2.4 ZKMEE. KHRSEE TR

B “1.3.17 M 81RVERHE M IR A PRIEIA T, 78 “1.3.3" it &t Ftfrobr. B “1.3.17 1y
IRAPRE TR €, LLHE bR -5 W AR BT R0K EE HOOREAAbR . H bR 5 W AR g AR L
FPAsRR, BEATERMERIE, bR, Z5EREOR, ST RERIALHE 0. 5~10 mg/L B P A A R I
HZIER R, HEREGA)KT0.99, LUSHEL (SIN) KT 3HER M, LLSIN AT 10555E E = PR,
13320 81 PR MR IR A 1. 0~3. 0 mg/kg, & FBR 3. 3~10 mg/kg.
2.5 ERRSENIRERE

RE TR, RPKIEZE . BTRZS. ML 3 A R LI & 3 AN AR IIAREE S, A
FRAKEor 5B T 6 R PAT LS, Wl ZH o0 B [ WACR B AR Kb fl 25 (RSD) 25 SR L 3E 2., 81 FP A5k 40 ()
SERY BRI 7 80. 2%~123%, RSD 40. 80%~7. 5%(n=6) . i%J5 1% EA B IFHI R E SH% R, wlb)
T JE SRR SR Y R

F2  8LFME RS (0 IR I WS Z A X bifle fh 22

Table 2 Spiked recoveries and RSDs of 81 fragrance components

No Spiked/ Water aqua Cream 0il
) (mg-kg™") Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%
10, 40, 100 92.7, 99.6, 99.8 3.2, 2.3, 1.0 113, 96.1, 102 2.0, 1.9, 2.5 115, 108, 99.2 5.6, 4.0, 3.2
10, 40, 100 106, 102, 105 3.4, 3.2, 3.0 101, 97.9, 104 4.0, 2.0, 3.2 110, 104, 102 3.8, 3.3, 3.0
3 10, 40, 100 113, 108, 106 3.9, 2.9, 4.1 102, 97.6, 95.7 4.2, 2.1, 5.1 97.2, 91.2, 95.4 3.6, 2.9, 2.0
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(8:32)
No Spiked/ Water aqua Cream 0il
) (mg-kg™") Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%

4 10, 40, 100 116, 118, 108 3.9, 5.2, 2.4 103, 98.9, 101 3.7, 1.9, 3.1 112, 113, 105 5.6, 4.1, 3.3
5 10, 40, 100 113, 107, 103 3.9, 5.1, 3.8 113, 99.1, 105 4.9, 2.9, 3.2 99.6, 110, 102 2.8, 3.9, 3.2
6 10, 40, 100 124, 108, 112 2.9, 2.8, 3.2 116, 101, 104 6.1, 1.4, 3.1 96.6, 98.8, 96.5 5.2, 3.2, 2.1
7 10, 40, 100 110, 104, 110 3.9, 3.1, 4.7 102, 97.1, 106 3.2, 2.7, 3.1 113, 102, 104 2.8, 3.6, 1.9
8 10, 40, 100 114, 105, 109 7.2, 3.2, 2.9 104, 97.7, 105 3.9, 0.80, 3.4 108, 95.3, 98.9 4.4, 2.0, 2.2
9 10, 40, 100 104, 107, 111 3.3, 2.2, 5.0 98.2, 96.5, 105 4.3, 4.4, 3.9 112, 113, 95.1 2.9, 4.2, 3.6
10 10, 40, 100 108, 112, 106 3.2, 3.7, 2.5 98.8, 99.4, 105 2.7, 1.7, 3.2 93.3, 97.2, 98.9 6.1, 2.9, 3.3
11 10, 40, 100 109, 108, 104 4.5, 3.6, 2.1 98.6, 101, 105 6.0, 1.7, 3.1 110, 104, 105 4.2, 3.6, 4.4
12 10, 40, 100 100, 112, 105 3.6, 3.7, 1.8 95.5, 99.8, 105 5.0, 1.3, 3.2 106, 93.3, 98.1 4.5, 3.9, 3.7
13 10, 40, 100 108, 103, 112 3.2, 4.6, 2.1 93.3, 104, 105 5.0, 3.1, 3.3 87.2, 93.4, 109 3.7, 4.2, 1.2
14 10, 40, 100 105, 105, 109 2.9, 4.5, 5.5 109, 102, 105 1.0, 2.2, 3.0 121, 96.7, 99.7 2.2, 2.3, 4.0
15 10, 40, 100 102, 104, 108 3.3, 3.9, 2.9 98.8, 103, 103 1.7, 2.0, 3.2 103, 99.6, 98.7 2.8, 4.3, 4.2
16 10, 40, 100 108, 110, 102 6.7, 3.7, 3.7 99.7, 105, 104 4.0, 3.2, 2.8 102, 104, 88.9 3.8, 3.2, 2.9
17 10, 40, 100 109, 102, 107 6.2, 2.8, 4.9 109, 99.8, 106 5.0, 3.5, 3.3 103, 120, 111 5.4, 3.5, 3.9
18 10, 40, 100 108, 104, 108 4.9, 5.0, 2.9 106, 99.8, 104 5.8, 1.7, 3.4 109, 112, 121 4.7, 2.7, 3.0
19 10, 40, 100 102, 112, 109 3.4, 3.8, 3.6 99.7, 108, 107 6.2, 1.1, 2.8 103, 107, 96.8 5.3, 2.4, 5.4
20 10, 40, 100 107, 105, 116 3.9, 2.8, 4.3 96.5, 107, 105 5.8, 2.1, 3.0 104, 110, 96.6 4.8, 3.5, 2.0
21 10, 40, 100 120, 106, 101 3.7, 4.2, 4.3 95.2, 102, 104 2.8, 1.4, 2.6 87.3, 93.2, 92.1 3.5, 3.9, 4.7
22 10, 40, 100 103, 103, 112 5.8, 4.3, 4.1 95.8, 103, 105 4.3, 2.1, 2.7 104, 96.7, 102 5.6, 2.9, 5.2
23 10, 40, 100 102, 112, 115 3.8, 5.2, 2.9 94.5, 102, 103 3.8, 1.9, 2.1 103, 110, 95.6 3.7, 5.2, 4.9
24 10, 40, 100 109, 104, 98 3.7, 2.7, 2.7 94.2, 103, 105 3.6, 1.3, 3.2 108, 95.3, 94.7 3.8, 3.5, 5.1
25 10, 40, 100 111, 105, 101 4.3, 2.6, 3.3 105, 97.2, 102 4.3, 3.5, 2.8 102, 108, 100 3.4, 4.7, 5.3
26 10, 40, 100 110, 109, 123 1.9, 4.3, 2.0 105, 99.2, 107 3.2, 2.1, 2.6 99.6, 103, 105 2.9, 4.6, 3.7
27 10, 40, 100 109, 112, 96.6 5.7, 2.2, 1.6 93.2, 103, 103 3.8, 1.7, 2.9 105, 120, 112 4.8, 3.9, 3.7
28 10, 40, 100 87.6, 88.8, 102 3.2, 3.4, 2.8 89.8, 104, 105 2.2, 1.3, 2.5 95.5, 94.7, 105 2.0, 3.2, 4.0
29 10, 40, 100 92.2, 93.2, 97.7 4.3, 4.7, 2.5 93.8, 103, 103 3.7, 1.7, 2.5 102, 90.3, 87.2 4.7, 3.9, 3.1
30 10, 40, 100 86.5, 95.1, 83.2 2.7, 3.6, 2.7 98.4, 102, 103 3.9, 1.2, 2.7 103, 101, 83.9 3.8, 5.2, 1.8
31 10, 40, 100 102, 93.2, 96.2 3.8, 3.6, 2.9 91.1, 106, 102 4.5, 1.7, 2.0 103, 108, 95.7 3.0, 4.5, 5.0
32 10, 40, 100 96.7, 88.4, 92.3 3.0, 3.4, 4.2 86.4, 102, 103 3.8, 1.7, 2.0 94.5, 102, 94.2 3.8, 3.0, 4.3
33 10, 40, 100 108, 102, 92.7 3.4, 3.1, 1.6 93.4, 104, 104 3.9, 2.2, 1.9 86.4, 84.2, 103 3.2, 4.1, 2.7
34 10, 40, 100 83.2, 85.5, 98.3 4.9, 2.9, 4.3 86.9, 102, 102 4.7, 1.6, 1.8 94.4, 87.2, 93.3 1.6, 3.7, 4.7
35 10, 40, 100 82.1, 84.2, 98.5 3.1, 2.1, 3.7 96.3, 104, 103 3.8, 2.8, 1.6 86.6, 84.3, 99.7 3.9, 5.7, 4.2
36 10, 40, 100 90.1, 107, 94.1 4.7, 5.2, 3.8 89.2, 105, 106 5.3, 2.2, 1.5 89.1, 84.4, 89.2 2.4, 4.6, 3.1
37 10, 40, 100 85.5, 93.9, 8.7 3.8, 5.6, 5.2 91.8, 103, 104 4.6, 2.0, 2.0 99.3, 94.3, 106 4.7, 3.2, 3.6
38 10, 40, 100 89.3, 96.1, 89.5 4.8, 3.8, 5.0 84.6, 93.7, 98.1 3.1, 3.3, 3.8 80.2, 88.8, 93.2 3.2, 4.3, 3.8
39 10, 40, 100 105, 104, 92.1 4.4, 3.0, 3.7 92.8, 107, 105 3.7, 1.6, 1.5 87.4, 95.7, 94.5 2.6, 4.1, 3.1
40 10, 40, 100 87.2, 91.1, 94.6 3.6, 3.7, 5.2 87.4, 106, 100 2.9, 3.1, 3.4 103, 87.2, 84.1 3.0, 2.2, 3.3
41 10, 40, 100 104, 109, 94.3 4.8, 4.0, 2.8 98.1, 105, 104 2.9, 1.9, 1.8 109, 93.6, 89.3 2.9, 2.0, 4.5
42 10, 40, 100 121, 93.7, 85.2 1.8, 3.3, 4.4 87.5, 106, 104 2.8, 3.1, 2.0 89.1, 102, 109 4.7, 3.4, 3.0
43 10, 40, 100 84.3, 87.5, 98.4 5.4, 6.2, 3.8 93.3, 107, 99.1 4.6, 1.9, 1.7 103, 111, 119 4.9, 4.7, 5.3
44 10, 40, 100 83.3, 87.2, 98.8 3.8, 4.0, 1.4 87.6, 105, 104 4.3, 1.9, 1.9 94.5, 84.2, 102 4.7, 4.8, 2.3
45 10, 40, 100 94.4, 99.9, 108 3.9, 3.8, 4.9 95.1, 110, 107 5.8, 1.4, 2.0 93.1, 98.5, 108 2.2, 3.2, 4.9
46 10, 40, 100 82.3, 87.7, 94.4 5.7, 4.1, 4.2 98.1, 106, 113 4.4, 2.5, 2.4 95.5, 98.1, 108 4.9, 6.7, 2.2
47 10, 40, 100 109, 93.9, 110 3.1, 3.2, 2.4 88.9, 105, 103 2.0, 1.7, 2.4 94.9, 104, 87.5 4.0, 5.9, 3.9
48 10, 40, 100 109, 103, 99.3 5.3, 3.9, 2.0 94.3, 105, 103 3.0, 1.9, 2.3 88.8, 81.2, 95.4 4.9, 4.1, 3.1
49 10, 40, 100 93.2, 94.1, 106 3.2, 4.6, 3.9 O91.1, 108, 104 4.7, 1.7, 1.8 84.4, 102, 93.7 2.9, 4.1, 3.2
50 10, 40, 100 95.4, 89.4, 104 2.9, 4.9, 4.7 88.8, 102, 102 4.8, 3.3, 2.4 96.9, 99.1, 89.2 3.2, 3.2, 4.2
51 10, 40, 100 99.3, 102, 95.9 2.4, 2.0, 3.0 92.9, 107, 105 3.2, 1.5, 1.8 102, 107, 94.4 3.2, 3.1, 4.1
52 10, 40, 100 103, 110, 113 3.9, 2.9, 3.1 93.2, 101, 106 3.2, 4.5, 2.6 94.2, 109, 93.1 3.7, 4.5, 4.4
53 10, 40, 100 85.3, 84.3, 94.1 4.2, 2.8, 4.1 83.7, 104, 105 4.4, 2.1, 1.7 94.2, 102, 104 5.2, 4.1, 3.3
54 10, 40, 100 110, 94.3, 94.8 3.3, 1.3, 1.9 90.1, 107, 101 3.3, 2.5, 1.4 94.9, 92.3, 99.1 3.2, 4.5, 6.4
55 10, 40, 100 94.7, 112, 94.2 3.1, 3.1, 3.3 89.1, 114, 107 3.2, 3.6, 4.8 95.1, 83.3, 94.2 3.1, 4.2, 4.7
56 10, 40, 100 93.9, 94.9, 105 4.2, 5.0, 3.9 82.2, 104, 103 4.1, 4.7, 1.9 80.4, 84.3, 83.2 2.8, 4.2, 3.9
57 10, 40, 100 83.1, 87.6, 84.4 2.1, 3.0, 4.8 93.1, 100, 111 3.1, 2.1, 1.5 89.1, 93.2, 101 2.9, 4.9, 2.9
58 10, 40, 100 103, 92.3, 94.4 3.2, 2.9, 4.8 102, 107, 101 2.6, 2.4, 2.3 94.1, 97.3, 93.2 3.8, 2.9, 2.0
59 10, 40, 100 94.7, 89.9, 93.2 4.9, 2.1, 3.4 112, 101, 105 4.2, 6.3, 4.2 89.1, 94.7, 103 4.3, 4.8, 3.9
60 10, 40, 100 102, 107, 93.7 3.2, 3.0, 2.9 93.2, 107, 107 3.2, 1.8, 1.9 90.3, 95.5, 102 4.8, 3.0, 2.1
61 10, 40, 100 93.1, 94.2, 103 3.2, 4.5, 3.6 110, 105, 111 4.6, 2.4, 1.2 96.7, 102, 94.1 4.9, 4.8, 4.0
62 10, 40, 100 104, 103, 94.8 4.6, 3.7, 2.9 120, 103, 104 5.3, 2.3, 1.1 98.8, 93.1, 91.1 5.8, 3.9, 3.6
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No Spiked/ Water aqua Cream 0il
) (mg-kg™") Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%

63 10, 40, 100 92.1, 104, 94.3 3.9, 2.2, 3.2 92.2, 106, 104 4.3, 2.0, 1.5 91.9, 84.9, 107 4.4, 5.8, 3.0
64 10, 40, 100 107, 104, 94.2 5.2, 3.0, 5.9 99.1, 108, 107 4.2, 1.4, 1.5 94.3, 93.3, 90.1 2.0, 3.2, 3.1
65 10, 40, 100 109, 112, 91.9 3.0, 2.0, 3.2 93.1, 105, 104 3.9, 2.0, 1.6 94.3, 103, 94.7 5.3, 2.8, 4.7
66 10, 40, 100 117, 103, 95.1 3.2, 2.8, 2.8 94.3, 105, 105 2.0, 4.9, 1.9 89.6, 98.1, 94.1 3.2, 3.0, 3.7
67 10, 40, 100 93.1, 94.1, 89.3 2.7, 1.9, 4.2 93.5, 106, 104 3.2, 2.3, 1.6 99.3, 105, 93.3 4.2, 3.5, 4.2
68 10, 40, 100 103, 94.5, 90.1 4.7, 3.7, 4.3 102, 109, 104 3.2, 4.2, 4.2 90.4, 96.1, 105 4.9, 1.5, 3.9
69 10, 40, 100 108, 102, 98.2 2.9, 3.2, 3.6 94.2, 107, 99.2 3.2, 2.4, 2.3 99.1, 94.8, 89.3 4.0, 4.2, 3.9
70 10, 40, 100 94.2, 94.1, 109 4.4, 3.4, 1.7 93.2, 107, 105 4.0, 5.1, 1.6 103, 94.2, 94.6 4.0, 4.9, 3.9
71 10, 40, 100 87.2, 93.1, 109 3.3, 3.1, 2.0 87.7, 105, 99.3 3.1, 2.7, 2.0 89.1, 93.1, 96.3 3.6, 4.2, 4.4
72 10, 40, 100 107, 92.7, 103 3.9, 3.3, 2.3 80.2, 103, 105 3.1, 2.5, 2.4 102, 94.1, 102 3.0, 4.2, 5.4
73 10, 40, 100 99.3, 89.3, 103 4.3, 2.7, 3.7 84.3, 104, 103 4.2, 1.3, 1.6 93.1, 94.7, 90.1 3.2, 4.0, 4.4
74 10, 40, 100 85.3, 85.3, 99.4 4.3, 4.3, 5.3 90.1, 105, 104 4.9, 2.6, 1.9 99.3, 103, 93.4 2.9, 4.2, 3.0
75 10, 40, 100 109, 120, 113 4.9, 3.9, 3.9 96.1, 113, 108 3.2, 1.0, 6.1 94.3, 103, 113 4.9, 2.9, 3.9
76 10, 40, 100 83.2, 84.3, 94.1 2.9, 3.0, 2.9 92.6, 107, 106 4.3, 2.0, 1.9 95.4, 90.5, 94.2 3.0, 3.4, 3.4
77 10, 40, 100 102, 89.3, 99.4 2.0, 4.0, 4.1 94.4, 103, 103 5.2, 2.7, 2.0 87.2, 102, 89.8 2.1, 3.2, 4.5
78 10, 40, 100 103, 102, 94.1 2.3, 2.3, 2.8 86.5, 99.8, 103 4.4, 2.8, 1.8 93.1, 88.3, 90.1 6.2, 3.8, 2.9
79 10, 40, 100 99.2, 103, 93.6 3.8, 3.1, 2.1 110, 106, 107 3.6, 7.5, 2.2 98.2, 89.2, 85.1 3.6, 3.0, 4.2
80 10, 40, 100 102, 92.3, 95.6 3.2, 6.0, 3.8 98.7, 99.4, 103 2.5, 2.3, 1.8 90.3, 103, 93.2 4.4, 4.7, 5.2
81 10, 40, 100 87.2, 83.2, 8.9 3.0, 2.1, 4.0 92.1, 100, 103 2.3, 1.8, 1.7 90.9, 87.3, 86.5 4.4, 2.0, 3.0

the peak numbers denoted were the same as those in Table 1
2.6 HmiNgERoHm
SR AR T R 56 L UCE @4 k2SN 38 UL AP R SR A et i BEATASIN ,  Hovb 60 IR AR ik
BH sy, &80 4~6 701 me/kg (WL 3) . 3 Hiif S i 450 AFRIE BUThrE (fofkin 22 HAR M
) TR IR R ALY
A3 SEBRFEAL 81 R R BRI A R

Table 3 Detected contents of 81 fragrance components in actual samples

Compound Number of detected batches Detection rate/% Content/(mg-kg™)
Linalool” 31 33.3 4~890
Limonene” 24 25.5 7~890
Galaxolide 21 22.3 8~332
Tetramethylacetyloctahydronaphthalene 19 20.2 5~1222
Linalyl acetate 19 20.2 4~228
Terpineol 16 17 4~396
Benzyl salicylate” 14 14.9 4~175
Hexyl cinnamal” 13 13.8 6~642
alpha-Isomethyl ionone” 11 11.7 8~359
Benzyl benzoate” 9 9.6 4~1123
Geraniol” 8 8.5 9~106
Butylphenyl methylpropional” 8 8.5 5~80
Pinene beta 8 8.5 4~75
Benzyl alcohol” 8 8.5 5~35
Coumarin” 7 7.4 4~76
Hydroxycitronellal” 6 6.4 6~525
Pinene alpha 6 6.4 4~157
Benzaldehyde 6 6.4 5~21
Menthol 5 5.3 8~4 382
Eugenol” 5 5.3 5~317
Musk ketone 4 4.3 16~301
Acetyl cedrene alpha 4 4.3 11~48
Terpinene alpha 3 3.2 7~133
Terpinolene 3 3.2 39~86
Caryophyllene beta 3 3.2 13~37
Geranyl acetate 3 3.2 8~24
Cinnamyl alcohol 3 3.2 12~17
Methyl salicylate 2 2.1 34~6 701
Camphor 2 2.1 76~4 312
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Compound Number of detected batches Detection rate/% Content/(mg-kg™)

Carvone 2 2.1 85~91

Vanillin 2 2.1 11~28

Ambrettolide 2 2.1 9~18

Amyl salicylate 2 2.1 10~17

Dimethylbenzylcarbinyl acetate 2 2.1 10~13
Damascenone beta 2 2.1 4~4
Damascone delta 1 1.1 10
Trimethyl-benzenepropanol 1 1.1 17
Amyl cinnamal” 1 1.1 50
Anise alcohol” 1 1.1 29
Isoeugenol” 1 1.1 40
Hexadecanolactone 1 1.1 41
Hydroxyisohexyl 3-cyclohexene carbox aldehyde” 1 1.1 16

2.6.1 ®ME AU 94 HibhE 2 b S P R R B SR T TSR, AR ER, YRR
BORSE 2R By, 1533, 3%, HLUCHAHE . S HRETR ORI (HE RIS ) . SRS s AORIEN, LI L
Ao BRI AT 20%, WA 7 BT AL 50 AR T RS A5 (4. 39%) FIEE S5 IR (2. 1%) , X A5y
AR NN DA PR B A T BRI T B . E R R 3 R bt i B — R A 43 B ST R bR
SR AR, RS BRI A S E R (EC) No 1223/2009 36 T4E 822K 7= S 81 Fh 5 B B bR
HUESS, BRI BB A IS 2SN AR AL, HAR 39 A /785 R E1 0. 0019%( 10 mg/kg) B 75 B MUBRTE: .
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