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EREAM=E-[HEBIE-FRIEERENE
BRIMAEPHIBHESTFH

B OR' EFEBE Ok K TR g M R
"R E KRR R R B, TS TH S S 2 I, dbaT 100176)
2P E B AR A S IREERFIT L, BREE LR S A AR TR P [ 5 R S S0 e, KT 100085)

O E O T AR S ORE- TSR (FEHS-GC-MS) PU#E A I ABS #R b H b 54 FhE i 5 &
TR i o BOEAT i 03 T J SR FH P T 5 - FHY i 1 R A THR L, DA 55 7 79 o8 e 4 B 8 0, B L
T 40 pL A TRZS M, ZEOAR A T0ZS 54 GRS 200°C , FAGHT H] 6 min, Fli B %7 80 kPa) , 2% & 7l
B AR R R 2R, JELE 6 min WIB BT, SR 54 2 B3R | mL RUAS | AZE GC-MS kil 38
it DB-35MS O3 8 MRk g i, S5 SRR, WRHEL BT B T UU R SRS, AR X R DU 25 5 7 A B T4
RN T A 6 B 5 60 % f R (LOQ) 5 0.5 ~ 15 mg/kg, TELRPETE 0.5 ~ 750 mg/kg N AH K R ECR T
0. 9987, 3 MR BE AR INAK S 14 TSGR E 81. 0% ~ 135. 7% 20, MAXH AR HEN 2% (RSD,n=6) K 1.7% ~16.8% .
SRR} 20 A BT SLBRRE S AT TR, AR VR HRAE R P T ARG, AT SRR S R Y
B8R B P R 22

KER BUEMITER, 2K, KA, SR DE
1 5§

BUEL P S0 0 oA T8 35 X 1 B AR AR T X T R B B 5] g SR — S UM 5 R 45
KA WG MRSk 8 Mt R Y R B N2 S E N, BRI R R RS
2009/48/EC H5E T BUE APl BEAFAE AL IR FH 66 R 75 &5 ENT1-13:2014 HLE T M0 ML 355
X At SR RN i T A5 AR D BR R 100 mg/kg

KA RS 7E 2003 AF X ket i 26 FhaEScRm: 7 A& A TR, 05 R At i AR BN AR KER
RS BRI AR fe 200 | R TR R B9 AL PR T B s A S A 1S - ( GC-MS) A, B LA
FB 7T, Masuck 251 3RGE T 1A T4 (DHS ) Z54 GC-MS U2 24 Fh 5% 7 5 AE B B RT T 1 b 19T 5%
i, DA T T2 [ AR B HS-SPME ) & DHS %2 24 F 35 7 FI4E 23°C [ 40°C B 4% & & 98
BHICE I 05 4%, FLh 5 4 R 6 8% BA SR U R T /0, B TR 2 | Ak i <5 =X 8 B 0 7 R
R RS, R EOME LR IR B EOR Sk A A SR T D00 (3RO X1 (8 RS OB A4 2 (38
WU, T G B AHAE A T AL, DA LT R 5 5, T ey U e T B | A Sh bR e s
FESIAE FH T SR T 250°C B9HE R (VOCs ) K, T s 45 et B 3 5 ZEAIR TR A 351 (4K \DMF 4§) 1Y
B ot , DA A58 0 40 A R PR B AR SR T sk R T B e A R (U R S
323.5°C, AERRRTG 350°C ) BRGI | PR R 7E MR- 25 1R R, 245 R 0 0 5 & B0 /D Markelov 250
PR FH 428 & T A (FEHS) $ AR5 K W), 78 100°C B8 = i T 25 3B R, B 770 (<100 L)
KR 04 S e T2 N B () 28 e BAAS , ITDsk 2] sh 45 - (G H <10 min) B I02S ARG A GC 52
PRHEARE, T RE & 3 B0 R 2 UORE R, RSx4k 4, Har FEHS e H FE &M EZH
AT

AWFFE R FEHS £ ARZE A GC-MS, #57 ABS MR IG-T -8 SS9, Y mr skt e 2
B FEEBYM ) DrEH 54 P DY A R 5 B ORI i o SR PV A - DT UE R R i Y D5 7 R 4
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W WU VAW LA FEHS J5 Ui R | SIC R ) Rt 42 R 0y 1) B ARG, 9/ YRR AR o o T
Yoo XHETE DB AT OGS BT KT TO0A, 558 T A RVRE AL L BOZ IR 1 D0, X 52 PRk dh
PEAT TR, 5 BAA QA A L ATkt o gt BROR, B 2

2 SEIGERSY

2.1 U5

6890-5975 HUSAH 1% - T (32 1E Agilent 22 7] ) 5 HSS 86. 50 #Y 44 {3 T %5 [ s #E#E 4R, 4 1 mL
FE IR (FKF Dani 24H]) o 54 B 5 A9 B AR E 5L H TCL, Sigma , Fluka , Aldrich , Alfa Aesar \ TRC
BN ) AEEE R T 90% | ER A bR Ut i ANAT RIS MBS 22 | G KAy S IR IR A, AR
TR B B TS [ A 2 43, AR S0 LA A — B B A7 o 43 B 5 PRI PR B2 (€533, 55 [ ). T. Baker
28HE]) 5 20 mL TASHE, BCER 75 M PTFE /silicon 255 fR#; PTFE U8 (0.45 wm, REHBAHE)
2.2 WY

Thizs 4 SEMEEE 200°C 5 A S (8] 6 ming 5B % 7 80 kPa; JIERTE] 10 s; & SRR .
205°C ; fEHIERIREE . 210°C ; FTI 2 EIAATTH] 10 s; JEFERT(E] 20 s,

{038 K i 4448 . DB-35MS (4354 (30 mx0. 25 mmx0.25 pm); &S N E 45 (99.999% ) | Vi &
1.0 mL/min; Z3#EFE, 30 b 5.1, #EAE LR 280°C ; &7 Al M1 R IR 40°C A 4F 1 min J5 LA
5°C/min J+ & 210°C , 8 J5 LA 10°C/min F} £ 300°C, & FIH K EI J&, B e & 70 eV; & 7 4L R
2.5 min; SIM FRAGI
2.3 tRERRERS

FREUAS W) PR AE L 0.1 ¢ 28 50 mL A sifirh, DA ER- B (12 1, /IR BIEFIE S, 4315
FIVRFE R 2 mg/mL 145 4 BT FAARAE 25 I W, ) SR it 25 1A WG TR B2 Ry 30 mg/L 1 54 R IR &
BRIAI, B H G E T 0 ~4CHOLOAE, AR ARIEFRZRMBEE 0.01 ~30 mg/L WA TAERW .

25 1 O A o VS TR . SR FH S 1 n LR 0 B IO TR (2 1 B LR S U DT DE SR IR B
0.45 pm PTFE 38R U8 5 15 2 VAR ) K5 TR G Aifh 2 T VRORR T AN IRV BE VR A TRV
2.4 HmiE

PSR IR RS/ N T 2 mm  ERRFRI 0. 2 ¢ B CREB2 0. 1 mg) T 20 mL BEERIHEH, A 5 mL
PR At SR G 4 S h A8 A 5 mL W B2, RER B WIDITE ¢ 4, L EIS K 40 wl B T 20 mL TSR
o IECE L B BT A A SRS TERE RTINS SRR, I BRI A R R R 2R ST
IREBEA, EREHP 1 mL ST AZE GC-MS K,

3 ERSITHR

3.1 SKEGE-FERNEERL

AW K 54 PSR T 1A B R R BE B S 2 R, MR R M 25 AR
SCHRRAE ARSI 75 7 790 04 €233 A A 59 AR PE (9 DB-SMS™ 2 Hr SR M Ay DB-17MS! ORI AR P
DB-1MS'"™  BEME SN 8 ~ 48 FPY FH A HAF 4385 . AWFFERT 4 Fh a3 H: ( DB-35MS . DB-17MS . DB-1701
1 DB-1MS) #4752, 45 0, R &M 59 DB-35MS Fl DB-17MS 1] 55 5 85 K B W) Jo W 1k 91 Pl
BN Z R (=320°C) , A Y1 RAIETE AR BIXT R , 2280 T SE B ILZR 43 15, X TS0l L0 s i g
i I PR EURRIE B AP A 80 B AN e PE R AT . ARTFSEIE ] DB-35MS kAR i 47 I LA
5% ,54 AR G TR ZS JERE K GC-MS A6 J5 A S 25 T 1 LA 1,

H e 5 7 ) 2 B e T s i el , LA A R R E B 7, 25 2 16 . SRIBCRE B3RP i) 2 1Y) SRAR TS
WAE Scan BN A T8 —FEAE , DIAS S0 a2 1) €0 15 0 I 8 0 A O B R, % i A 4 5, ) el 2%
T R A RN T ey LA R T R 2 R RS B T O e B T MoE R T, A RS S A
R 1,
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8 r 46
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L 38 54
3J8J 54
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Bl 54 FiO5 R4 478 R TS #EAE K DB-35MS A1 43 B 5 74 2 A B s 7 I 3 . FRIP THER . 40°CfR
# 1 min, 5°C/min J+ % 210°C ; 10°C/min JFZ 300°C , &Y Hame 5E 1 h—5
Fig. 1 Total ion chromatogram of 54 fragrances injected by full evaporation headspace (FEHS) and separated

using DB-35MS column. The number codes are consistent with those in Table 1

K1 S4AFISEHERYIBAFR CAS 5 GGk LS5
Table 1 Compounds name, CAS number and GC-MS parameters of 54 kinds of fragrances
PR s ey CAS & ﬁi?gﬂﬂ'l'ﬂ %(D'U%% R éﬁlﬂ:?ﬁrﬁ
No. Compound CAS number Retentl(')n time Target ions LOQ Linear range
(min) (m/z) (mg/kg) (mg/kg)
1 MR LM Ethyl acrylate 140-88-5 3.33 55%,99, 73, 82 5.0 5.0 ~750
2 t SR fig Methyl trans-2-butenoate 623-43-8 4.72 69*, 85,100, 41 2.5 2.5 ~750
3 gﬁﬁﬁ;?@fﬁe tione 13706860 6.09 577,85, 128, 43 2.5 2.5 ~750
4 FEHEERKEIES Allylisothiocyanate 57-06-7 8.58 99,72, 41, 45 1.0 1.0 ~750
5 R -2-BEERE trans-2-Heptenal 18829-55-5 10.22 83,70, 55, 41 2.5 2.5 ~750
6  d-¥rE)fi d-Limonene 5989-27-5 10.71 93*, 68, 136, 121 1.0 1.0 ~750
7 JFHEEE Linalool 78-70-6 13.44 93* 71, 121, 80 1.0 1.0 ~750
8  ZEHIEE Benzyl alcohol 100-51-6 13.55 108*,79, 91, 51 2.5 2.5~750
9 FFHERR 'R Dimethyl citraconate 617-54-9 15.70 127%,99, 59, 68 0.5 0.5-750
10 ;;ii%yfﬁﬁ;ﬁl 4060748-5 16.49,17.22  71° 81,95, 123 15 15750
11 P Citronellol 106-22-9 17.44 69, 81,95, 123 15 15 ~750
12 DR "ZW Diethyl maleate 141059 17.81 99* 127, 143, 82 0.5 0.5~750
13 2 - KR G Methyl heptine carbonate 111-12-6 18.02 95", 123, 139, 79 2.5 2.5 ~750
14 ZKZNE Benzyl cyanide 140-294 18.03 117*, 90, 116, 63 0.5 0.5~750
15 FFMEE Geraniol 106-24-1 18.52 69,93, 123, 41 5.0 5.0-750
16 FPEERE Citral 539240-5 18.86, 19.78 69, 94,109, 84 5.0 5.0 ~750
17 4-HEHEIEE 4-Methoxyphenol 150-76-5 19.44 124*, 109, 81, 53 2.5 2.5 ~750
18 4-BUTHE%H 4-tert-Butylphenol 98-54-4 20.44 135*, 150, 107, 95 1.0 1.0 ~750
19 FEHEFEFWE Hydroxy-citronellal 107-75-5 20.49 59*, 71, 139, 96 10 10 ~750
20  4-ZBFEH 4-Fihoxy-phenol 622-62-8 21.18 110", 138, 81, 53 2.5 2.5~750
21 AH:EE Cinnamal 104552 21.72 131,103, 77, 51 1.0 1.0 ~750
22 H{#&BE Anisyl alcohol 105-13-5 21.77 138*, 121, 109, 94 15 15 ~750
23 [REEE Cinnamyl alcohol 104-54-1 22.19 134*,92, 115, 105 15 15 ~750
24 T%TM Eugenol 97-53-0 22.71 164* , 149, 131, 103 5.0 5.0 ~750
25 ZEWHIEPNER 4-Phenyl-3-buten-2-one 122-57-6 23.75 131*, 145, 103, 77 1.0 1.0-750
3-MHE4-(2,6,6- = HH O H2-05)3-T
26 Jdi-2-fR 127-51-5 24.48 135*, 150, 206, 107 2.5 2.5-750
alpha-iso-Methylionone
27 %jﬂ%{’fyﬁ'ﬁigﬂohcxmmc 2567740-1  24.48 137", 166, 109, 95 2.5 2.5.750
28 F T Isoeugenol 97-54-1 25.48 164", 149, 131, 103 10 10 ~750
29 NEFFE Hexahydrocoumarin 700-82-3  25.60, 26.06 152* | 124, 184, 111 2.5 2.5 ~750
30 =A% Dihydrocoumarin 119-84-6 25.62 148*, 120, 91, 78 1.0 1.0 ~750
31 {5 % B Pseudoionone 141-10-6  26.42,27.82 69*, 109, 81, 124 5.0 5.0-750
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%3¢ 1 ( Continued to Table 1)

ma e CAS & Gﬁ‘éé’ﬂﬁl‘ﬂ %fﬂ!ﬂ%? R ?ﬁfﬁ:ﬁirﬂ
No Comuound CAS number Retention time Target ions LOQ Linear range
: P (min) (m/z) (mg/kg)  (mg/kg)

32 ARHEE Cyclamen alcohol 4756-19-8 26.84 133*, 192, 177, 159 5.0 5.0-750

33 B2 Lilial 80-54-6 26.91 189* , 204, 147, 131 1.0 1.0 ~750

34 FT# Coumarin 91-64-5 27.28 146° , 118, 89, 63 1.0 1.0-750
6-SF L2 E 2 .

35 6 laopropyl-2-decahydronaphthalenol 34131992 27.66 135*, 178, 93, 107 2.5 2.5~750
3,6,10-MF =H BE-3,5,9- 1% = Jf-2-Af .

3637610 Trimethyl-3. 5 O undecatrion-3-one 111741-5 27.78,28.95 123* 138, 95, 69 2.5 2.5~750
7,11- %4 ,6,10-+ "kt =Ji-3-F

37 211 Dimethyl4. 6., 10-doderatrien-3 one 26651-96-7 28.42,29.88 69*, 81, 109, 138 5.0 5.0 ~750

38 & A KEE Farnesol 4602-84-0 29.61,30.19 69*, 81, 93, 107 15 15 ~750

39 IV EAEREE Amyl cinnamal 12240-7 29.86 129* , 202, 115, 145 2.5 2.5 ~750

40  7-WILFGE 7-Methylcoumarin 2445832 30.06 160", 132, 104, 77

41 6-HIHFEFTGE 6-Methylcoumarin 92488 30.08 160~ , 132, 104, 77 1.0 1.0 ~750

42 2% Diphenylamine 122-394 30.62 169", 84, 77, 141 1.0 1.0 ~750

43 K P A Amylcinnamyl alcohol 101-859 30. 64 133", 204, 129, 115 15 15 ~750

44 L Lyral 31906044 30. 66 136", 192, 177, 149 15 15 ~750
Xof FH AU 20 B FR L .

45 42 p-Methoxyphenyl ) 3-butene-2-one 943-884 31.57 161°, 176, 133, 118 2.5 2.5~750

46 CELPIHEE Hexylcinnamaldehyde 101-86-0 31.97 129* , 216, 145, 117 5.0 5.0 ~750

AR 7 i )

g7 (A-HUEURIR) 1003 - 104-27-8 33.54 161%, 190, 133, 118 2.5 2.5~750
1-( p-Methoxyphenyl) -1-penten-3-one ’ ’ ’

48 RHR'NEE Benzyl benzoate 120514 33.68 105*, 212, 194, 91 1.0 1.0 ~750
ET s

49 4-tert-Butyl-3-methoxy-2 ,6-dinitrotoluene 83-66-9 34.36 2537, 268, 115, 91 3.0 3.0~750

50  7-HEHF T E 7-Methoxycoumarin 531599 34.42 176 * , 148, 133, 105 2.5 2.5 ~750
4,6- WIS THELR .

ST 46 Dimethyl-8-tert-butyleoumarin 17874349 36.73 215*, 230, 187, 128 1.0 1.0 ~750

P -

sy J-LAEEATUER LR 87-05-8 38.26 148", 204, 176, 91 2.5 2.5~750
7-Ethoxy-4-methylcoumarin ’ ’ ’

53 AEEBR ' TiE Benzyl cinnamate 10341-3 39.40 1317, 192, 238, 103 15 15 ~750

54 SALAAFEE Hydroabietyl alcohol 13393-93-6 40.27, 41.09 261*, 109, 123, 205 5.0 5.0 ~750

# FE BT Quantification ions

3.2 M=#HEEERK

X T8 T AT, AT R I SR ERCR R AR FE LY A 5 P R 0 30 - 57 4 b ph R R RS T S
S b, R TS FE — 8 S5 IR BIPA  RIATSH i A7 2 e 4B, AHh 145 310480 v 1) 2 BORE DA R T
A E] AT IR T BT S 25 o SCRR A S i S 96 295 SRR B v P U B2 G R T 05 7 R D 4
A H TS ARG R BE RS2 200°C 5 422K & 1002 A A )38 3 /N T 10 min 2% SBYSUE @ H R
70 kPaZifi, FEULIERE I RSB T ZS 45 S50 54 Bl o R A A5 M , 35 T30 0 R W I 28 ), e
T8 AR T (BRI R (4 5) d-FBE (6 %) (REEE(22 %) TR (24 5) ANE
FHE(295) B2 (33 5) 1-(4-HEIHEI) -1- 005 -3-11 (47 5) A FEE(54 5) ), Pk Tnzs
HEREZRAT
3.2.1 MZEBFNERIFM S8 H 75— 0 RV PR = T H0 e, 3 RIS Gk 21 48 %7
TERFER o AHFEXT/NT 100 pL AGRCR AR, 78R B B AR 21 T8 ek . W R & 252 il
PR 7, Bt Vs 70 e R R P T 388 K [ B PR 1 DU A2 1) 93 ok 2578 /0N ARBIF S o - i
JEE S s ) RN A T 1L SE S 200°C 10 min T 70 kPa, ZETR 253 Y A 10 ~ 100 L A 5] £ /4
10 mg/LIRS TAEW WG EAE, T8 2A R WY, Bl 35 V5 ) 5 09 35 0, 45 ) 5 e o7 (B K AR 2 [ e 35,
10 ~40 WL EF AL Bl S e PE P LR 78 22, 75 80 ~90 wL Ab& B4R, R R A 20 pL 30 mg/L,
40 pL 15 mg/L, 60 pL 10 mg/L, 80 wL 7.5 mg/L 43 5IHERE | & 3Rl 2 15 550 42k X 38 in , o) 1o {1328 17 2212
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TR, RS EEPER R 40 pL,

3.2.2 FEBREMEM PR B Y F R DGR RIS A g, R SR T
57 BN A & LA K BT 2 A R (LR 002 24 i P i 2 R B e 1 ol 00 28 ) B A A% i
2k V& AT ] A5 BY <K J7 4 10 min 170 kPa, % ZEF A7 100°C ,120°C ,140°C ,160°C . 180°C
F1200°C HISEMA . XF T3k sl AR T (4.6 F122 S WL, Bh 53000 151°C [ 177°C F1 259°C) , W 1A FH
JUF- A R AR T T3 SRR 0T (R 52 47 RN 54 ST, B A 324°C F1 375.5C) , W T
Bl T B ST K R T DR UE T V% T A 0 o 40 A s v 1) RO TR T AE R 200C

3.2.3 FiEgRtEBRMm P AT E] S8 S AR ] B S AT A OGS 0 A TR A - e ] —
430 ~50 min, A 77k G AV FIAE 200°C ST BRAAL R R ids e i S A R 05 A
UL T-5¢ 4= M 55 B 2 SOM, FF R A BT, th IR 2B AT 0L 2 S A R A B R 1 o 200°C
70 kPa i}, -9 W TR FAE 2 ~ 6 min Fifi s [R] 32 87 18 0, 6min 15 31 55 i (8, BPSEER T2 S, 4B (R K
6 min B, UG TR 55 B[] A28 17720 W R o B Tt/ e e B A B E) R 6 min,

2.0r A 1.6 B
b g p
—#-No4 —®Nob6 —4—No.22 °e [ Pnmin Z43
v 1\0.24+N3.29 +1\'2.33 o 12k D5 min-()::jn
2 LS —Nod7—eNos4 ’ - 8 min
X e X
% 1.0 2 s 0.8
§ i &
4 d N 4
£ 05 }é‘/‘/«/ ) £ 04
= an e
Tyt il
0.0 = — 1 L | | I I ) 0.0z B E £|
10 20 30 40 50 60 70 80 90 100 4 6 22 24 29 33 47 54
Solvent volume ( pL) Analyte number

B2 T2 S a8 RN T AR SR, (A) VARIRERREM ; (B) Sl i 5

Fig.2 Effect of headspace (HS) conditions on peak areas of eight representative fragrances. (A) Effect of

solvent amount; (B) Effect of equilibration time
3.2.4 HWEIKEAMEN TSN A I DATTIEE 0, 3 5 T BN AN 0 B B R (He B0E
N, ), il B2 5% e iR PN 5 28 00 09 43 F, BRIV ECAE SORA P A MR B L AS B 50 8% 1 A T 52 R B[] 31 7 oA
200°C 1 6 min , Z 55 B SR 700 J7 BRI e L A 5200, 455 ERT, 2 T 60 kPa 312280 kPa I, 35
A ) %) W T FEUS 16 R R T v i s P o N D R A M B SR /N TR R B AT RE s 7 AR
RIS, FHOM P Y TR BEREAS . S5 B < J7 1 80 kPa 4/ Z 180 kPa B, 44 Jo (1) minl 17 i B 4 1%
W/ 3K T BESE: F 5 LK 22 6l B /05 SO P9 R I 420 5 114 4 A8 /0 DR T o 7 {28 /) - AR5 i
PEHT BN SR TI 24 80 kPa, 25

3.3 BiENRLERmE 2ol 1 E s
X F 104 HERE 30 0 T ZLAR AL T b, LA 24 2

T €00 UG 2 | JHLE X ARG D 45 7 7 A 0 R i 2 DL ARG z1s

ABRGEXMHEAT T %58, 15— R IV B KD A 5 Lol

2 mg/L AR 40 pL, AMHI7E 151 2:1 .5:1 10 :1 K

20:1 F130: 1 A3 b A& FillE (B 3) . g55R%M, o

Bl i LU R €2 5 e T FRZ i sl / ), 22 500 T A
5 :1F110: 1 Z[ARARBA &S, A0 bES < 1R AR 20347 Analyte number
RS, RIFEP I A B ke (IR 1) .
3.4 HRERTHER

R T 2 SRS [a) B i 5 T ARG T 48 SR A e A
L PERE 9 NS HBCEAE . 0.2 g FERZE S mL INFRVE A S mL HEEDL3E S, B4 mL RS, WA

B3 A T 20T O Wi (A 5
Fig.3 Effect of GC split ratio on peak area of fragrances
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1 mL 15 mg/L 2R, IREIFH40 pL INA T ZS R . X R AR HERBON 3 mg/L Am il (PR - FH 7
(1:1,V/V))  B40 pL #E4E, i 4 ol WL, 0RO BC , 25490 o i) IO B0 AN [RD A it R 5 ARG D 245
AW ZER N, X T2 i T o7 A RITE N 35 R 2, A 1S A SRR B US55 A ) A
SR DR CAESERRE A | DGR 2 B BR300 e e 1 b A il

L PR AT 5 S DT RS CRE R T 55 SR 1 MR 251

3.5 HERRBKRREZE L st s 23 EEss
N . L e 2.0r Y85 \Is6 £S5 57 =88 i

525 P L b W VAV e B ARG B9 85 A U kA g | B s

W, L 10 05 W LG T A% B 45 4 R A R x 13

0.5 ~15 mg/kg, LAFHEI A G2 5t BS 7 €0 1 06 (1) 06 T Eo

TR AR AR , 56 I 450 1 02 S B AR b P 2 ) L

BRUE TR . 255 (8 1) £ W, S W Fte KA )

0.5 ~750 me/kg AT BLAFIOLRAE G B MG R 8K s 22 24 29 33 41 54

YIKTF0.9987, it 7525 FH B BAR & X BEFR 5 A Analyte number
3([ ‘}'Ll—‘—'3/\ \4\‘“\ N /—‘/\\‘“\ v BE /—‘\#/4 )
HELE 'fmmmf’ﬁ MM BERILIEAT e b R BT B S, B
6 KSLH, SRR AR X AN 9 i Y R A o .
- o no S, ARVERASINALS)

81.0% ~135.7% Z[i] , MXFFr il 2% (RSD,n=6) 7F Fig. 4
1.7% ~16.8% 2 [a]
3.6 LBREEMROT

N FHAR 7 X T8 20 4~ ABS YR DU ELRE S TN . FE 4 ARES AR I 4-8UT BOR R, Sy
A 3.9.4.5.4.8 F1 4.1 mg/kg; 763 DA PR 4-F EIEERKE, & &2 %0 11.3.13. 6 F
10.1 mg/kg; 761 DHES A R B B SRR 15.2 mg/kg; £ 1 DPHEMPREFER, & &
2.0 mg/kg; 76 1 DAES A 7-H AR FE R, 5 & 5.3 mgke, FTA SR G RCE Do Hbr i
100 mg/kg YRR EER

4 &R

AWEFEEENL T ABS YEEGe B B D7 7 70 A 42 2 A T A UM G i A I 5 ik, B A o T
2SI AT 6 min, 25 2RSS B AR AT 2O AT SRR Bl T ORI , A 2R T
PRARTINSE 7= A T4, AT R BV E AT PR e HSAIR, £ & M BTG I B AR P TR0 &
P, PSR A EAT L (VOCs) BRI (SVOCs ) F PR il $ 446 5%

Effect of maitrix interference on peak area of

fragrances. (S, sample; no S, so sample)
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Determination of Fragrance Allergens in Plastic Toys by Full
Evaporation Headspace with Gas Chromatography-Mass Spectrometry

LYU Qing' , WANG Zhi-Juan' , ZHANG Qing' , MA Qiang', BAI Hua*', CAI Ya-Qi*’
"(Institute of Industrial and Consumer Product Safety, Chinese Academy of Inspection and Quarantine, Beijing 100176, China)
Y Y P! ying
*( State Key Laboratory of Environmental Chemistry and Ecotoxicology,

Research Center for Eco-Environmental Sciences, Chinese Academy of Sciemces, Beijing 100085, China)

Abstract A rapid method based on a full evaporation headspace gas chromatography-mass spectrometry
(FEHS-GC-MS) for determination of 54 fragrance allergens in ABS plastic toys was developed. The samples
were extracted by dissolution-precipitation approach. In this way, a complete extraction of fragrances could be
obtained from plastic samples. Then 40 L of supernatant was transferred into a headspace vial. Under the
optimized headspace conditions ( equilibration temperature = 200°C ; equilibration time = 6 min; pressing
pressure =80 kPa) , the fragrances and solvent were evaporated to gaseous state quickly and reached dynamic
equilibrium within 6 min, then 1 mL of gas in the quantitative loop was introduced to GC-MS. The separations
were performed on a DB-35MS column and then quantified by external standard method. As the plastic matrix
was deposited at the bottom of the vial, the results showed that the interference caused by different sample
matrices was negligible. The proposed method exhibited sufficient sensitivity with LOQ of 0. 5-15 mg/kg for
all fragrances. The calibration curves showed good linearity in the range of 0. 5 —750 mg/kg with the
correlation coefficients greater than 0.9987. The average recoveries ranged from 81.0% to 135.7% , and the
RSD (n=6) varied from 1.7% to 16.8% . Finally, the method was applied to monitor the fragrances in 20
commercial toys. This study provides a good reference for rapidly determining the volatile organic compounds
and semi-volatile organic compounds in plastic samples.
Keywords Fragrance allergens; Full evaporation headspace; Gas chromatography-mass spectrometry; Plastic
toys
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