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A -6-FTRAFLET-CRE-4-FAF2F5,7-2FRAEAF2FT XAFLFT M F LT RNGDHAAMER - Rikk,
FiE RA SR TARAR A RIIEA A B A RN FHRAEX, & 55 MM Thermo TG — SSILMS £ 28 % 4£ (30 m x 0.25 mm,
0.25um) 5 % , 26T HEF(EDB TR E B, RNAFB T LM (SIM) 22 Mk 2 2 ER LR SHFLXTRMLEMOR
FRESMNAE2.0~102.0mg/ 1. 1.0~51.7mg/ L. 1.1~56.5mg/ L. 1.1~54.4mg/1.,0.4~20.0mg /L. 1.1~55.6mg/L.1. 1~
53.3mg/L.1.0~51.3mg/LiEA A 5S@mMREMEXZRIF MLEZXHKRT0.9970n=6);7-4%-6-FTAELFLZFEANSE
S EWEM RS H A 128 ng/ g Fo 177 ng/ g, h 6 # A L F LALLM aGHNIR Y 6~41 ng/ g KA E SUREFFTEEIFERGT
FEEDIE A 89.78% ~116. 64%(n=6) ;8 A & L7 £ALG M 3 AR F LR T4 F 49 RSD ££0.91%~5.68% FEE A, 34T 6%,
L% R EAE T, sk Rtk e b 8 A A SR RS eI B R
KA A 27 R A ER - Rl ik ik s
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Determination of Eight Coumarins in Cosmetics by the GC - MS
ZHENG Shu,XIE Jing,QIN Jian
(Chongqing Institute for Food and Drug Control,Chongqing,China 401121)
Abstract: Objective To establish a gas chromatography — mass spectrometry (GC — MS) method for the simultaneous determination
of eight coumarins including hexahydrocoumarin, 7 — methylcoumarin, 7 — methoxycoumarin, 4, 6 — dimethyl — 8 - tert — butylcoumarin,
scopoletin, 7 — ethoxy — 4 — methylcoumarin, 5,7 — dimethoxycoumarin and phenprocoumon in cosmetics. Methods The samples were
dissolved in dichloromethane, and extracted by the ulirasound. The above eight coumarins were separated through a weak polar
Thermo TG — 5SILMS capillary column (30 m X 0.25 mm, 0.25 pum) with the mode of programmed temperature. The ionization
mode was adopted with the electron — impact (EI) ion source,the selected ion monitoring (SIM) mode was adopted to determine,
and the external standard method was adopted for quantitative analysis. Results The linear ranges of the above eight coumarins
were 2.0-102.0 mg/L,1.0-51.7 mg/L,1.1-56.5 mg/L,1.1-54.4 mg/L,0.4-20.0 mg/L,1.1-55.6 mg/L,1.1-
53.3 mg/L and 1.0-51.3 mg/L (r>0.997 0,n=6),respectively. The limit of detection (LOD) of scopoletin and phenprocoumon
was 128 ng/g and 177 ng/ g respectively,and that of the other six coumarins was in the range of 6 —41 ng/ g The recovery rate
of the three types of matrixes including liquid,emulsion and cream preparations was in the range of 89.78% — 116.64%(n =6). The
RSD of the content of eight coumarins in the above three different matrixes was in the range of 0.91% - 5. 68%,all lower than 6%.
Conclusion The method is simple and reliable,which can meet the requirements for the determination of eight coumarins in cosmetics.
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B AELSURAL T AR 7, FEEE S T (R B fbot i rh
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Yy o CARE 0B XA GRS Y 0 T BE A BT
o MR EA TS, L HEXTRNELER S
A F TR R ik AT G AR S s (2015
FiRIE ) F B R S A AR TE RGN 5 e B 4,6 — 3%
-8 -FFTHEER T -CHE -4-FREFGR K
WEOGR.T-PREFTE 7T-HRETE ANEML
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1.1 {¢z8

TSQ 8000 Evo %Y = PUAR AT B FHAYL , By &7
B TUR (SEE TR KA H]) s MSA225S - 1CE - DI K
(TEEFEZ R A E NG+ 4 Z—) ; XPE204 £
KV (i LM R - R Z A6l WBERI T HZ—);
Multi Reax %! {H jli V& &) #% (1% [%] Heidolph 23 H] ) ; KQ -
8OOKDE U 75 i 15 Pk i (B 1L it e 7 (S AT FR AN A
1% 800 W, 4l 2% 4 40 kHz)

1.2 X%

KN 5 E b7 i (phenprocoumon, 41 & A 96%
5 N4 - RTW - 119 - 6) , N A AL F 0 K bp A
(hexahydrocoumarin, 4l 4 96%, It 545 - KHI -39 - 2),
4,6 - "HIFE - 8 — RE T G RRUER (4,6 — dimethyl -
8 — tert — butylcoumarin, 2 A 96% , 4t 5 6 - CWA —
105 -3),5,7 - ZHAEEF G RRAESR (5,7 - dime-
thoxycoumarin, 2 & A 98% ,#t 5 2 - HBS - 28 - 1),
0 T 15 K Toronto Research Chemicals 2y ) 37 — H
S LA T EBRUE N (7 — methoxycoumarin, 4 & 24 99% ,
5426723, E AccuStandard AN H] ) ;7 - LA K -4 -
FH L H G R BRI (7 — ethoxy — 4 — methylcoumarin , 4fi
£ 4 98% , 41t 5- 4 10214970, 2 [H Alfa Aesar A F] ) ;7 —
L7 5 AR (7 — methylcoumarin, 26 & 4 99. 8%,
154 A0013703, H1 [ Bepure A ] ) ;7 — #23k — 6 - H
S FE T TR AR UE T (scopoletin, 410 41 99. 9%, {it 5 K
00019090 — 622, 3 [ ChromaDex 23 ) ) 5 FF st (3 i i,
L5 €G2113850, 35 [ Fisher A ) ; G ke (aikal,
SR 29Y 1902FK, J2E ACS A H]) 46k /K (18. 2 MQ-cm,
R v 2 HR A K L) o
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2 FHEEER
2.1 BiESHRIEEHY
2.1.1 GC 414

{OFERE . Thermo TG — SSILMS 55V EEANEAE (30 m X
0.25 mm,0. 25 pm) ; < 2 W : 1. 0 mL/ min; 73
PLEE 1210523 10 mL / min; #ERERE 1 L gERE
TR . 250 °C; B2 7 71 : 80 °C A%-4 3 min, LA 8 °C / min
H ATt 2 240 °CPREE S mins iz 1A : 28 min,
2.1.2 MS 4%

BT B (ED B 7R i T2
70 eV FH 7 3 BERE B WS (SIM) 5 25 - U5 7L B
280 °C ; 15 iy 22 IR ¥ - 280 C . &1L & W 1R 4 B8
W31,

F1 SHEERUAYNRENBESHTESRTF

Tab.1 Retention time and characteristic ions of the eight coumarins

WA 44k BN (min)  EREF(n/z) ZEZEF(n/2)
*EMELE 12.61 96,124,152 67
1-RhkAEE 15.04 77,104,132 160
1-PAAERE 17.41 77,148,176 133
4,6-Fh-8-#TAREE 20.01 187,230 215
1-Ah-6-TAKEEE 20.36 164,177 192
T-LAK-4-FESEE 20.435 91,176,204 148
5,7-~9akEEE 20. 67 135,163,206 178
Ahk ik 26. 00 91,121,280 251

Eim/ z AT,
Note:m / z refers to the mass — to — charge ratio.

2.2 HEmMATALEE

TGN it (oK) (BURERL 0.2 o RSB FRE
BHHERAS D, H AR BEER E 10 mL, R34k
sy B BT, 20 0. 22 wm A HLAHIERE R I, F
FEA T

FLIR BRI BURE S 0. 2 o RSB R e, B
FEHEE T AL 0 mLAGRGE LA, FH =AW biE
AE 10 mL, SRR 45 8 RS , £60.22 pm
A HUAEDE B8, HERE AT
2.3 FRAEMRBRE S

BANEREEEMT - B -6 - FEREFEER
P b A 18 RS PR, VT R T o R T A vk B 3
51124 200 mg / LN 40 mg / L A5 5 59 HoAx 6 Fh
o BRI i [ 95  4  E V JEE  100 mg / Lo B LA
PRUEVE TRGE 1, FH A bets B, S A SR vk
J#42.00,5.00,10.00,20.0,40.0,100. 0 mg / L,7 - %
-6 - WHEEFCRBEKE RN O0.40,1.00,2.00,
4.00,8.00,20.0 mg/ L, HAy 6 Fp & 5 K it WKk
1.00,2.50,5.00,10.0,20.00,50. 0 mg/ L) RIIES
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Tab.2 Results of the linear relation test, LOD and LOQ of the eight coumarins

o-th 4 AR LM E (mg /L) = )3 7 A2 r #alfk(ng/g) T ZM(ng/g)
NaMNHF 2 E 2.0~102.0 Y=1.625E6X - 9.328E5 0.999 6 41 137
T-VYAEEE 1.0~51.7 Y=3.519E6X - 3. 145E6 0.999 8 7 22
T-VaAFEE 1.1~56.5 Y =2.948E6X - 6. 383E6 0.999 6 11 35
4,6- =Wk -8-HTHAAFEF 1.1~54.4 Y =4.772E6X - 5. 624E6 0.999 8 6 20
T-8k-6-VAASSE 0.4~20.0 Y =1.725E6X - 1. 445E6 0.997 1 128 427
T-CLAA-4-FHhEEF 1.1~55.6 Y=4.833E6X - 3.838E6 0.999 6 19 65
5,7-=—waASF2E 1.1~53.3 Y=2.713E6X - 1.935E6 0.999 5 23 77
E SR 1.0~51.3 Y =1.540E6X - 2. 999E6 0.999 1 177 590

*3 3MTARERMERBIRENBEEERKEER(%,n=6)
Tab. 3 Results of the recovery test and the precision test of the three types of blank matrixes (%,n =6)

P RAED 2.5mg/L 5.0mg/L 20.0mg/L P RELEH 2.5mg/L 5.0mg/L 20.0mg/L

BkE RSD mKE RSD mKE RSD BRE RSD EKE RSD wEHE RSD

*EMFLE KA 8978 160 108.51 1.9 105.02 2.22|7-#4-6-FALALE A 106.44 119 110.92 1.80 105.03 0.90

Ak 98.29 374 115.85 116 114.13 3.09 Lk 106,19 4.77 11499 1.58 11111 2.56

FF 9588 124 11569 2.40 11147 2.62 FF 0 113.07 2.5 112.04 3.00 113.26 2.56

1-Th42E A 10811 0.91 10102 212 106.86 176 |7-LAL-4-FAAEE A 9269 138 100.39 2.89  99.84 2.00

Ak 10514 4.83 11378 1.20 107.81 2.60 Ak 98.20 4.98 105.68 220 112.89 4.13

FF 10620 187 107.22 218 113.24 1.9 FE 9148 212 11531 3.33 108.92 2.37

7-PaASLE KA 10943 102 10403 2.26 10018 2.05|5,7- ~FALELE RE 9721 1.69 102.83 3.13 10194 2.03

k10457 5.47 113.01 154 100.45 3.44 Lk 98.51 413 106.82 222 115.41 4.33

FE 10288 239 106.67 2.56 114.10 1.7 FE 9874 2.06 116,64 3.65 112.20 2.34

4,6-2Fh-8-%ThE2E A4 106,13 123 107.11 3.01 102.66 2.24 | kAmAk2% AA 1132 461 11189 2.30 108.25 2.87

Ak 109.91 5.68 11278 1.6 112.67 4.3 Lk 109.67 4.89 11266 3.31 109.36 4.55

FF 0 107.63 1.83 110.03 3.31 113.13 2.07 FE 11480 3.97 11237 5.02 11279 1.70

B b VAT o
2.4 FHiEFEE

LM RHEEGRIMR o EBR A B 2. 3R
AR E S VA, 75 2. 1T T 3% 5 i 45 14 A
Bro DL 8 P 2 R AL A W ) i W (X, pg / mL) A
T AR A AH R D TR (Y) SR N AR AR AT 2 1T 1T, 75 1]
AR, TR L2 2 BURE 1 0. 2 o SRR, I — G H e
Fi BE 25 10 mLL, LA 345515 M L 113G I B, LA 10 £7%5 45 e
P8 e bR 25 R 2.

e el Ae it 6 5 0KG 25 B 06 < 7 /K 0] FLVRORN 7 7R
3kt A L ER T R, SN 2. 33 R A ARE S IR,
NAME TR W58 5.0,10.0,40. 0 mg / L,
7-FREE -6 - WEAEFUERTIHNL1.0,2.0,8.0mg/ L,
HAaoMEERERMEW/3042.5,5.0,20.0 mg/ L[]
FES T AL BRI — A0 BR, #5221 300 F (438 55 i 45
PEVERE AT, 257K ARG I 6 103 A T4 i o 5 28 L 36 3.3 Fh
Al 25 11 B T AR H Ay 6 Bl 7 5 28 AR o R MR
2.5mg/ LNEMEER NS Omg/ L7 - ¥ -6 -
AR TR N 1. 0mg/ LAY SIM K WLIK 2. 45 1,
8 Ffi i R AL B W 1E 3 Fh AN [R] 3L o vp 5 & (1) RSD 1E

0.91% ~ 5. 68% JEFE N , BI/INT 6% , & W 5 1k ARG 2% B
BT ISR ATE 89. 78% ~ 116. 64% JU B N , 1 #8401k
A TS 3l s 1) D DR AT B s At i B4 5 R
0, St LR 2, S A R TR 2 R S
WSCHE: it SR O v, L T oA o3 o A oy A 35— 3
2.5 SEEREREN

Fr DR RY U m A 5, 24 S 38 45 570 i
I, HEA —@ it ok B & 5 22 AW A
A BEPER KA B K 2 RV Uk & 2 AR R BR B R R
1040y, b7 W SRR AR 30 JER SRR & 10 03, A3l AR F 5T
HHEST AT EE AT RGN 25 SR R L 12 30 i RE S R
Kt 8 R E B AW

3 itig
3.1 fBiEHEEF

%83 8 A R AL G W AR A — e i, ik
PO E TR IR, THE B — 5 FE LI 34 ) 12 F8
MRS 25 3R | SO 8 B Al M e i A O AR o T s
TG % H UL TR AR P (DB - 624,30 m x 0. 25 mm,
1.4 pm) A1 55 He ¥4 (TG - 5SILMS, 30 m x 0.25 mm,
0.25 pwm) (35 25 4155 B9 73 250 00 o WP £ i A
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NAMEFEE 2.7- ‘?% 2% 3.7-VaRAFEE
4.4,6 —a‘%’%—s—%d‘%é‘y_% 5.7-8%-6-FRL
HaF 6.7-CRA-4-VHhAESF 7.57-=FARKSH

A. KA B.fLik C. FF
F2 3fzAERER—MIFRERENEESTFHUE

1. Hexahydrocoumarin =~ 2. 7 — Methylcoumarin 3. 7 — Methoxycoumarin

19 20 21 22 23 24 25 26

4.4,6 — Dimethyl — 8 — tert — butylcoumarin 5. Scopoletin 6. 7 — Ethoxy —
4 — methylcoumarin 7. 5,7 — Dimethoxycoumarin 8. Phenprocoumon
A. Liquid preparation B. Emulsion preparation C. Cream preparation
Fig.2 SIM diagrams of the three types of blank matrixes add-

ing mixed standard solution with the same mass concentration
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FEA & F PR A [B) K S B R ™ L s R U RR
5%*&@@%1{3‘5@@[:]51@&3; SFPEr R, e
AR, W R BN R . 25 5 5 IR AL & W 1Y Bas AT I [A]

B E SWEIY | R AP II A A A TR
3.2 EBURFNERE

8 PPy G AL A WA H b I T R R AR A
7 B AR M K T R AR SR AR RO R 3 X 55
WP o A s AR 5o B A 3 2R o R B IE 2 e 5 AN
L VSR M XA RS AT — o SR Tl PR Ry B i 2
TR, R G BEAE R A2 B R o B o 2y T o
A S B BARME IR & M im e 15 8] . F 2 R 28k
B WIHE RS Fh AL B Aot i h o A Tz B K SRR
At i vT B F A W e i O 8 A s X TN
A FL A S A At SR 1. 0 mL S AL AR TR RN T
LS, FIA S Be Rz , o Bee i, B PR
3.3 FHiEEH

AHE ST ESE T R E At b 8 P Rk
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