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Determination of coumarin and its derivatives in cosmetics—

High performance liquid chromatography
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A ER B FTONELR T-HARFLCR  _AFER BHEFLR . T-HEFLR .-
S BE-4-H B TR A B R R B¢t i % 2 R MR )M AE B BS Y

LY AR A REAE O Aot d A2 7 OB B A 0 B i AR i P B R . (Aot dlh 2 BOR BT )AL
RE A7 PR b Tk e S A8 W A DA 2 B At i e B BEAT 22 e KU PEAR B PR AR IE W L5 BT
UL B 5 2 AR T AN A X A A R 7= A A
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HhEmPEERREMTEYHNE
B EEIEE

1 3EE

ARAERE Tt it B SR A R F TR T A BT A W R OB A I Tk

AARHEE TN EA FR B NEER LR P EERL _AFERF THEERTEY
B E

A Y B AGE HH PR E BEBR - A R AR PR 4 me/ke, BB RA 8 mg/ke; A F TR IR
7910 mg/kg, € BRA 20 mg/keg; T-HAEFLTR T-HEFLTR . T-CALE- I HWEFTR NEFLER.
WHE SR E LR H RN 5 me/ke, ERRA 10 mg/ke.

2 MEMs|IAXH

THI ST F ARSI R AR SAT AR . R B RS RESCH, 0E B R4 E T4
. FLEARTEHBH8S] SO, REFRA (BIEIA BB & A T4,
GB/T 6682 4yr#rsLuf == FH /KBS AR 36 T

3 EE
AR IR SR B B L IR BT BB E R RGBT S s vk RE B, VBOME T R A A
- EEE S

kB A LI, BT R R B R 444l , kA GB/T 6682 MLE I — 2K .
4.1 ZJiE ik,
4.2 WEE. gk,
4.3 —“EH k.
4.4 USRI,
45 ZME:.
4.6 VKEEER.
4.7 SEH.
4.8 0.05 mol/L Z RIS :FREX 1.925 g ZMRE (4.5) , /KB MIEH B R 500 mL K8+, FHAE
AENE RS .EH.
4.9 0.1 mol/L EELANEW : FREL 0.400 g A (4.7, MK BB EH B E 100 mL AR, EA
)
4.10 0.1 mol/L EEMM-ZHERAFW A+ O UAR+HAEFD . BH 90 mL ZIE (4. 1D E 100 mL &
M, A 0.1 mol/L &8 LANIE I (4.9 BRI RS .
41 FERE  _CEAFERTHERFER.T-HFEFER T 2EEAFEFERZ NFER NEFE

RABHEECRNTXAR EXZAKR.CAS 5. 4T EHKAMMEN 2 TRES MR A TR
1
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F AL PR UERSEBE B AR /NT 9800

4.12  FXE R KHATA Y B AR HE i 5 % (1 000 mg/L) : 4 I FRBUA bR fE f (4.1 10 mg R # =
0.1 mg)ZE 10 mL F&EMH U EFETELH 5 mL “EAFUDBEM, HHIE WD EXEZIEI,
HARPRAE S 2 DLW B (42D W R e A B2, T 4 °C LR, WA 3 AN

413 FHERLHMEVKRSRERE: 25 BHR 1 mL &G R LA EY IR &R (412 =
10 mL &, AW B (4.2) A 2 20 8 , AR 95 75 2 0 W B (4. 2D i B8 8008 B W B3R & A i T AR R
BT 4 C LA, AT 3 A

5 {UFEfnigE

5.1 BEXWM G HPLOY A “REEFIENE.

5.2 WM IE- R/ B (LC-MS/MS) Y . Bl A B % B T IR (ESD.,
5.3 HAEKE.

5.4 E.OHLHEAMKT 5 000 r/min,

5.5 WiEIREHR.

5.6 AT RYEEN 0.000 1 g A1 0.001 g,

5.7 HEWAE.25 mL,

5.8 HZEMEIE.LE 10 mL,

5.9 fHSLUBHE:0.45 pm, HHLA,

6 MELR

6.1 HmibE
6.1.1 k¥ . BE . FHMEMHEER

FREL 0.5 gCREHIZE 0. 001 @) ik T 25 mL HELEAEEG.DHF,MA 8 mL 0.1 mol/L & AM-Z
EIRA K (4.10) , IR IR & )5 7EM A /K1 (5.3) B A 2 B 30 min, DA VKBS AR (4.6) 35 pH ZE
HIFHCEESZE 10 mL Z1E,BS. RSB BEEE 10 mL HEERE.LE (5.8) 41, L
5 000 r/minB.0> 10 min, EIEWZ 0.45 pm FRFLIEME (5.9) 13 U8 , 136 w5 25008 AH €238 I 5

6.1.2 EEXHEMR

FREL 0.5 g = 0. 001 @) iRAEET 25 mL HEHAEG.DHF, A 2 mL PSR (4.4, BIER
AJFHEMA 6 mL 0.1 mol/L EEAAM-ZIBEREBERA.10,RERE, L THER 6.1.1,

6.2 MEFH

TR OB AR £ T U 8 SR R N T

a) faigH . ZORBAX SB-Ci5,5 ym,250 mm X 4.6 mm(N&), BiAH Y& ;

b ﬁﬁ]*ﬁﬂ%‘% 1;

¢ ¥ :1.0 mL/ min;

& HEE 30 °C;

o RMWEK:.FOR._EAFLR.-HEFTEMAFTTE 280 nm, WHFECRABEHETLE:
306 nm,7-HEFXFEERM 7-Z HE-4-FHFEE 320 nm;

D HEEEE .10 L.
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*x1 ®zh4E
- —— 0.05 mol/L ZRRZ W 20 %
(% 0.25% Z.8) /%
0 0 70 30
1 5.0 55 45
2 8.0 50 50
3 8.2 10 90
4 13.0 10 90
5 13.2 5 95
6 16.0 5 95
7 16.2 70 30
8 18.0 70 30

. AR BUIEL

6.3 IRAEMZKMEH

FH VR B (4.2) 0 7 SL R S A AR W) B3R 5 s v VR R R A BUVR R 0.2 pg/mL. 0.5 pg/mlL,
1 pg/mL.2 pg/mL.5 pg/mL.10 pug/mL.20 pg/mL MR EFRE TV, #% 6.2 MU 5E 254 VR BE i IR
) e BERE U AE , LA e T AR - VR BE AR 1R, 45 B Am o il R [T H 5 2

BFELRIHMEYREBORARAERS LW B R B.1,

6.4 ME

% 6.2 B RE A AF X 5 DR BEAT I A2 , RISMm ek e B 157 DU AR v X 7 T 3R L A3 A 0 1y i
LIV 7 s Y BT 5 56 46 4 Yo L A o A U A R R PR AR 2T . EATRE R UE I, QR IR R
R BCH AT AW 10 35 W R B I 8] 5 o A — B, OF BLFEFTBR AT RS BORE A G B R I W BB 5 AR
WO 3 5 b o it — B0, W FT 0 20 B ARE B T AF R B e L R A A W . W, PR L T AR
- BUE BT AR R KB T ES LK% C.

6.5 Z=HIKE
BRASFRIBUEE ft o , #5485 I e 2% R A AP R AT .

7 #RiHE

R DOHE RS R EWAL/NUGHES RNk A .
c XV
m

W =

A

W —Afte b F T RS EM A S &, B0 Z A T 5 (mg/kg) ;

MIHETHEME L EHMERTHENEFEZRRETEYIRE, AN AR T EZH
(ug/mL);

V — R RAESER, B AN Z T (mD) ;

c
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m —— RN RE, BT (D),
8 WHIRFIEER

APRAEFIAE IR E R . SR MK R 4 me/ke, ERRH 8 me/ke; “HF LR KR
H 10 mg/kg, E R H 20 mg/kg; -HARFTUR T-HEFLR.T-CEEIHEFILR HFEFLE,
WA GRMBEHEE LR HRA 5 mg/ke, €EMRH 10 mg/kg.
9 HWEMBZE

TERMWE 8 mg/kg ~ 200 mg/keg N, BICRLE 86.5% ~ 100.7% 2 8] , 40 X3 5 e 22 N
0.8% ~ 9.7%,

10 f¥FE

A6 T S A T BRAT 10 T R 2 7 9 R 2 2R ) 2 %o 2 (R i AR P B 9 109
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Mt x A
(B BB RO
EERRETEYHPXEZR . EXEZR.CAS S . 4FX . EMAMENS FRE

FORKRHMAEYH R XK FEXLK.CAS 5 4 FR . EWAMHET ST RENLE AL
KAl BERREMEYHDPNER EXER.CAS S . 4FX . EHXFMEXN T FRE

- AHXT 43
3 R ki CAS & SFR it
TRE
FEX Coumarin 91-64-5 CyH; O, 146.15
WHEEE Dicoumarolum 66-76-2 CsHy; Os 336.30
7-HEEFETE | 7-Methoxycoumarin| 531-59-9 CiHs O 176.17
—EE/EE Dihydrocoumarin 119-84-6 CyH; O, 148.17
BEHEEFER Acenocoumarol 152-72-7 | Cy; HisNOs 353.33
OH
O
O O
T-HERFTE 7-Methylcoumarin | 2445-83-2 | C,,HsO, 160.17
\
\/O O (0]
TLRMA | TEhoxydmet | oo | CuHLO 204.22
HEFTER hylcoumarin e = ’
0]
O
KELE Pyranocoumarin 518-20-7 | CyHisO4 322.35
4008
O (0]




GB/T 35798—2018

ft R B
(BHEMD
EEERETEYHNESRREEILEE

LR AT E YR OB i LI B,

2
60 4 /=280 nm

40

mAU
J

20 4

E /=306 nm

mAU
'S
(=]
1

80
/=320 nm

60 4

mAU

40

A

t/min

ViE

1I—NFEE;
2—FHE;
3I—T-HEREFEE;
I——AFEE;

5 EHEEE;
6—T-HEFEE;
T—T-LEE-AHEFETE;
—HNEFEEK,

BBl BEERREMEVYHSHEEREE
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BAR LN ESH RMFWT

M R C
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a) g XBridge Cis#,3.5 pm,150 mm X 2.1 mm(HE&) ,HAHYH;

b) FshH. WE C.1;

c) Wi :0.3 mL/min;

d) Eiﬁ:35 DC?

e) HEFEE.5 uL,

*x C.1 #®zhH
L i} 8] / min /% zZHE/%
0 0 70 30
1 4.5 35 65
2 5.0 5 95
3 6.0 5 95
4 6.1 70 30
5 8.0 70 30
C.2 Ri&H

Bg WS 2400 .

a) HEHNHEBERE;

b) EBHEHE:3.0 kV;

©) ﬁﬁ%ﬁ:&o V;

d  FHEGERE:0.0 V;

e ETIEE. 150 C;

D BENSK AR HE 1000 L/h,BE 500 C;

g) AL A WE 50 L/h;

h MESR&R;

D AR RSN, FEREEAEY MR ERE BB TR EEE X EEE T

fL AL TR VRE 3 BE R (AR X R A RV 2 S LR C.2,
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RC2 BFEXREMEYHRENE . EEAX . EEEF.
EEETFX EARE MEERE ANFENRFRE

1R e H#HEFL Tilf 18 A Xt
. LB BT BT R 2
AR Hif [ st / / L [ ESS; s y
m/z m/z 0
min \% eV %
- 335.3/161.3 15 100
WEHEEE 2.04 ESI™ 335.3/161.3 17 +20%
335.3/117.2 39 67
B 147.1/103.1 16 100
HEOE 2.92 ESI™ 147.1/103.1 26 +20%
147.1/91.1 22 72
7-H & 177.3/121.3 22 100
- 3.23 ESI* 177.3/121.3 30 +25%
HEGER 177.3/133.3 17 46
B . 149.1/121.1 15 21
—EAFER 3.41 ESI* 149.1/107.1 26 +25%
149.1/107.1 16 100
7-F 3 161.1/105.2 20 100
. 3.66 ESI* 161.1/105.2 26 +20%
HEEE 161.1/117.2 15 58
& T A 352.1/295.3 22 51
E'_ 3.70 ESI- 352.1/265.2 36 +20%
5E 352.1/265.2 30 100
-2 R -
205.2/177.2 18 100
4-H 3 4.48 ESI* 205.2/177.2 28 +25%
o 205.2/121.1 25 30
X
- 323.5/251.4 18 29
KEEER 6.33 ESI* 323.5/251.4 22 +25%
323.5/173.3 32 100
C.3 TEMHE

e FE L 3R 2 A D R U s o A R G R R o i B i U R B I ) o AR R — B
GBI B £2.5 %0 2 ) EARRE B ARG B 90 00 0 A B B X = B8 15 T 88 A 218 Y V% R KK A o
B — B0, AR R B 22 N R CL2 MLRE B R DU AT P R o R A A X B B SR BT A

HFERIHMEYRSEFEE THREAIERSILE C.1.
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161. 1>105. 2

B R n o o e -

2

I/%

B 147.1>103. 1

6

352. 1>265. 2

A RAAAARAS Saaah RAARA RAARA REARS RRARARERRE RRRE:

3

/%

177.3>121. 3

7
205. 2>177. 2

B A RASARRARAS LaRAR AR AR RRARA RARRA ARRA RARAR RARE)

4

/%

149. 1>107. 1

8
323.5>251. 4

R o L L L s

2.0 4.0

‘i’;ﬁﬂ}i:

1I—WEHFEEE;
2—H/HEE;
3—T-HERFTEE,;
4L——EF/EE;
5—T-HEFTE;

6 BEHEEE;
T—T1-LEE-APEFITE;
S—HFEE.

& C.1

6.0

8.0

t/min

L L B N L L L LB BN

2.0

4.0 6.0 8.0  ¢/min

BEERREMEYHEEETFRERILE
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