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Ly BRI B SR T PR B S AR A (RAT BT A B ) o AR A 2 T Bk
(Formaldehyde) » ¥ &%(Methanol) » *X(Benzene) ~ #f X — ¥ B2 — T &5 (Dibutyl phthalate,
DBP) » k2K =V B —(2-F &3k ¢ L) B (Bis (2-Methoxyethyl) phthalate, DMEP) ~ #Ek
K — W B& — iF /% 85 (Di-n-pentyl phthalate, DnPP)  #k 3K — ¥ & — % /% &5 (Diisopentyl
phthalate, DiPP) + #F 2K = ¥ B2 T &5 °X ¥ &5 (Benzyl butyl phthalate, BBP) » #i K — ¥ B
= (2-¢ 3k T HK)ES(Di (2-ethylhexyl) phthalate, DEHP) & i X — ¥ B2 — 1E - &5 (Di-n-octyl
phthalate, DnOP)% &2 * R FH106F1 54 A W > &y &35 BUG A& B AL R
WERGRHER T BR - BEHET - RZREEMAATRE G FHET T EAL
HE S Z dh Ak 0 TR T kAR RES0ME - o A % 2ok 48 g AT 4k (High performance liquid
chromatographer, HPLC) 3 .48 /& #7 & & 1% (Gas chromatographer/mass spectrometer,
GC/MS)# ] o &5 REAT » A TR & F BE A& 144 A7 K — 7 B — T 5%(DBP)A& i 4,
(R e 8 H16.0%) o THAr 8 F B2 2 R Z A 138 £3,206 ppm * 1#F4% i DBPIRZ %
121 ppm © SN QR RBEBIZ TR ET @ 0 AR H U & RKAT = B 5
(RAHF2.0%) » TIFH Y Ok 3 M 7 18 A BB T AT BOR 22 o

RAGEER © (LHEd ~ FEFUH - FEE - BB X MR _RRER  BMEZRR-T
g WA (-REECE)E MR "R IE/KEE - AR ZREBR-
24l - MFA_RRTERFE X _FR_Q-CECH)E - MF R
B — IE¥05  SURHAEETE - RAAETEEE

Z N B BT RS, 437 E ST - S
ZEMATS0M  H o ABRESL A 58314:(78%)

|

Al

R RARFIERERILEY) - BRI
BRI EORE - HAR - SEHSE
F - HEEE R EFIPGIEAITIRE - A EH
FIAEVIEAR W (17 » Q078 B PR (Formalin) °
HEMSFEE  E20H LRI E LS Z
BHIESH » T 2K AL - fRIE20104F
Michael ERIEE R FE IR - H3 14 BBIE

S R R A E AL 1200:(16%) K
THEFEM291(3.9%) » AI R, JME KA AT 6E
HPEa R R

H 57L& 4= fH #% (World Health Organization,
WHO) B P& FEMF 520 (International Agency
for Research on Cancer, IARC)i¥ FH S Bt S R 55
VENESURY - BHR R EEHY AR
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EH )\ JERR RN - B0 B EE RS
RS R AIREs EEE M - #R HE
RS - ATfT B R AR 9404 H21 H
BT 094030686555 /3 15 H B (L b AL
IEBERH RS - IR 1024E06 527 H B AT
10216040265F /25 7 it FH H e 2 B A% T B TR
ERy75 ppm™ o AN o GEREE A 1034E05 H
15HZE R AT 1031600713982 AN S 0k 5
R F R R R R Sy - B S R e P B (Free
formaldehyde)Z ¥ RE R & £51000 ppm °

R EERM - a5 R AR
Yy FHEAEFS ~ BEE AR - w5 [
g EHIEEGE © BT EE R A BN 101
2 H 1 HERETEH1011600281 57015 HES
AERIIAAERE SR - 2B AE 5 A BE E A2
o RIFT R A 2 R e A 2R - Bl B
R o BRI AR R R HIH
A% B R AT & B B (methyl alcohol) 2 85 RE
PR ER0.2% °

K —EEE - SMEREZRE (G
Yy o A SLERRL Y  ARE Ykt
MY R BE SE TR EXEERER
R REMEIRE A, > T ABIREZE - AT 2
KR E B g HE « IXE - TEE - THASEEEL
EEHEEAY  RUREERE  THREE
MERFFAEREST - SIEFEEN R EE N (aplastic
anaemia)” ° TARCH AR E B 56 | )\ JEEUE
P10 BT TR AR BRI 1L H 02 H i E
2T 5004033843257 /05 T IRARERMNAL
*EE%’IIEF'J °

K — H & EEJEH (Phthalic acid esters °
PAEs){ZHEM AR _HBRELTEY » fl
Al : #Z g T ES(Dibutyl phthalate,
DBP) » #F g _—(2-FHEE LE)BE(BIis
(2-Methoxyethyl) phthalate, DMEP) ~ #[7 —.
FH % — IE JXEE(Di-n-pentyl phthalate, DnPP)
R T H ik — ST BE(Diisopentyl phthalate,
DiPP) » #7E —HIER T BE 2 F i (Benzyl butyl

phthalate, BBP) ~ #iA& IR —(2-ZH &)
(Di (2-ethylhexyl) phthalate, DEHP) A  —FH
% — 1F >“[Eg(Di-n-octyl phthalate, DnOP)% -
HARRIFERNE - FOERIENE  #HE
IR  WBECRR LM EME T ATl
BUE AR BRI - GRS BC RIE R Y 2
i GNP E - FRMIEGE MSERFIRM - Bi%
FER T W E NI ERE T, AT R KIERE R
B SR B RN M DRI EEEE R - 5
FEHFARIEF T - SR EE N -

B oA R R E R THE R B A e
HIRTRE S A - ISR - HATRERZ B A
EFHR ORGSR TNET Y - B
TR BITE S @A B e R 1R 944F ~ 955 K97
RO AN AR IE{L AR FIDBP « DMEP »
DnPP * DiPP * BBP » DEHP K, DnOP % 7f&# 7=
TR WROTEAEYHREMRE

TAEAE A BGE BT - Fflr b
B BN 2R RS IR HIE
AR B AT S AR H BR RS R R R
&= NMEIEIE100 ppm ©

Ry T IR g T AT - AR AR L R o
EEFEERT S IL R - 7EE - K
DBP * DMEP * DnPP * DiPP » BBP * DEHP I
DnOP)¥% i/ 2 A - BEEE 1064FFFE M
ERHITH R A E - DI B H R R I
o

RS
—  HH
(b AR

ARRGHEZ R AIR1064E1 H 245 R
ZHE I BUR G AR SR R N E VD EE
EEHL > B2 HEMT > EAESEM
FBHT B i 1 5 5 P 2 T 545 i 2k 50 ¢4
(F—)e
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SERG - FEHYHE - HTEE - L 9
B ARG - T - B

B BRI - (R

=R W : >
&5t 5008

e REE AR

1. « % - DBP » DMEP * DnPP -
DiPP  BBP * DEHP DnOP) ) H
#-dg (toluene-dg) ¥f 8 A A & 5 (Dr.
Ehrenstorfer GmbH, Germany) * FE&
HIEER R (RE 1000 pg/mL)
(AccuStandard, USA)

2. ZEE A (acetyl acetone) 43 7 5 8
(Sigma-Aldrich, Germany)

3. FRES K 6 s W T 48 (J. T. Baker,
USA)

4.1,3- ZFHEL-2-BRWEDHKER (1,3-dimethyl-
2-imidazolidinone, DMI) 43 #7 &l 8
(ChemService, USA)

5. UKEEF% (glacial acetic acid) & i [ $%
(ammonium acetate) 73175l Z (Merck,
Germany)

6. N5 ~ 105220 mL) ~ B (VE(10 mL
75 A B [E S8 TP ) e JHZ2 55 43 BT L (20
mL - JRFEEL - [ff SR RE A E B iR
AEEE)

ElfEamax i

1. GAHE T E FE 8 (7890A GC, 5977B

MSD, G1888 Injector, Agilent, USA) (i

TE I R 2R
(DIEZZ R A - BIREEINEGS - IR
EE90°CLLE

(2T : DB-624 » NIKEE 1.4 um »
0.25 mm (KN) x 60 m

2. RAHEHTEFERE(7890A GC, 5977B
MSD, 7683Serial Injector, Agilent, USA)
(HI7E 82— FA B T )

G © HP-5 ms, NE/EE0.25 um »
0.25 mm (W) x 30 m (HP-5 ms,
Agilent, USA)

3. W AH TG 8 (Waters 2695
Separations Module Waters Corp., USA)
H % Waters 996 Photodiode Array
Detector (Waters Corp., USA) (HIE FH )

4. HF W E % %5 (Trans Sonic Digitals,
ELMA, Germany)

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

6. 7L ¥ %E T+ KFE(BP 210 D,
SARTORIUS, Germany)

7. rE B (% (Kubota, KN-70, Japan)

—EBRA

(R Al - RIS R B uE A B < R
FED S IEGTERR - LSRR T
ot -

() R B R R 2 - 48 e S S A U N B
R IECY s A TAZE L ER (headspace
sampler) IR NEVR - DURMEENTE S &
VAR Il

EHA —H R - KR RS E
URNBRZ R RS - i DU AR IUE
& ElBE LR BEEW - LR T

TR EET R

RREHEEFEA LN L S BEE

B 106 R /8 RS S BUG &4 B E T E
FEE LR S04 - B ZE S22 74 o B A G23 4
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(EBIYHRZ - BERTHERZ) @ sHEHEE -
HEE ~ R RA R T HREREFE R B TR
fal o A5 REUR - A R iR E U E (R
T o T miE C H S B AR IR ETS
ppmZHLE (N A5 14.0%) » ¥ Rl A -
SRR ~ B R OKBEE 20 - HAGHE
T - HoAr AR oR e B b HY PR RS =5332006
ppm ° 5350 1FEZE R HDBP 121 ppm » &
EHEEEEEES) s EFELESH 50
HHIRH T SAHBAE -

RERREZ (D EHERRRREER)
R A8 BT B8 B I R R LR S T DA AT 220 (3R
M) - HAHE - BRAE HREBEENE
I RAEZRE T REAEE - 1065 EHTE 2 H
EEHIEE - BTHEATTERE - SRR
EREREETIE16.0% (I —) > BURTEH i H
FEMEE AR LS - fEAN R E A S
EoREHE A 1A R R RS
BB - ANFFRRE - BRI ERIIANEEZ
fhe - CRRAFR AL - e E 4 R RS
PERRAE T 2RI A A e SR L R A -

FHEE ~ BT ~ RO RS A Y)
EETFEEEENGEE - HEEDAENFERE
8 - AR E R I & - B2
b3 H Ak 12 A DAIUAGE B B A BRI T 4
HLEY) - BRESSBEENFREZ — /T
FHBEERLZ OIER S - REEER TR

£ IEMERIEZ SEER « HHRTARE

KIE BUEE s Tt
T B (%)
B 7 27 1 3.7
e 2 222
HA 1 14.3
mA ] 4 2 50.0
Kl 2 66.7
/Nt 23 7 30.4
TEEt 50 8 16.0

K=~ MEMET ARSI RT AR

BRI B

A TER
e EHH & E(ppm)
Eilz3 1 DBP 121
L 2 FREE 227 ~ 345
HA 1 AR 1692
[ 2 FHEE 202~ 138
K 2 FHEE 383 3206

R RIS  HEIEE RAEE
B HhER T8

FE R R O R TmEE PR
95 103 2 e - _

98 43 - - 6

100 53 1 16 5

101 56 2 7 4

103 57 0 0

104 59 0 2 0 -
106 50 0 0 1 7

C R AR B

=

HH

AEL NG T 6 (LR ot E B B TS - IR IR
HNEEH L= - HEEEBE MR - '
ZHEERRUE MR SR ER - YR
AN B R ANE Z A i

B O

ARE A R BRI AR A T 8
FBR T (F - B -

ZENR
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and et al. 2010. Formaldehyde Exposure and
Patterns of Concomitant Contact Allergy to

Formaldehyde and Formaldehyde-Releasers.
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95# 98 & 100 = 101 #
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Contact Dermatitis. 63: 31-36.
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2006. Formaldehyde, 2-Butoxyethanol and
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Humans. No. 88. International Agency for
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. ATEBEEAEE - 2005 < BEFLRES AR IR

@Fﬁ A3 94.04.2 1 F2EF 550940306865

/\ﬂ:iﬁU/Kﬁ:

.ﬁﬂ%%i%°mw°m%%$%%$%

(Free formaldehyde ) R [E &M E °
102.06. 27 A F 5102160402655 /32 ©

ARG - 2014 < BIE TLRES B

BB A MR EREERER, -
103.05.1558 2 &7 55103160071355% -

. Xionghai Y., Dehua G., Xiaojun D. and et al.

2011. Determination of Methanol in Cosmetics
by Headspace and Multidimensional Gas
Chromatography with Mass Spectrometric
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TEFRRH RS ~ AR ~ R RoRRoR — SRR AR o3 o i R
120 - . S - 100%
(== R LES g
1T L ¥ &
100 - w3 L4 (%) | eov
v 60% ¥
& o 4
# i
% - 40%
- 20%
0%
- 0%

103 & 104 & 106#

Detection. Journal of AOAC International. 94
(2): 655-659.

7. TTERREAEE - 2012 - {LHE SR B
Fit & F I (methyl alcohol)f% 532 & FRFE -
101.02.01 B EFH 101160028157 A2 -
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TTEbE A E - 2005  SEHI{LHE S EE IR
BERIRSY » 94.11.02# & ZE 5550940338432
BN

TTEBEf A - 2006 o HFI{LHE PSR
BERIRC - 95.05. 1118 5550950315863
RN -

TTEBE A - 2008 o B FIMLHE RS 1k
{5 AR — H % — %5 (Dinoctyl phthalate)
3 © 97.10. 287 F HE 5509703330535k 4

A
= °

TTEBE @R - 2008 - LA S AT & #E AR
T HRREERER S 2 MR & 0 5100
ppm ° 97.12. 25 FEEF 5097033306255

A
= °

RGLEYEEE - 2012 - BEMRE
%o AL RE & R R R 8 B K & & E
(5) ° [http://www.fda.gov.tw/TC/siteList.
aspx?sid=1574] -
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20. B SLEEYPE T 2 2014 - EEEGETE -
{EFESLFRHEE » 285~ Z&F b - =& H
BE~ B 1L 4-ZEANBERERZEN R &
EHIE ° [http://www.fda.gov.tw/TC/siteList.
aspx?sid=1574] -

21 BSLEEYEHE - 2012 o R 5 -
{ERESL RS AR — R EE 8 R R &
EHIE ° [http://www.fda.gov.tw/TC/siteList.
aspx?sid=1574] -

GHEEFE  EEW > HAM - BINRE -
2007 - FEFHMHAHERAH S EZH
& - BYRLBBRFAENTLFE > 25:
32-35 ©

23 ESFE B ER - HUAM BHRE -
2010 ° HIEALHESL T 7K B fE B AR —
HEEE SR S 2 i E B - &Ly
FRAEH 0 1: 140-145 -

24 FBREIGE ~ BB HFE BHERZE -
2013 - M RS « R R AR
FRERJEE 7 2 i E B - B EEYI I Te AR
# 0 4:293-300 °

25. FBEGE ~ WiEMm - BT M EREE -
2015 - HEEF G SRR VEE
FbhE M mEREE - BRIy IE
# 0 6:256-263 °

26 BRI, RS EHFE M EREE -
2016  HIEFE RS « R R AR
FRESJEE A Ak 2 S BT - B L EEY)
WFFEaEH > 7: 216-221 -

27 TR AR - 2006 (LB FEE (S
B IIRE © 95.12. 25 BT
095034681857/ 75 ©
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Survey on Formaldehyde, Methanol, Benzene and
Phthalate Esters in Marketed Nail Polishes in Taiwan

SHU-CHING CHENG, SHOU-CHIEH HUANG, SU-HSIANG TSENG,
DER-YUAN WANG AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Ministry of Health and Welfare has prohibited the use of certain ingredients in nail polish, including
formaldehyde, methanol, benzene and phthalate esters. In order to check the compliance of nail polishes
on markets in Taiwan, 50 samples were randomly collected by local health bureaus from beauty salons,
hair salons, department stores, cosmetic stores, and grocery stores from January to April, 2017. These
samples were examined for formaldehyde, methanol, 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
chromatographer (HPLC) or Gas chromatographer/mass spectrometer (GC/MS). The results showed that
8 samples were non-compliant with the regulations (failure rate of 16.0%). Formaldehyde was detected
in 7 samples with concentrations ranged from 138 to 3,206 ppm. DBP was detected in one sample with
121 ppm. In regard to labeling, one sample (failure rate of 2%) violated the regulation requirement by
not indicating the product’s manufacturing country. The violated products were sent to administrative

authorities for penalty.

Key words: cosmetic, nail polishes, formaldehyde, methanol, benzene, phthalate esters, DBP,
DMEP, DiPP, DnPP, BBP, DEHP, DnOP, HPLC, GC/MS



