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K v R K — W BR — T &5 (dibutyl phthalate, DBP) » #F 2K — W B = (2- 7 4.k & ) B (bis
(2-methoxyethyl) phthalate, DMEP) ~ #k X — ¥ & — iE. /% & (di-n-pentyl phthalate, DnPP) + #f X
— ¥ B2 — 3 /% B&(diisopentyl phthalate, DIPP) » #F X — ¥ & T && X ¥ &5 (benzyl butyl phthalate,
BBP) » #R2K = B2 —(2- & & T ) B (bis (2-ethylhexyl) phthalate, DEHP) & #k X — ¥ Bg — I ¥
&(di-n-octyl phthalate, DnOP) % s % * TFDA#1015F1 %24 A I & oy & ¥4 55 4 b | |47
NEAATHE - REE BT AR AR B P F R IBIRIS6E © RS HTREAR
ARG AT H SR T AMER o $E R L 4AHARRE T AL E(78.6%) 0 124F S R A H4(21.4%)
TARABAMRBARTHR S » BATFEREAR>IFRZ - TE2H - & 0EK
RBIEFTARE @ 0 AL HEE DA I ARSI R RAT T A E24 0 At 1614F
(28.6%) ° B F AR AR EAB AN QLK T T R MAFHERIEEA), &% HI10
H(17.9%) » otk o R CAH A R ER -

RESREA © {bhEsh  I5ERH  BRES - K - MIE _FPELEEE ME_HEL T s - ME_PER
Z-PHECE)EE MX_FBEE_IF/XES - AR _E/KEs X _FEET
B X EAlg - MAX_BHRR_o-CECE)E - X _PEE _IF ¥ - RABAEBINEE
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R & IR ZHER T fE(dibutyl
phthalate, DBP) ~ #i7% % —(2-FHEE L H)E
(bis (2-methoxyethyl) phthalate, DMEP) + #f 7 — H
% — IFT%EE(di-n-pentyl phthalate, DnPP) ~ #7% —
FH % — Bk fi5(diisopentyl phthalate, DIPP) ~ #{7
—H T BE R ES(benzyl butyl phthalate, BBP) »
HRZHEE (-2 CE)EE(bis (2-ethylhexyl)
phthalate, DEHP) 5 #% — FH 8 — IE <2 F5(di-n-octyl
phthalate, DnOP)Z5 Rk 7335 J& 2B B A 5 25 1R 5
PALRESLZ ST - R —EAER(LEY) - HE
o mEH S EmEREER - B~ R
BHEGHRFIR] o R B i AAKS » 9A]5]

FEHREE ~ REHEEEY - TR EE 101.02.01
B AETHE101160028 155/ % » AMLHE S A BGE
R - RIFTFR 60 2 OB Bt (R % - B #din
LR A EABEME S FEER -
FE B AT S A EE (methyl alcohol).Z #EFE T IR &
$50.2% @ o

KEEEZERE - &S REEER R
BEEI o AT ERHRARE  KEHNE
2 B g S e M #E M 2 M (acute myeloid
leukaemia) f2 FF 4N L & [ (aplastic anaemia)
B4R B B e FERF 4% 0 (Inernational Agency for
Research on Cancer, IARC)EHER s ARSI EUEY)
O FTERBE 4 B 9411021 B EE 7550940338432
RN RSN AL A
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AR TR ER R 125 b A 2 2Bl » A]
EM BRI R - R EAREER L
Mo Bk MBZAEEMNT - #K Z HREREE
(REIEE AR AL EZEE AN imAeY4E
B BEERKIAEIDME S RERAY - &
MR - B — R S o TS R A E)
VRN RS - FRHEA ~ WASE ZE]
W EGEARA - TEAYENIASUWER
EATE - TRRM o B - BIESEME
O Rt Z R R RER - HABREEAA S
67T B DR R (R A S V) B RS T8N
FESERIE R Y B ORENR — FHREE S
BT RT R B AIE B - LR EE T
BCELKEHE S 22 FIDBP » BBP . DEHP A 7K
FEERER " BEEEEEESRIERE Y
(Scientific Committee on Consumer Products, SCCP)
T EALKESL T DBP « BBP &z DEHP 3 fH (L7 -
PEREAE R KR 100 ppmPFEHHE H T 2 ISR
fa D o FTRBEEE B S HIR94FE4H21H ~ 954
SHITH 97410 H 28 HEfE /A7 » R I LA s
¥ IIDBP » BBP » DEHP » DMEP * DIPP * DnPP
K DnOPZE 7REM R — FH e B S b Bl sl 2
WRITENEFZEFER T ZIRERE © " AbES
REOERIE T - Fir bk SiE E AR
I R EE R Y - B B R A
FR B 2 MR & 0 NMFEE100
ppm(IS)J R

B MRS EE A bIE S — o BTZE
Y e itb B e G S B T E FE R 95 K 98 Ak H
B~ AR R R R R 53 53 BT T 1031 e 43
ZEH - SRR E - AR EEREEA2
E(1.9%)" ~ 2 HEEER A 61F(13.9%) " « 53
B SN EHE i R R R AR R E A E R - 0
99 H R HE B R E g L EIEF S
PR R R SR - SRR - KRR
" HREEER T BB RS - BRRE
HEREEA L ZEELSE  TREwHEEHE
B+ R0 VEEREET e il R AR
AR H B sy 2 B B BRI R TR
A TERRFRITHEE 2% - TRAFR

NETREE mba B ;e ZORBGEM S K% - DA
#HHER AT HZEE @ WA FRELNE
EHETEEI L2 -

MEERTGE
— M#
(b B AR

APFEZERIR101F1 245 - ZHER
i EERERNEET  AFTHE > A
EEMRT » BENEE R EF T L F R
EEM 0 R IErsetF - DAEm Rt
B 81 i % - HAhRRHhER - BonE
— o HAPBESE 250 0 AT 290 - ok
SURNBI 21 AL A S % 0 R
B7EER - tisd EE R s R -
s E H BT3RS - (LA EEHL6
HER - gt R R R = -
C)fEdnax i
1 SRAHEHTE 32 (7890A GC, 5975C MSD,
7683B Injector, Agilent, USA )
(TR - BB rEBiahs
QUEHE : HEE KR (DB-5ms FEE1.0
um > A1%0.25 mm x 30 m) ; HK H
FZBE(DB-5ms * WIEEE0.25 pm » A
0.25 mm x 30 m)
2. JHZ2 K 28 (G 1888 Headspace Sampler,
Agilent, Italy) : BIREEINEG - BE A=
90°CLA |

&— 101 FERBRHELE S Fihisit 2 48D

fic
AR T (G344
AL~ FrdbT %8
PRERS « 2T 2 - S %6
T TR %2
Bl - HTRR - IR LR mER
FaFer - MR BFRERE - EERR - TEHRR . &1
ZHRER - IR
&t 56




BT BEEETHEE

il

Z [ BB ES ] www.angle.com.tw

295

B FH A R ~ 25 i — PRSI AR i o0 o2 ot e

R 101 FEHERF MRS Z EHERI DT

RIE EER R =
8 (%)
B FREERE] 25 6 24.0
LN [FEL 8 3 375
Bz 7 0 0

SN 5 0 0
PR g K 4 3 75.0

EE 2 0 0

FEAH 2 0 0

TR 1 0 0
/et 29 6 20.7

FREZN 2 0 0
#EET 56 12 21.4

&= 101 FE R BRHELEHXERIE R mim kR

. TEHE
B, Legdae o oo
HET 30 8 26.7
{bhEZE 16 1 6.3
LR EEM BT 5 2 40.0
BENEE 5 1 20.0
&t 56 12 214

3 E I EE % (Sonorex, Bandelin, Germany)

4 Vortexi= % (GENIE-2, Scientific Industries.
INC, USA)

5. 7Y {7 8RS (Mettler Toledo XS204 » 174
R EIEA 258 7/ 7] - Switzerland)
6.5 B[ B (Spectrafuge-7M, Labnet
International, USA) : AJ3#3500 rpmJA L

=)t

1.FH [ H ACS (anaquachem)NF) > KK 4
f&HE E J.T. Baker » Toluene-d i LAB-
SCAN A » ¥ERE st bk -

2. & Z T F8(dibutyl phthalate,
DBP) » MK HIE —(2-HEELE)E
(bis (2-methoxyethyl) phthalate, DMEP) »
FZR — F Pk — 1E KB (di-n-pentyl phthalate,

DnPP) + #%E — Fk — 5 W EE(diisopentyl
phthalate, DIPP) » #87K —HI % T Fg % H
fig(benzyl butyl phthalate, BBP) + #4 —
ke —(2-2FE CF)EE(bis (2-ethylhexyl)
phthalate, DEHP) K #l K — Hf% — 1 ~Hs
(di-n-octyl phthalate, DnOP) 5 H TRC
(Toronto Research Chemicals Inc.) 2] * ¥
PR P R A At
(es B - BEEHE -~ JEIE(FL7€0.45 um, Nylon
ME) » AEIM(S mL) » THZZ S HT 20
mL - BIEE - [T SRIR A E B 2 IR
EB7E
() S R A 2 E
1. B HE A TR < B
FE HERG B Toluene-d & B8 A A HE11,0.02 ¢
DAZIEEZRZE100 mL - SR LA
& 55200 pg/mL
2 fFHEVATR Z ot
TR I B S R S MR A HE 150,02 g » 47
BIETR100 mLAEMES - LABER - 1+
HEELATRIEREE 15200 pg/mL » F R Fue i
VAR -
3.
Kiie 2R &1k a1 gERIE
ZEHERE TR - FRRGE A A2S pL A EHE
HESVAT(200 pg /mL)AGEH -
4 W EfR BUE
53 B AR S $ 1 R Je FH S M o 58 B VA TR
2-50 uL ¥ A20 mLIEZZER ST F
A P EFEHE 25 uL - (iR R & E
$50.4-10 pg » WEEESE RS ng » BE
R -
FRAHRE AT E L EE R
EMEF : DB-5ms * NIEEE1.00
pum ° If€0.25 mm % 30 m
JENTEREE « #¥)0E © 35°C » #5552 min
MR EFEHEER ¢ 10°C/min
FIR 2 250°C » HEFFO min
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HEAGEE : 280°C

Rt #EiIE © m/z29-260

H LR ¢ AN T ¢ 1.0 mL/min

EARETE © 500 uL

MS source temp. : 230°C

MS QUAD temp. : 150°C
THZ R R e el

Incubation Temp : 90°C

Incubation Time : 30 min

Syringe Temp : 120°C

Agitator Speed : 250 rpm

Fill Speed : 500 pL/s

Fill Strokes : 0

Pullup Delay : 500 ms

Injection Speed : 500 uL/s

Pre Inject Delay : 500 ms

Post Inject Delay : 500 ms

Flush Time : 3 min

GC Runtime : 35 min

FREE « K K Toluene-dg2 B R E S8t F 5=

e FEEBE T (m/z)
EREET TS TR T T3
Rl 31 29 32 -
ES 78 77 52 39
Toluene-dg 98 100 42 70

FARE SR (LOQ) K i (A HI R (LOD)
AREEIRAE(LOQ) « FIEE : 5.00 pg/g : & : 5.00 pug/g

R S EEE

R S R HE VA TR 43 B DATE 22 A 2R TE AR
MR L R K _E s T o
Ok Y7 AL A A VA VTR T 1590 e 2 P 2 IR P R
E M B E =R R BT R
R FHIETE RS R R PR R &
E(ppm) °

R Z & & (ppm, pg/g) =C /M

C : HIEHER IRl & kS 2

H&E (ng)
M : BRI S . E i (g)

(R — R AE AR 73 2 T E

1. ERHEVAT 2 Fo B R A e il 2 B

F5 R HDBP * BBP * DEHP » DnOP »
DMEP - DIPP F DnPP ¥} 8 F A %E 4% 10
pl - DI EAZE] mL - fHFR SR
T o I R P AR R 1.0-100 pg/mLR 51
& BERERRER -

Sz FE

RS - BT g - FEHEREE - BIRS
mLAEHEF - IIAFEER3 mL » PLVortex
BRI RGN DIHEESR » 1210,000
rpmBE 055788+ IR IE RS IR @ I %
A ERRi -
RARE AT E 3 E e
EHTERE © #Ji © 100°C > 1 min
UL _EFHHER ¢ 20°C/min
F 2 300°C + #ERF7 min
HEAGEE : 280°C
fRff#iE © m/z 50-350
H RS ¢ A% Tk ¢ 1.0 mL/min
EAGERE @ 1 uL
TEARE © split (1:1)
MS source temp. : 230°C
MS QUAD temp. : 150°C
Transfer line temp. : 280°C
Solvent Delay : 2.5 min

R e BE

He e R R A L L+ BN
ASEARRHTET RGeS e
P PR R R © T T A
ST AR R - A T I R
LY

g PR I RRS A 5 & (ppm)

CxV
M

C : HFEE R SR 1G 2 A0 7 — R B
fi%457 IR (ppm)

V @ R E A BETE(mL)

M : B iha e 2 B & (g)
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#R — MBS MR T R

FRHEHEF (m/z)

L&Y EEmy  EdET1  EEET2
(m/z) (m/z) (m/z)
DBP 149 223 205
BBP 149 91 206
DEHP 149 167 279
DnOP 149 167 279
DMEP 149 77 59
DIPP 149 237 219
DnPP 149 237 167

FE RS S

S - RR S ERERREE - 13 EalER
VERIMH R (A - AR —HRES R 2 B T3
R PR AT R - 35 SRRk oy HH E B e s
SR EEATERE - HRTCAHEE ABER
B ARENE - KB TERE T - BN SO
B HPA R —HFREEERERREEHA
G EEL TFA R W el B i - A
CESRAR BT N\ B IR BE W R e E 2
TEALRERER S B seE A -

Koo% A\ "eg ¢t i €5 (L bk iy 2 #0  — H
MREEEH R s TR E - BH21 R HTE
19 HHDBP (52 HH#£90.5%) » SFHE &R
1671.1 ppm * £ HHDEHPEHIG24F ; Hubinger F
Havery(20064F ) ¢ #f 48 {4 i € 1 3/ (L HE &,
REERSZE M » PREA - ALWHETE « K 0K
WAL EHESE S EfEdimethyl phthalate
(DMP) * diethyl phthalate (DEP) » DBP » BBP
DEHP 4 5TE# A —FHERFER ST » fl AR E o 2 i
BOEEEME _HEREE - ZFLIDEPRZ -
HXFsDBP (i =i & %59,815 ppm) © 20104
Hubinger F & %1 84 (4 i A 182 52 FAALAE & 4347
Rt STEAR IR " FRERRER S A SREE R TE60R A
FEERES T - B3RP EH 1ENE
Fepk sy HA 20 & EDEP > 1IFEFELEHR
DBP(& =/712123-62,607 ppm) ; 2458 R &
i B5EEEDEP - B2010FEFBHEERS
AT E E2F SR F Y SRAEMEEER

(9.7-260 ppm) * HH I FRARFRF S H41%HES -

HITBEY) & Gl B e 7 o 1 58 T 5 45 e
FHES R R — R EE R o 2 BE - AR5
Fo1.95013.9% o LA (R B & 6 AL L2
G RETERI0VERMSE &R F i H
B ORR 7HE AR P AT R — R R B R Rl oo Y T R -

ARREHFS SRR - HERSotEaagh - 44F
FFEHITE8.6%) » 12T E1% » NEISEE
o AR TR o R EST26.4-327.6 ppm
H g3 fy o BlERKRERZ 2 BEH
FAREHE R N T E B B 4 (R = 100
ppm) * ¥JiEHDEHP » SEEf g HDBP & DnOP#%
21 HA R I - FEREEEN1R129.7-
9103.4 ppm * FIREE ; S2(F I RER - M=
A E50.43 ~ 1.8% » 43 Bl Ry Bl A fe R RS (FRIT) -
fRE DL EASSR » BURTHERF WA FEE - K
KA BB S B - ERER
- AIRE R AR P EERE - NEEE R
RRCA - B R ERSRR Z AT EL -

AR HE R A A G BB S R R AT L

N

B A4 595,12, 25 B 475509503468 1857 /4 £ Y

&I~ 101 FEHERF MR T R E R EKIR

M

WEBEAEE = B EitirEiuE

FH 0.43 % Bl 817

R 1.8 % R R RE &7

ES 26.9 ppm B HETT

piS 10.5 ppm mRE  bhEALEEE

ER 12.6ppm T HERE )

ER 49.2 ppm [Fa e BT

ES 327.6ppm  HEIKEE  HET

IS 6.4 ppm e K HEMT

DB§§EHP 910?44;%111 Bl LG

DBP+DEHP  129.7ppm  [H&E ‘17
DEHP+DnOP  210.0 ppm B %ﬁﬁ?
DEHP+DnOP  465.5ppm B FEEE

MEHT
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ET LM SR AR E B iEm S
T~ SIS R SRR (BT ~ T s A R
bk - NEYFESBAE - % - B #HREL
Hilg HHA R 2 FEn = EH - AR ER ISR
IR EHEEF1615(28.6%) » H & E Mzt
g A GRS RIEERBIRIE 20 5 IR
Z I H DA R SEE R 41 S Rk (2 B R 104
(17.9%)8x % » RIER TR 60:(10.7%) K2 (F
i) o ALESLERAESN - EERA SRR
JENN R BLE R AR 2 5EE - SRR
B DIRFE bhE L R 2 2K -

AETEBPTHR - WEIERAFFHE 2L
eI E R G A R AR ERE o Rt AL
MM 2R NE GBS BRI E SR
I BAF I EH B E A 2 E A 0 BER
BEMER  NEBEERTHBARAINE ZEM
DAt ORI 2 2 R AR I E B i s -

xA 101 FEMERERBSRERE R TR EIRE A

i N4 N 57 0, i 0, EE*%?\‘% 0 AZ1]0
R RHEE BIE%) A) 7 g () EEH)

e 2(8.0) 0(0) 1(50.0) 3 (5.4)

BT
Tﬁ%ﬁk(é\ﬂﬂ) 6(24.0) 2 (6.9 2(100.0) 10 (17.9)

AECTRG 4R

s - 0 (0) 1(50.00 1(1.8)
Wﬁggi 0(00) 1(34) 1(50.0 2(3.6)
Hi& 0(0) 0(0 1(50.0) 1(1.8)
i 3(12.0) 2(6.9) 1(50.0) 6 (10.7)
HHRg 5 HA

s 00 2069 000 2 (3.6)

SR 0(0)  3(103) 1(50.0) 4 (7.1)

17?5@%2&5 0(0) 0(0) 1(50.0) 1(1.8)
Hat 9 5 2 16

HEC (%)  (36.0) (17.2)  (100.0)  (28.6)

* RO BRI AR EEE TR - FkE s
ERCRENEES

" 10V FE T #5 F bR B - B 251 - d A 200 - R
RBR2 - AEtIEseft:
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Directive 76/768/EEC Annex II. pp.16-23.
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FAREST © 95.05. 11 FZET 5509503158637/

e

14, FF BB 422 - 2008 © BEZI{LHE L P2 (155
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Survey on Methanol, Benzene and Phthalate Esters of
Marketed Nail Polishes in Taiwan Area

KUO-CHIH LAI, CHIUNG-WEN CHANG, SHOU-CHIEH HUANG,
YU-PEN CHEN, LIH-CHING CHIUEN AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

In order to investigate the quality of marketed cosmetics about nail polish, 56 samples were randomly
collected from cosmetics stores, drug stores and pharmacies by local health bureaus in Taiwan from January
to April, 2012. These samples were analyzed for methanol, benzene and the seven kinds of phthalate esters,
including BBP, DBP, DEHP, DIPP, DMEP, DnOP and DnPP, by gas chromatography-mass spectrometry. The
result showed that 2 samples were detected with methanol level higher than the allowed. Benzene was detected
in 7 samples. As to phthalate esters, the contents 4 samples were higher than the 100 ppm announced by the

Department of Health. Sixteen samples (28.6%) violated the labeling regulation requirements.

Key words: benzene, cosmetic, methanol, nail polishes, phthalate esters, dibutyl phthalate, bis
(2-methoxyethyl) phthalate, di-n-pentyl phthalate, diisopentyl phthalate, benzyl butyl
phthalate, bis (2-ethylhexyl) phthalate, di-n-octyl phthalate, GC/MS



