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LBR AR B AR T ol F o &G A BRI RAT B AT A F) N F R g A X F B
(Formaldehyde) ~ ¥ B (Methyl alcohol) » %(Benzene)  #f %X — ¥ B2 — T &% (Dibutyl
phthalate, DBP) ~ #k 3K — ¥ & —(2- ¥ % J& & JK) B8 (Bis (2-Methoxyethyl) phthalate,
DMEP) » #f 28 — ¥ BX — iE /% &5 (Di-n-pentyl phthalate, DnPP) ~ #k 2K — ¥ B2 — 3% /% &5
(Diisopentyl phthalate, DiPP) + #f X — ¥ B8 T &g X ¥ & (Benzyl butyl phthalate, BBP)
FROR =W B2 —(2- & A& T IK)EG(Di (2-ethylhexyl) phthalate, DEHP) & #k K — ¥ B2 — iE
* B&(Di-n-octyl phthalate, DnOP)%¥ sk 4 * RZEEZN108F1 24 A M - £F &y
BURHT AR AER NS - XK f Y~ A8 BERATAHE S ET T ER
Vol 2tk 0 AR BES0ME 0 45 2 & 2O 48 & A7 4R (High performance liquid
chromatography, HPLC) & 5,48 & #7 & 3% 4% (Gas chromatography/mass spectrometry, GC/
MS)# ] » &5 R BT o A 14 & A T 8236 ppm R JF 48 Bl 8 2L AT (R A4 F2%) -
EINEORRBEBAIFTARED @ IR HA(CR 6 F8%) » R IR CHIEHE T
oy 1% Mo I A A M T AT BUR FE

RALRER  IERH - R PR X - ME_RBTE - MEX_RR_QC-REEC
) - MR _FPEE_IEKES - MR _PE_E/XE ME_RBTERF
fig  WMAZHE_(2-CECE)E - WA _RHBRTIEXE - STUREREN
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ANEOREAE R RS - 20eHE R
SLEEET - KRR 2R e AR
HE i EfEEER - BE AR ME R
Rf -+ BT AR B R AT & HH R (Methyl alcohol)
Z MR R IR &8 550.2% ©

HEEEEREMGENIIEE - & HBE
HERMAEMERREE - B RE6E S k
(Formalin) » H % R ELRF IR SRR ) 91 256
i WRFENRAERILEY  HAIR
SEHTEIEA - R20105F- Michael F R}
FFAEHER > B34 BBIRZ A EBTT
AR5, 437 EMT » SHREBEZELETS0
t » XLMERES G583 1(78%) Ry 8 » HX
73 B R % FH B 1201 (16%) B T2 2 291
(3.9%) » KIHIEE & Al e B Br el B (R 28
FREEIM 2 RNA -

TH 5L 4 fH A% (World Health Organization,
WHO)[B B fEMT 92 H (o (International Agency
for Research on Cancer, IARC)/f FA S et fE R 25

VENEBURY) - BB EUR YRR g
ANFEEE S AR - #00 AR U T RE 5 S ik

SEE > EEWRIIEANNE BEREA
fo B2 g o /T B A B R 94404
H21 HE B4 55094030686555 /3 45 O FHEE By
{bRE S IR AT » IR 1028206 H27H
BT 102160402657/ 25O 7 i | HEE 2 &
AR IR 2 575 ppm  #ERIRSEE LY
ZIE NI BE AR TS - (EER 4 H EE (RS PG 1S
Fil > 401 : Benzylhemiformalss » & DI FH S
AGEPLIEGThRL » KL » gl 103405H 15
HE2Z4 A5 5103160071358 2 VA E(LEE M
WA FHEE LR R 5+ RITZE o A A B (Free
formaldehyde)Z 75 R & F1000 ppm ©
ARt » BEREC SRELLEY - &
AR BEEEER - g BB - Quk - 22
Bt ER T E TR HIFERZ R ER
IR EIR A » A ESRER » ARER 2SR
HOEFERE - B0F ~ 9 - iiRCeEEL - EEEE

BRO s REMEIRE #5 - aTeeke RImEk 4
REJT » SEEFAAN REIEE M (Aplastic anaemia)
@ o JARCHRBRIE Ry 28 VI N JE B0 - #i
TTHBEEEF IR RI4F 11 H02H H B EETH
094033843257 /42" T ARG UR A LR 5
oo

HR — H R 5 %E (Phthalic acid esters, PAEs)
IR BRI LAINTAY) » BlaD AR
FAf% — T Ee(Dibutyl phthalate, DBP) + #i7 —
FATR — (2-FA 8 25 EE(Bis (2-Methoxyethyl)
phthalate, DMEP) + #& — R — 1F X FE(Di-n-
pentyl phthalate, DnPP) ~ #[7% — FH g — LT
(Diisopentyl phthalate, DiPP) + #7% —FHE& T fig
- HIEE(Benzyl butyl phthalate, BBP) ~ #7E
% —.(2- 2 F: OB BE(Di(2-ethylhexyl) phthalate,
DEHP) J # % — H & —TE 8 (Di-n-octyl
phthalate, DnOP)% - [AIA]HEfi[1ZE fh 2 AERE ~ 7]
REREN - HEERIINER  HREEER
ZIHEME T - aEREME R - SR
ANEMEARAIE S, - 203t & ~ SREGEME ~ PR
REEEEHR SRR o HER N
REEERWIES » FEIERE REBCRE"
HIS IR IBEEE S - B BESE BR5E 1 A A
JRFERRH - RTE A LA R E - AN TE
HF 2 BES AR - DMBEIHOGERE -

B 53 AR R EEAE o TS R ELAE V)RS
WIRTERSE DL - BSUBEER Y RERIFHE
BBV R B LA TR R )
15 o BLAh - BALE AT REE s B G Sl SR Y
BH - PIRETAE _HREEERRRSE
AT REEE L AL R A R Y
It BT AR B e R IR 944F ~ 954F R 9T4F
I AHAEE IEALHE S FHDBP & 7R A 4 —
FeFEAE - WRROTEASBYEIRERE « a1k
REaL A BEEERE  - By EERRR » Ba
SRR AR T BRI - AR A
mn AT S AR T ERRE R AR R - R
535100 ppm ; ©
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FHEE ~ FES 25 R R L
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A AT A B R S A G R T bR A R
R L & 2 > REEE 108FFF
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AR A b S PR RS A MU U AR R R
10841 H B4 H W - FABEE 2 SERESE
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SeriEEFEH - HEF50MRGR—)
(AR A R A
1. ~ & » DBP » DMEP * DnPP -
DiPP * BBP * DEHP  DnOP &
7~ dg (toluene-d,) % 8 154 51 (Dr.
Ehrenstorfer GmbH, Germany) * Ffi&
H IR EE W (RE 1000 pg/mL)
(AccuStandard, USA)
2. ZEP A (Acetyl acetone)sy f7 5 8
(Sigma-Aldrich, Germany)
3. FHESE K N6 R WAHRE AT S8 (). T. Baker,
USA)

x—  RUHBURELE R B

HRERTT BRI
AL~ Frdbr -~ BhET 4 16
2

T~ 2R 3 6
Bl - EHRERR - #0TT 2 28

EES NGRS N TR
AR~ MRS - B
BRI B - EERR

= 50

4. 1,3- B -2 - BRI IR (1,3-Dimethyl-
2-imidazolidinone, DMI)%3 #7 21 &
(ChemService, USA)

5. UKEE % (glacial acetic acid) % [ R #%
(Ammonium acetate) 3 M7l & (Merck,
Germany)

ElfEaax i
1. @AERE T E R A2 (7890A GC, 5977B
MSD, G1888 Injector, Agilent, USA) (i
TE FRIE KR
(DIHZEHE RS « BIREINEGE - 0E
A3#90°C A (PAL COMBI-xt, CTC
Analytics AG, Switzerland)

(2)EH7E (DB-624 » NIEEE 1.4 um
0.25 mm (A1) x 60 m, USA)

2. RAHRE NTE FL £ (7890A GC, 5977B
MSD, 7683Serial Injector, Agilent, USA)
(HI7E AP — FH R R HE) I A (HP-5 ms,
P EE0.25 pum » 0.25 mm (1K) x 30
m, Agilent, USA)

3. R AH TG T # (Waters 2695
Separations Module Waters Corp., USA)
S P2 Waters 996 Photodiode Array
Detector (Waters Corp., USA) (I 7 FI)

4. HBF W IR % 28 (Trans Sonic Digitals,
ELMA, Germany)

5. W e % B (Vortex-gene 2, Scientific
Industries, USA)

6. r= R HiE (B (Kubota, KN-70, Japan)

= mESH

(A EE bl - ARKI R SR L A B L
FE BT - DAERORAE T
BT -

() P R 2 pm ] - P8 e SR A Uk 0 B
ZHRRTEY  ATAZE HERE SR (Headspace
samplen) R FENNEVR - DLRAHE T E 35 %
T -
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FFrE R e B MR % A
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fF o R E oM - BERS - ER
B 0 {8 VA B 2 E BT A R
FUE - M HEE R 236 ppm ¢ 8 H R EE
FEREIRETS ppm - HERAIFE ML E T A
RIS RNERERE2% A2 E %
HRENREED  RNEREERMFRE
FEER-Y%) » 43 B Ry B A 314 Fe 1 - FHE AR R A e
BB CTEES, -

PR R (H A T A R R g R $ R
B R 2 A ko0 T DUES 1329 © 9828 1084 1A
3 P TSEEFE R M AL E BRI (R =) » 984F
HERAMRE M - MR A o g HA R — R ES
FERR ) o FERREE BB 100 ppm 0 RNEREERE
14% < 101 hBasetFmEan - fSa 2

R RIS Z SGERIR BRI BT ARt

|
FEEH
A5 Bl
HER L AR

B3 =18 26 0
HA 4 0
PN 2 0
ESET) 4 0
i ] 6 0
HE 6 1
ERRE 2 0
TGt 50 1
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FEXERR 8 A & - 7R R - Hdff
] g HH A2 — R R B SR R i AR A & -
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ITAEEG IS F Y B A SRR AR
FR104FEHEE10%LAT - HER101 ~ 10452106
FERERRBIHEIFLE10%LL E - d A g
AT R A LHE i P R R e i B R R R
ZALEL o 108MEHAR TR » HAAEE

Pk 222% > BEUT it B B U A LS R 7
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AREFESOFFERF HMF - B34l H
o BR1FRR 1236 ppm NFFE AR EILSN - HAt
33(FEE AL EE S & T HRS - 10 ppm#EH22
fF - STIR10 - 50 ppmEBEH I » 20 fs HI &= H]
FTHA50 - 75 ppm » HARHIER68% o FRHIHIK
SEEERE - W R IR R 15
B~ BRI R E RS > REE A MR
S btk R EEST - THE SRS
7~ imidazolidinyl urea * 3{FE RN E
DMDM hydantoin » [ 5 68 71 5k 43 % FH R HH

rR= - BEMEEE - BEBIRE - TEaRGERT

BIRE
REt& e
gy = e I i
& FfE R ”mgﬁﬁ (%)
98 43 A e e 6 14
101 56 2 7° - 4 21
104 59 0 2 0 3
106 50 0 0 7 1 16
108 50 0 0 1 0 2
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b. FRH A LAR[RIRp R H A — IR RS RR ) - AR R
#1100 ppm
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Survey on Formaldehyde, Methyl alcohol, Benzene
and Phthalate Esters in Marketed Nail Polishes in
Taiwan

SHU-CHING CHENG, SHOU-CHIEH HUANG, PO-YU WANG,
SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Taiwan Ministry of Health and Welfare prohibits the use of formaldehyde, methyl alcohol,
benzene and phthalate esters in cosmetics such as nail polish. In order to verify the compliance in
the markets, fifty samples were randomly collected by local health bureaus from drug and cosmetic
stores, hypermarkets, companies, department stores and grocery stores from January to April 2019.
These samples were examined for formaldehyde, methyl alcohol, benzene and seven phthalate esters,
including dibutyl phthalate, bis (2-methoxyethyl) phthalate, diisopentyl phthalate, di-n-pentyl phthalate,
benzyl butyl phthalate, di (2-ethylhexyl) phthalate and di-n-octyl phthalate, by high-performance liquid
chromatography (HPLC) and gas chromatography/mass spectrometry (GC/MS). The results showed
that one sample did not comply with the regulations (failure rate, 2%) as formaldehyde was detected at a
concentration of 236 ppm. In regard to labeling, four samples violated the regulation requirement (failure

rate, 8%). All the violated cases were sent to administrative authorities for sanctions.

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



