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Determination of dimethyl oxazolidine, 7-ethylbicyclooxazolidine and
5-bromo-5-nitro-1,3-dioxane prohibited preservatives in cosmetics
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il sk —REEM T, 7-Z EREMEM KT 5-1R-5-fFE-1, 3-—
15 k5 PR F 7 85 57 O 28

1 SEE

AFRHERLE T Ao i R ER e 7- 2 38 UM 45 1 5-YR-5- il 2 -1, 3- &I (193 5 77V

AFRAESE —EIEH TKEESE . KA AN A K A i o 7- 58 XU IE W e T 5- 5 -5-ird J&-1, 3-
T DA R H AL KB R Rt i R R SRR (R, B RE T KRS KR RS AT K 21k
et Hp R R ) 5

AFRHERIER IR E R IR S5 —k: AR PR N15.0 mg/kg, E&FR¥IH50.0 mg/lkgs 25
T TR R 915.0 mg/kg, fE & PR 950.0 mg/kg.

2 HEMSIRAxH

NB) A A SO N A AN T FL v H AR SR S, AETE H AR RS IE B T A
o FLEAEHM S HSCHE, HEHRA CEIEIERMESCeR) @A
GB/T 6682 /#7556 2= F 7K FUAS ARG 7 ¥4

F—% SHEEE-FRILE
3 R

SRR ORI 22 DU SR PR, UM - Bl g s SR AT R 7 1l (SIMD B4 4,
LAOR B I (] RVRFAE 25 1 IO 2 BELLSE 1, AMRiZoE &

4 HFISAR

4.1 VUERRE: Jriral.

4.2 TNEH: ik,

4.3 TooKBREREN: M4, T 650°CKI%E 4 h, fEAF T3 AT,

4.4 FREVIRT: — FEEREREGE . 7- LB UIAERE AT 5-1R-5-f -1, 3- “RELE bR 5T 1) TR 3L AR INCT
SRR CE B S RE AR /FESCARR CAS 5y 43 Fal. M Tl E M 4503 I % A &
AL, ZHEEA/NT 95%.

4.5 JRAFRETAEW: 2 BERRRIUE EhrdEY R (4.4) CRERE 0.1mg) , FHIARR (4.2) Fdii B
EIEJY 1000 mo/L (R FARARAEI & (T 4 CROGIRAE, RIRAE 3 DNH)D o BUHRIM A AR, 141
6.1 BEATALER, 15 B HE P  HERA RS S B 5 AR bR AR 2V, R 0T VA VOB b R o B VR B 2.50
mg/L. 5.00 mg/L. 10.0 mg/L. 20.0 mg /L. 50.0 mg/L. 100 mg/L [{] RFE &bt TAEETR (IUBCHL
) .

4.6 JEME: HAHLRIEM, FL1F0.22 pm.
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5 F|/RF

5.1 ASAHERE-FE A AR TEER (ED .
5.2 4yHTRF: JEE 0.001 g A10.0001 g.

5.3 HAERIHEEA.

5.4 ImiERGas: B EAMEK T 3000 r/min.
5.5 B0 FsfEEAMET 4 000 r/min.

6 IRILPR

6.1 AR

FRECAFE0.5 g ORI 420.001 g) 150 mLE ZE¥ kL .0, IIN10.0 mLPUE R (4.1 , A
0.5 gTC/KERIRAN (4.3) , RHEIRA), HA$RE10 min, 4000 r/mings.3 min, M iEWL0.22 umJEfE,

FFIE o

6.2 MEFH

ARSI S5 TR

a)
b)
c)
d)

e)
f)
g)
h)
i)
i)
k)
1)

Tl AE: 5% IE-950% FH L AR A i A JE BANE il AE (30 m>250 pm>0.25 pm)
BERECIIRE: 220°C;

WA A EAA, FUE 1.0 mL/min;

THEFEFE : WIERIRE 60°C, {44F 6 min, LL 10°C/min JHE % 200°C, F LA 15°C/min JHEZ 280°C,
{R%F 5 min;

BT A ERE, RN 51

AR 1.0 uL;

FEH AR E: 280°C;

HE T HrREHE (ED ;

HEREE: 70eV;

BRI E: 230°C;

P ST, AR 3 min;

RrAb S AR BT I TR) . AR E B 3 T R FEFE S K 1o

F1 3 HENLEYIRRERTE) ., HHERFSTFREEL
&Y DR B B 1) MR BT CGEEHD
7- L HERIAEM: A5t 11.29 55:83:113":143 (40:50:100:30)
5-1R-5-fiF Fik-1,3- &L 13.51 85:107:135:137 (29:50:100:95)
M 3.37 58:70:71":86 (46:38:100:62)

CERBET

6.3 HRETLIERRZLRH

M E KA (6.2) X RINEAIRHE TAEEWR (4.5) FHATIE, LAEEERERBUINALIR, KR
IR BEURE AR R I, il bk AR 2k
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3 ol B FH I35 8 R b R TR F) AR - B U IR 2 L% B I BL1
6.4 EMESH

FENE AT (6.2) N, BFEIRBANERAE AR R LE 352 1 (o i i /0 AH [ PR BE I (] 4L (20.5%)
B, HASRE R R 18 1R 88 1 = BE 5 I A 24 A A A R RFAE 128 5 RS 28 2 AR AR Xl 22
AL 2 MU L AT A A A S H AR 54

*®2 EMMBIEFHES FENBFEEMNRR R ITRE

X FEE (%) > 50 > 20-50 > 10-20 <10
VR KR ZE (%) +0 +5 +20 450
6.5 TEDH

ASHRIEER MRS HE 20325 78 S E o DA A DU R bR I TR B R AA R, 8 I FRD 58 B ) U
AR AR, il bRk 2,  DLulRE R A0 1540 R Ve T AR 5 e et 26 LA E B

BUFEIER (6.1 RPN 75 0 1A Wi IS A 250 LA o 14 R 2 PR Rk P A, 2 P 9 B Pl
AT AR Ja HEAT I E

6.6 ZTHIRW
FRAFREGREESS, 43% 6.1~6.2 #H4T I € .
7 RIEHIELE
WA PR BRI & Ei% (O T

(c—c,)xV x1000
W=
mx1000

e

w—ikFE PRI SIS, AN T 5 (mglkg)

¢ — PR (6.1 PRI ST AR NI L, AN AT (mg/L)
co—F HIRFE (6.5) AL EMIRIKREE, HBANZ T (mg/L)
V—EARHH, BT (mL)

m—iXFEE, BACAT (@) .

THRE A RAR B =0 R

8 [EIERFFEE
TEAN NI FE 2550.0 mg/kg ~ 500 mg/kgyi [l P, U3 7E80% ~ 110%:2 [i],  AHXS bRk 2 /N T-10%.
9 RTE

FE S G5 AT I PRI E S5 SR A 2806 ZEAE AN SR EI{E 910%.
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FIX SMRERIRE
10 R

IKFESEA i b ) — HRE MR 22 50% S FE VAR (viv) $2HG RIGRA IE C et B, 9-27 1
FPIEFANTAESG, H SO OIS g . DLR I ARG B eV, SRk & .

11 RIS R

B 7B U IS, BT e firall, K NGBIT 66825 i — 2K

1.1 2. tigal,

1.2 IEdkE: ik,

11.3  VUBER%EYN (Na,B,O;410H,0) : 4,

1.4 9-Zj IS (FMOC-CD) : 4F>99%,

11.5 S50%ZBEER (viv) = HEFREEL 50 mL £/ (11.1) M50 mL /K, JBAE&H .

1.6 PP HERIFREL 5.0 g POBIEREN (11.3) , T 90 mL50°C/KH, #A 100 mL &,
IKEF L

1.7 9-Zj A BRAL SR (10.0 g/L) : HERIFREL 9-2 AL FRIE S (11.4)050 g, ¥ T 20 mL 415 (11.1)
i, BASOmML AEM, Al (11D ERZEZE.

11.8  FrRAEMMZR TR MHERFREL — FAIEREME bR UE T (4.4) 25.0 mg R[4 0.1 mg) , BT 50 mL
g EmT, HOR QLD BR. 5, 520N 500 mg/L Fbrde s &0 (T 4CROLHRAE, 7]
17 3D o HERI RS IUE B FRUERE 8, FH 50% LISV (11.5) B R R Ao Bk 2 2y 2.50 mg/L.
5.00 mg/L. 10.0 mg/L. 20.0 mg/L. 50.0 mg/L. 100 mg/L FIbr#E TAEWEW, LRSI .«

1.9 JEME: AYLRIEE, fL1£0.22 um.

12 {UERR&

121 SRR B A RS R 25 .
12.2  Zp#r kP J&& 0.001 g #10.0001 g.
12.3 itk s

12.4 BB PIH AL

12.5 B0l HEAMIKT 4 000 r/min.

13 RIELE

13.1 RFEALTE

FRECAFE0.5 g CREA220.001 ¢) , B T-50 mL A ZEHRLE.LE 1, IIA10 mL 50% MR (11.5) ,
HESR L min, #EAFRELL0 min, AEEEE, A2 mLIE ke, #RiEEH1 min, 4 000 r/mini .02 min,
HERIRSE N ZHEW1.0 mL, JIA0.2 mLZEMIATR (11.6) , WER S, SRIEMA0.2 mL 9-% H L ¥k
FEUAW (117, FiRR 10 min, TR E SR IR S A S RO kO E .

S EEURNR BRI OB A RSB G, I 28N R S
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13.2 MEEH
13.2.1 SRHEEIESE TIEEYE

AR L S5 TAE R R

a) fifkE: Cuf, 1.8 um, 50 mm x2.1mm (id.) ;
b) WizhAH: M5 (11.1) FK, BhEEPM &1 WARS;
c) JitiE: 0.4 mL/min;

d) H:iF: 30 C;

e) Wi: 265nm;

f) #FEE: 2ul.

g) JEIZATHIE: 3 min.

®3 ERRERIESEIER AT

18 (min) LI (%) K (%)
0.0 20 80
6.0 60 40
9.9 80 20
10.0 20 80

13.2.2 tnEIERRLZRET)

WL ECR bR TR W (11.8) 1.0 mL, fIA0.2 mLZEr A (11.6) , WIEIRAIA, ARG
AN0.2 mL 9-7j L FRFLEUA W (11.7) , =IR/MN10 min, 5L I I8 )5 1% m R it 2 T4E
ZAF (13.2.10) BFATIE, DL IERIET AN NALER, 56 N VA TR FE AR AR E B, 22 Rk
TAEHRZL .

R R R B v A I VAR A VRORE R P S L % C I CLa
13.2.3 REENZE

RSB s S5 TAESA (13.2.0) ME AR (13.1) , dnSRAs H 0 f pil g (1Y) Of B9 1) A 5
PRAEVIR P —E0 FF BAEFOBRTS 505 IR S B B b, 2905 60 B SAREY G — 25, URTHTE A
ERESCABATERE S, O R T AR, DAAMRIE B B 1 REVE Wm0 47 f) i 7 A1 B 6 b v T AR i
LRI PEVE I 2 N, H 2 T AR A VR T 3 2 R S A T 5
13.3 =z=AIRKE

FEAFRBUGRFESL, ¥94213.1~13. 247 5% o
14 RIEHIEAIR

R R & K (2) BEATTHE:

(c—c,)xV x1000
W=
mx21000
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A
w——IRFE R AL 1, AN e RT3 (mg/kg);
c——MFniE A3 B BUREA R (18.1) TP O PTEIREE, FRAAZ BT (mgl/L);

Co — MIRAE A R0 2 k6 (13.3) el H D MBTEIR L, AN Z ST (mg/L)s
V — I FREBOE AR, AT (mL);
m —iXFEE, AN (9)-

2k LR = o

Bl R FAE S

FEAN IR FE 2950.0 mg/kg ~ 500 mg/kgyi [ P, [RS8 4E80% ~ 110%2 (8], AHXSFR Al 2 /1N T-10%.
RFE

A5 H R NVEZR A IRAT I PR UL RE 45 2R IR 40 ZAE AN O I AT 2{E 1) 10%
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Mt R A
(ERMEMIR)
EMIRER
A1 3BT EMIRAIPITZIR,. INCIBZFR. HXZIR. CAST. - FX. B FRERUFLE
I
. - FHXT4
LA FR ki S INCI £ #K% CAS & SFR 2B g
- NEg A 4 4-Dimethyl-1,3- Dimethyl
TR IMemyl-2,5-0x Imemhy 51200-87-4 | CsHyNO | 10115 | HN
it azolidine oxazolidine QO
5-Ethyl-3,7-dioxa-1 . /NN
7- XU IAE . 7-Ethylbicycl 0 0
LEXH -azabicyclo[3.3.0]o y _|c_y clooxaz 7747-35-5 | C;Hi3NO, | 143.19
e s olidine
ctane
9 Br
5-YR-5-FiF 32 5-B -5-nitro-1,3 | 5-B -5-nitro-1, N
RS- romo->-nitro fOMO-o"MIO"L | 30007-47-7 | C4HeBINO, | 212,00 | -0-N~F"0
-1,3- Mk -dioxane 3-dioxane )
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M X B
(ERMEMIR)
MBI EFIFREM RS HEEIE-RIEREFRE

13.51
1.6x10° 1128 | 3
2
1.2x10%
=
= 3.34
8.0x10* 1
4.0x10%
0.0 QL - T T T T L| T T _k_/l_)_/\*ll
0 5 10 15 20 25 30
i R /438
1—— T HRRREm

2 —— T-LFE AR
3 —— 5-JR-5-fifFE-1,3- kT

B.1 3MBEFIRENMRMNSHEEE-RIESEFRE
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C. 1 ZFRAEIEM G EYIBUR RARHEEIER (A =265 nm)
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