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LB @ B AR R 2 et R 2 AR

— FAfREEEE

P53 2 ABE 75 R A

HmEA RAE ®

£

R

REZ MEW #iE

RS B R ket

W B

ROFRAGF R AB R AT H L 5E L — 8 -« Pexk oy ik a8 B BF o A7 AL b &% P Benzyl
butyl phthalate (BBP) * Dibutyl phthalate (DBP) * Bis (2-ethylhexyl) phthalate (DEHP) * Bis
(2-methoxyethyl) phthalate (DMEP) * Diisopentyl phthalate (DIPP) * Di-n-pentyl phthalate
(DnPP) ZDi-n-octyl phthalate (DnOP)%F -b #Z 25 Bl ik 25 — W BA &S #8 % & © A BY A W BRI
fRGE R RS A RAR B AT H EREAT M 0 BATE LI ES5% phenyl - 95%
methylpolysiloxane2 HP-5SMS % 4n & #7 & (30 m X 25 mm, 0.25 um) * 3R R4 48 R

BY o B TR AR A AR -

EARE(D)AH20.9975-0.9996 2 ] » 5] B P A B F k5 2 A8 AR AR £ 30\ 35.8% ©
)R ZARAE Su i GARRE P 0 B4 84.8-115.0%
&€ F B B34 1v3485.0 ppm © K& A RBT R PTIE S 2 Oy ik MR T E Ak S 21314

EAE R AR W AR A B0 (B 50.5-40 pg/mL 0 AR 2 A

Nm
1 239 507.6% © IR
HERY

e

H AT BUR A A BT 12 H 25 B A A4 & F AR K = F BRES SR 0 X 4 B TR 8100

ppm °
FABEER - APR _FPEREEEE - RABEBMTERE | bkt
B = bR OR%97.10.287 B EE 7097033305355V 45
[=]

HR T HEAES S (phthalates) » NI BR &
ZRE(PVOBRBEMSF - /FREBLE - geXgiNE
anFYAE R E o ALHESL FR VS AR A — FR R Be (b
) EE R0 R IR RS - SRR AL

2 (b HE S S fiDibutyl phthalate (DBP) » Benzyl
butyl phthalate (BBP) * Di (2-ethylhexyl) phthalate
(DEHP) -~ Bis (2-methoxyethyl) phthalate (DMEP) »
Diisopentylphthalate (DIPP) » Di-n-pentyl phthalate
(DnPP) 2 Di-n-octyl phthalate (DnOP)ZFCFEAI 4 —

Bk BB IR EFEGEWREEZ T B EE FRRRERAE LRIy - ST TR be i 24E 78 97.12.25
Bl REBEES T EREEEISESE - XS WEETE097033306258 4 EY - T AMLHES R
PR R i 2 R e R BR B T ALY - S A R PSR AR SOEEET - Fofir EEREE o BUE R

7K AREERE R R TIZE] > TR IR KPR

B HREREE R R - R R A B AT

Gh o RUERES— i IE R » BANE S Kk BRI HREEER 2 AR & - NMSHEE100
WA — FH IR B - ppm °
{H EH A 2K — F FR 5 4H (phthalates) Y& 1E 1) 35 AnpgeiE T —PoR AR S 2 R

Mo TR BT HIL94.04 21 B E ST
094030686557 + 95.05.111#E %5 550950315863

Bk - [FIRE AT ~ i B R AR AR — F R R
ootk ERR TS iR -
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RIS
—HH

(<)Dibutyl phthalate (DBP) » Benzyl butyl
phthalate (BBP) » Di (2-ethylhexyl) phthalate
(DEHP) ~ Bis (2-methoxyethyl) phthalate
(DMEP) - Diisopentylphthalate (DIPP) » Di-n-
pentyl phthalate (DnPP) 5 Di-n-octyl phthalate
(DnOP) ¥ e FH A 4E 575 H AccuStandard

(C)FEZERHPLCAR

E) & & A W 5% phenyl - 95%
methylpolysiloxane,Z HP-SMSZFE @714 (30
m X 25 mm * 0.25 pm)

(e BH B T AL S L 2

mZeHHEE - HE - E BRI — HER
FEE R LR AL (s OB SE R GE Y -
s HA)

]

(RGN E L% - Hewlett Packard 68905fH
Hrigs#E 2 Hewlett Packard 5973E FE %

CEE I FEEEE ¢ Mi sonix Sonicator-3000

(Z)Vortex ZZ &% : SHIN KWANG Vortex mixer
TS-IT

(o)UY {37 B RS © Adventurer ARPW60
(H)BE (B : Eppendorf Centrifuge 5804R

= [ =EA T3
_ > Bs /7_5

(IR UE AR Pl R AR e i B

1.43B/E{BBP » DBP * DEHP * DMEP »
DIPP * DnPP ;& DnOP 2 %} A 2 #E 5:10.0
mg ° fEHEME » HER10 mLE S -
DABH B V5 R 3l T8 25 0 A8 O R i VA
T -

2. FEE AR B e R VA R O B - ER A
IeF DA A R

3.DBP * DIPP » DnPP = 5/ # #& fh #5125
(1 [E] 50.25-20.0 pg/mL ; BBP » DEHP »
DMEP K DnOP Y 43152 i i 2 i E o [
HI%50.5-40.0 pg/mL - i ASRFHEHTE 7

EOTR - EEA R AT IS e 2 T TS
SKHAERYE AR AR 1 5 B 05 A2 =0 R A E R
# o
(i 2 Bl s
HUtmaeIl g » DIFERE A ZE10 mL - #5585
IR 30 H R AL - I TSR AR -
Eltrieett

1. BAMEH : HP-5MS > 30 m » ID : 0.25
mm * Film thickness : 0.25 pm

2. (AR IE IR
AR ¢ E% 0 Tl ¢ 1.2 mL/min
JEMTE R © R ¢ 100°C » B BT
# : 20°C/min * #%1f © 280°C
EAGHEE : 300°C
EABETE © 1ul
EARESL - splitless
iRt #IE © m/z 40-500
MS source temp. - 230°C
MS QUAD temp. : 150°C
Transfer line temp. : 280°C
Solvent Delay : 4.0 min

3. B ZEN  EREBET

FFIERE T (m/2)

RS ATR EREET EIRET EIEEET

(m/z) (m/z) (m/z)
BBP 312 149 91 206
DBP 278 149 223 205
DEHP 390 149 167 279
DMEP 280 59 149 207
DIPP 306 149 237 219
DnPP 306 149 237 219
DnOP 390 149 279 261

(e 53 B 5 R
1. ¥ & (Precision)
JR S IR HE S AR R B Y - RS R b
AR E L RE R AR DA AR R » 43 Bl
BB FIRE ZAFHEE - IRE—HA
KRN = HEEE AR T E SRS
o B—RESET =2  STEELER
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7Z(S.D) KAHEEE R A(R.S.D.) °

2. YEHERE (Accuracy)
WINEAEEER RS REZEEE S » [
AR ()R R R AR - TEAR
FERE M E FEE T - SRENEICERIG G H e
R

3. I (KA IR (Limit of Detection) K f (K &
R FE (Limit of Quantity)
53 B T i 43 AR E VA R DU B A
B BB —RYNRE Z AR - IR ZE
HEE g » VR ER 210 mL - Fi%
kR BEVA TR - TR AR T E R &1
O DO e E S 2 AR IR 3 0 1R 2R
B (EREREEINERE 10 1 1IFZEE R
HEERREES -

EREET A

AWFFC T L 2 SRR AT E R ] [F R A
{b#E L HBBP » DBP » DEHP * DMEP * DIPP »
DnPP 5 DnOPE-C i &% A AR — F R ERSER D
DBP - DIPP * DnPP =k /M EHE Hhf7 SR 1 #0 E
0.25-20.0 pg/mL ; BBP » DEHP » DMEP 52 DnOPY
i 53 R o A o A 1 R50.5-40.0 pg/mL » f
PEENER 2 AE (R B () I 1120.9975-0.9996. 2 f » 2
BIFFERRGEE—) - 2 0lB S Bl 3R
[EIR RS 2 A VA TR - TAE H N R 2 H AT
HASRANE T [F H A 5 H Rk 2 A
fRzE » AT HR0.4-3.4520.1-5.4%2 [ » BE/RIL
B IR RAF - FREADRIR N -E i s e

x— > mEE - RERNRERSEEERE
fb&y) rsE R RERER REEE

(ug/mL)  HIEREC) Eppm) EE(ppm)
DBP 0.25-20 0.9991 1.0 2.5
DMEP 0.5-40 0.9991 2.5 5.0
DIPP  0.25-20 0.9993 1.0 2.5
DnPP 0.25-20 0.9975 1.0 2.5
BBP 0.5-40 0.9987 2.5 5.0
DEHP  0.5-40 0.9996 2.5 5.0
DnOP  0.5-40 0.9991 2.5 5.0

*== - ABARKERB D

(ba mpr PEIME R (% R (R )
# (ng/mL) FIHRA' B[

DBP 1 1.014+0.023(2.3) 1.085£0.063(5.8)
5 4.599+0.149(3.2)  4.641 £0.209(4.5)

20 19.655£0.099(0.5) 19.734+0.131(0.7)

DMEP 2.5 2.305+0.066(2.9) 2.431£0.132(5.4)
5 4.486+0.113(2.5) 4.634+0.161(3.5)

40 40.343 £1.320(3.3) 40.455+0.102(0.3)

DIPP 1 0.949+£0.012(1.3)  1.000 £ 0.044(4.4)
5 4488 £0.155(3.4) 4.514£0.231(5.1)

20 18.881£0.069(0.4) 18.928 =0.102(0.5)

DnPP 1 1.075+0.038(3.6) 1.115£0.039(3.5)
5 4.847+0.126(2.6) 4.854+0.207(4.3)

20 20.504 £0.109(0.5) 20.530+0.110(0.5)

BBP 2.5 2.116 £0.036(1.7)  2.145+0.055(2.6)
5 4.5600.1102.4) 4.428 +0.192(4.3)

40 42.344+1.130(2.7) 42.357+0.018(0.0)

DEHP 2.5 2.191£0.047(2.2) 2.269£0.069(3.0)
5 5.324+0.067(1.3) 5.226£0.091(1.7)

40 43.314+1.518(3.5) 43.354%0.057(0.1)

DnOP 2.5 2.598 +0.011(0.7) 2.646£0.043(2.6)
5 19.765+0.486(2.5) 19.340+0.530(2.7)

40 39.160 +0.996(2.5) 39.366 *0.258(0.7)

1.N=3 » FAIHPNEFEEHIX
2.N=9 » [A] H NEHEFHIX - E#B3H

A IR A 22 H HIFE < [BIR - /1/284.8-115.0% -
FHEHEAE R 7211 520.9-7.6% ° {RATR ARt
TE AR A — FF IR B M A 43 1 VA VR A 22 ] T 7
o R RCETEE R - RREETEEE ST
1§85 157 2 AR IR (LOD) K i IR & IR
(LOQ) * 43H%DBP » DIPP * DnPP : 1.0/£2.5 ng/
mL ; BBP » DEHP » DMEP . DnOP : 2.55:5.0 pg/
mL o[B8 — R AL T H BB R R 43 B YE A
T INRAHRE AT E R T o0 BT [ -

o T RRASET BT T R — T B LA
L BT - BT E e S A E R R
AR AR — HERERE RS - IR1004E5 289 A &=
mERT#ERREET - AFTTIR - EEESE
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£ EIE
eme TR EGEE R
e DL e mlge e
He (ng/mL) (%) (%)

DBP 0.475 0.479 =0.006 100.8 £1.3 1.3
0.950 1.012+0.040 106.5+4.2 3.9
9.504 10.550 +=0.092 111.0 1.0 0.9
DMEP 1.063 1.091 £0.038 102.7 =3.6 3.5
10.628 12.227 £0.184 115.0=* 1.7 1.5
21.256 24.352+0.224 1146+ 1.1 0.9
DIPP 0.570  0.655+0.001 115.0+02 02
1.140  1.280 =0.037 1123 £33 2.9
11.400 12.688 £0.122 111.3+1.1 1.0
DnPP 0.574 0.522+0.031 91.0t5.5 6.0
1.148  1.103 £0.084 96.1 £7.3 7.6
11480 12.612+0.178 1099 = 1.6 1.4
BBP 0.956 0.9321+£0.067 97.5+7.0 7.2
9.556 9.68 £ 0.247 100.8 +2.6 2.6
19.112  19.174 £0.391 100.3 = 2.0 2.0
DEHP  1.008 1.104+0.085 1095+84 7.6
10.084 11.476 =0.173 113.8 1.7 1.5
20.168 22.409 =0.268 111.1 £1.3 1.2
DnOP 1.097 0931 =0.043 84.8+t3.9 4.6
10.972 11.085£0.097 101.0£0.9 0.9
21.944 22.689 =0.330 103.4=*1.5 1.5

1.N=3 » 3E#

MRMT ~ ZERE)E ~ 2205~ (ERIREE REAFLE
FEbEiR AL 310 - Frdb iR RS - 2
Jem7HER - HAERTI R Ry H
HRE 46l - BEROME Kl AT61F - g AL DLH A
2000 % - EBIISHBRR(ETD) - misiERTEF
H29(F % ~ B2IB23(F R Z(FN) »
ARG R PSR #8 R HDBP » 3{F%
fain HDEHP & 1 i ds e HBBP (3R L) @ S
BT 7R — R B E R 43 2 AR 21 R i 100
ppm ° B 5974 pREE 5 AL TH BN 42 Rt B
EFIK R AE G B 104 98 T T
EALBE S B 7K R 5 B AR AT R — R REE R oy
CAREESH] ) OFERAILE - 97T B IR AR I
o Bite HAR — F R o B A5 0 Bl

Abundance

10N 148,00 (140.70 10 148.70); C40Z012.0
1500000 | "

Ll

anoooo =
00000
Fooooo

- Ly il v v T T v y T
.00 0.00 7.00 8.00 8.00 1000110012 0013 0014.001 8. 0016001 7.00

on 58,00 (5870 to 58.70) 0402012.0

=

B — » CiEsE — PR FAHETERE - 1. DBP
2. DMEP ~ 3. DiPP * 4.DnPP + 5. BBP - 6.
DEHP 7. DnOP

&= ~ FRHEE R mERais (BB

RS 8
#rdri 41
2| vif] 17
2T 14
AR 11
et 10
FEem 8
[BEEedan 7
FTRR 3

ETMING - TR BRI TGAR  REOR - A2l
EAUG - 2P B

F[ET  FrrTTh o PRERR - A EERR &1
HERT 131

fDBP » DEHP#EE21F » i HHBBPE 11 5 984Ff%
A H R B o HA SRS = 100 ppm 0 RTF
HEEG 13 » 1514.9% « BRI RS R R
WS INREER - mEEAnEEE
2Tt -

SRR i 8 AR B R 2R S IR R AT R
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RO REER KBRS

RSV

=t REPERME ZRRERS B iR

AR A s t&? R EE(%) REBREEE(%)
Eilz3 i 46 DBP 5(3.8) 126 (96.2)
i A HA 20 DMEP 0 131 (100.0)
HHE] 9 DIPP 0 131 (100.0)
JI[IEVN 1 DnPP 0 131 (100.0)
i 1 BBP 1(0.7) 130 (99.2)
e 9 DEHP 3(2.3) 128 (97.7)
FE2krgen 1 DnOP 0 131 (100.0)
B[] 2 fEET 9 (6.9) 122 (93.1)
5 15
IR 2 F\  BEUETAG A
R 2 RIER KA &2 EE B (LR %)
AL 1 BUERAT - BL(E ER) 11 (839)
FERF 1 Fisg 2 (1.53)
e 2 R 1B L 9 (6.87)
el 3 Wzt 14* (10.69)
R 5 AW AR AIER DL
BUE WhE R R B R 11
R 131 B f# 42 595.12. 25 B HE 55095034681 85F A 25
ET b N S AT R A Wi o
FX ~ HRBERER A g BLER AR R (S B - O AT
gz bl 8 Byl - NAYRRFESA R - HE - B #R
FE FF 29 B H A R B FEORIEE - ARG AR
B2z 23 ARG HEEH 141 (1410.69%) - Hrir - 2
4T 17 A ZHEE DR T 8UERMATE Mk (EE
&k 17 Bl) 3 117F(158.39%) i % » AR T HiME H A=t
IR 12 B IHE(L6.87%) K2 - HEp A a2 EEFER
LR 10 e IANE
SR 7 RAKFRIEFFEEEETNESE S - A MmN
IEFFHIEAE 3 BHERF—E /KN S ERE R RE S - IR EST
TR I 3 HERMEN®REE  MREEHES Z@ERL
{#i%i 2 o
FEHER 2
) 2 SEXR
o 1 1. fTEEEAE - 2005 o BEFI{LHE SR 2% F
BiEsE 1 FHRCST = 94.04.2 1 F S5 5509403068655 /3
FRERA® 2 e,
Mt 131 2. ITEEEAEE » 2006 © PEFHIMLHE S 2R (B

RS © 95.05. 111 E 25 550950315863 57 /0
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i

. FTERBR A AR - 2008 o BEFIALRE L FRAE 1
R —F % —2E RS (Dinoctyl phthalate)k 43
97.10.28 1 27 550970333053 57 0 5
. ATEREEE - 2008 o LS P& AR H
FRER AR o7 2 HAFE R & - TFHEE100 ppm -
97.12. 25 B T 5097033306257 /2 5

CESR O BER > =R BECE - 2010 ¢

b 7S 7K R 5 O D R T
SRS BB - AREYTRER 1
140-145

- ATERBEE AR - 1999 © HEE - (eI ER

HIH o (LHEAL A ER I /B -

. TR A - 2006 o {LAESL 2 AR A

S, (FEEATAEE - 2000 « AT HEGEE T ZRTRHE - 95.12.25 B F 0950346818
- (B B AR - & - B

Simultaneous Determination of Benzyl butyl phthalate,
Dibutyl phthalate, Bis (2-ethylhexyl) phthalate,
Bis (2-methoxyethyl) phthalate, Diisopentyl phthalate,
Di-n-pentyl phthalate and Di-n-octyl phthalate in
Cosmetics by GC/MS

SHIAU-YU FU, TSUN-TSE CHEN, SHOU-CHIEH HUANG, YU-PEN CHEN,
LIH-CHING CHIUEH AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

A gas chromatography-mass spectrometry method was developed for the simultaneous determination of
seven phthalates (BBP, DBP, DEHP, DMEP, DIPP, DnPP and DnOP) in cosmetics. Samples were analyzed using
a capillary column (HP-5MS, 30 m x 25 mm id, 0.25 um) with the carrier gas He. Regression equations of seven
standard curves revealed the coefficients of determination, r°, between 0.9975-0.9996. The relative standard
deviations of seven components for intraday and interday analyses were less than 5.8%. The average recoveries
of five components ranged from 84.8 to 115.0%. The relative standard deviations of average recoveries were less
than 7.6%. The limits of quantitation in cosmetics were less than 5.0 ppm. One hundred and thirty-one samples
were randomly collected from cosmetics stores, drug stores or pharmacies by local health personnel in Taiwan
area from May to September, 2011. These samples were analyzed for seven kinds of phthalate esters by the
above method. The result showed that all were below than the announced level of 100 ppm by Department of

Health.

Key words: phthalates, GC/MS, cosmetics



