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ARt E R G R ER(acetylacetone) AT A ALk 0 & S AERE Mk B BN G 6% A8 B ik
W AEAKE B F T B o J& #7442 I CAPCELL PAK C18 UG120 (% 424.6 mm * 150 mm >
5 um) > SR FEEAKL 11 (vV)E&F T4 5 ik 40.8 mL/min ; UAJE —ARBE R 74
1R8] M AE R 4412 nm o FERREER 0 AR AR AR G 1E £0.5-10 pg/mL 0 & E ER 2 H
EAABT)RA0.995 0 B B N AL A MR XA EALZ AR £33N 3.5% 0 i R E R X AR
AL GARBE P 0 LR ANFA96.5-115.4% » AR EAZ AR £ 3G N A2.8% o AMLKE I P F B

Z AR E AR IR %5 ppm ©
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Al

oyl AL RE AL AR 5 BB @R B 2 A
ZiEgs s SIEBIEHEE - BFIgE R nE
B o R ELPA RS RTEROT - (B R ELRR
T 5 [REER - AT B 4 B 12 94.04.21
DI B 2T 550940306865 5F 23 25 25 1 F {5 A
FAAGRE d AR o R 55 3 7R A B oy R i HH
(R Ry R LR » (R 1887.07.07TH B EEF
8704126655/~ 2 » {LAELLH LADMDM hydantoin
Imidazolidinyl urea * Quaternium 155538557 7F Fy
PIIERIRE » HAREE .2 Free formaldehyde =N S
231000 ppm® o B {LWE S e % AR E (L i
R R KA ER0.2% 0 E SR
0.05%H%F » HIFFIER® o SEBIFDASBHERE & B
R IR AR B R E - (HEB LR A& CTFA
R 1984 - 12 HH FH R B 43 3 TA e ey » e £50.2%
FHEE R I — b bE 3 AR F A &
O ME T AR SR EF 2 ST B R A P (L S R i e
B B 53 11T (D R R S AH BRI © 53 BRATEX

e R E NS B3 E R s A - B R E R
Fi& 2 [ 78 A1 F5 Diazolidinyl Urea » Bronopol
Benzylhemiformal * 5-Bromo-5-nitro-1,3-dioxane »
Sodium hydroxymethylglycinate =" » 75§ A FH s
HEBENRRGE - HFEEEEE 25
W bR - R REEEE AL Z
WAL R B HEATRER I ER]ESS
FHRUE REIFRAY] -

A B AL RE & A B el T ik SO E
% (HEHRF RS HUVERS Z BEE
IH Pt 5 P 2 7 0 e A i A S B L S
HIHE 8 (B (chromotropic acid) ~ 2,4- 43R
(2,4-dinitrophenylhydrazine ; 2,4-DNPH) » Z[&EHN
Fiil (acetylacetone) 5z Nash’s ReagentZ*" » Ak
B E MR EE S E ] - B0 R &SR
WAHE TR - bR S % - HE R
w0 Ryl p TS R b T AR E R
FH Z PR R R e B 2 i P I A 2 [ R T o
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FEFPA BT I ZALRE b -
MEER T
—MH

FHIEE (1000 mg/L) ¥ B A AR 8 O i B e BR AL
BRnAEAE - NEHRERs 2 2aAR - A
HAKRK Gt & EE - ZFENE o A
FRESER R AR AT A Dk EE e R I PR 8320 il
Feal » B0 H SR Merck/A F] © JE[E(0.45 um
Nylon)i# H Titan °

= OR =)L

— - {REEEETR
A B 68 FH & SO AH T AT Waters 2695
Separations Module (Waters Corp., USA)#
Waters 996 Photodiode Array Detector (Waters
Corp., USA) - 7K LA FHMilli-Q Waters
PurificationSystem (Millipore Corp., USA) °
= BR7E
et
[E & R CAPCELL PAK C18 UG120 (B &
4.6 mm % 250mm * 5 um) » FZEIAE R EEATK
B Rs1 © 1 (viv) 5 Uit B50.8mL/min 5 fi il
He 412 nm ; FESTEERE R 10 pL -
() Z B AR VS TR B bt
TSR 32150 g » IIRBEKKI500 mLZAf#
% » JNvkEEER3 mL K ZREAEA2 mL - RE
5] >IN 7K BERE1000 mL ©
EFEER . il s
s it 2 T P 36 R P AR s
FEZ£0.5-10 pg/mL

LA Bt

HEFRRYEVATR -
gl o
FHgRR S - B g FRHERE - BER10
mLZAEMF - IIAHEES mL - DU SRR
B30 HE R - 2l HLAREEESR - DA
2200 x gL 305758 - B L yE R BE IR -
BRTAALRIE
FEHE R BRI ~ 22 R S R A TR A5 2
mL - BERHAEY - IAZBERENAR2 mL
REYE%R > FR40°CARIBHINE305 8 » B
R AR =R RUERGETE - HEERR -
(IR E HhAR < B
HUASAT A 1% AR HE A TR TE A S RORAEE
M iR - DUSRHE SIS TR IR I TR AR R
FEYERRAR - SR AR YE ghi 2 f 1l B 7 A2 =
FAHRBARE
R mEIGE
PR 2 B AR & EERCST) 1 g il E
210 mL A& - 1AL EEETR - S
(i A SR I R 3 1 60.5 ~ 2.0
5.0 pg/mL -+ JRFITE] » ARETH TG (Y) Al S
BRI » ARNT AR A S RE A AT R 55
M - EE=K 0 SKHEER R Z [BIER -
(VAR AR E B R (Limit of Quantity)
o FH AT S VAR - DR o BoBdp—
RYNEE 2 AR - BERERZEAART - 2
FRESA IR 21 - EAZE10 mLAHT
5B B AR AT AR A = RO A
FEHTEEAT - SR 10REFAFERH 2 7 I i fE L
ZIRERRRERRE -

iEREES S

— AT Z IS ER
A B T SR AR MR R - A Z BRI A
BIHEFT T4 R HE » FR40°C RIS iNE3043 8 » HY
HG R AR =R R - E— iR ERE N B iE
0-72 /INEF UG AE (8 1 g T B+ BB 5347 43 B R0
126 2472/ NFFAHPLCET AT (B )
i 7 s 5l ] e L g 43 B F5254 nm 2412 nm 1
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nnnnnn ——2ppm
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300000 10ppm
260000 - . . N .
100000 - N
hr
B= - FECTEREEEAMT

AEBFEN412 nmE (FElE R - lERER
e B ATHER AR R AT 2T
& - HIE=Fs ;Eﬁﬁﬁ’@ﬁ/ﬁﬁu{&f‘?%o 5 2K
5 pg/mLNIIEZZHALRE > WHRo~-1-22624
Fe T2/ N EETT 44T ﬁﬁ%ﬁ%Z%ﬁ%#ﬁfai » H
ZEMAEEZR -
Z N CEERERACTEY 2 LB ERHPLCIALE
B
H 51 ST R Z B PSR BB AT AR 7%

IR EER-T5 N R ISV A RN (it iy |
R EE SRS ERS - AFTEMNH L
Rl PR SRR T A2 1% - FIFHHPLCETT 04 - 76
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Concentration Mean + S.D. R.S.D. (%)
Componds 5 - P e
(ng/mL) Intraday Interday Intraday Interday

0.5 0.61 £0.002 0.61 +£0.012 0.27 1.92

1.0 1.1+0.003 1.0 +0.036 0.29 3.51
Formaldehyde 2.0 2.1 +0.004 2.0 +0.067 0.19 3.4
5.0 5.1+0.003 5.0+0.134 0.06 2.7

10.0 10.0+0.016 10.0 £ 0.045 0.16 0.45

n=3 (AF H TS =X)
“n=9 (A H AEH =X FR=H)

& FERELTMIRRPZBIR

&=~ hEbHE&AZ FESERTER

Spiked conc. Recovery (%) R.S.D.

LWl B iRt e (ppm)

Componds (ug/mL)  Mean = S.D. (%) B 14/53 7.3-593.4
0.5 80.7+0.018  4.10 REEER 18/30 10.1-522.1
Formaldhyde 2.0 108.0+0.009  0.42 EEH 8/30 14.8-69.5
5.0 103.0£0.010  0.19 FEHETR 2/26 43.2-158
=3 i 0/10 0
T 1/6 202.1
. Py e e SR (1) 1/3 175.6
B AR S  SFIFHPLCHR] 73 B L AT S b n 13800

ERRIE S THE - DUERERERZHD -
=~ BAENER

K AT AR HE ph AR B 7 P 15 B S R AR
HE N HAR R R AE R () IR
0.5-10 pg/mLA » ¥ > 0.995 » 2 RAFRRIERILR -
53 P BC B 5 STE R [FR RS 2 AR ME s R TRTELH
Nk EHESHT - EAEROE— FAEHANKEH
a2 FHEREE (R 2= - 53 51771120.06-0.29% K
0.45-3.51%2 [ » BRI A2 B R -

7 AR B AR E A RN IR 22 AL Z
[E R o ANV (0.5 ~ 225 ng/mL)LHE
2 [ R AT 4 89.7-108.0 ug/mL » [fi[EIER 2
FHEHEE R 2= FEE T FR0.42-4.1% » BEURHH L /5
HE e - R {SE &MBRQLO0Q)R5.0 ppm -

- hE LG R 2 takg

By TR SRR L 2 T RS T LA
AR R R 2 S TR iR 1600F

o N E450F - B E ST 1R7.3-7380 ppm (R
=) Hi3fgigd - 20980 A DMDM
hydantoin (FFEE(LESEAIEH) - B H &1 1292.8-
522.1 ppm * PR H /A EEHEE1000 ppm
S {48 B A HH EHEE 7380ppm R4S R 40 1
T FEERIE - BB E E IR IR R E
MR - RIBRT P A2 B 98.07. 15 B 2475
098031660857 /25 Fi5 FF JHT AT 8 Sk Tt e e - R e s
FEEC R lORHEY » HR AR BT & B 15
#25%" o T R ST AR ] AR e RE A R R - SERR
T e Sl 2 SR -

AR ARG ERIL A B
YEHE ~ PREIEE B R E bR S R -

2E B
1. (T EEZ - 2005 1,4- & AE(1,4-
Dioxane) i 53 £% 15 W 10 iR AL #E bt e
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94.04. 2118 EHFEF 5094030686557/ 15
CATEBE R AR - 1998 o (LML AP A BEE Ak
47(DMDM Hydantoin * Imidazolidinyl urea 5
Quaternium 15){Ef P [EH .2 #i#i - 87.07.071
BEETFHERT04126657 /A5 -
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Determination of Formaldehyde in Cosmetics by HPLC

SHIN-HAO CHEN, SHOU-CHIEH HUANG, YU-PEN CHEN, LIH-CHING CHIUEH
AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

A simple and reliable high performance liquid chromatography (HPLC) method was establish for the
quantitative analysis of formaldehyde based acetylacetone derivatization. The separation was performed on
a CAPCELL PAK C18 UG120 (4.6 mmx»250 mm, 5 pm) column using methanol and water (1:1 v/v) as the
mobile phase; The flow rate was set at 0.8mL/min the detection wavelength was set at 412 nm. The standard
curve was found to be linear in the range 0.5-10 pg/mL, with an r° value greater than 0.995. The relative standard
deviations of formaldehyde ranged between 0.06-0.29% (intraday) and 0.45-3.51% (interday). The recoveries
of formaldehyde were 89.7-108.0% and the coefficients of variation were 0.19-4.10%. The quantitative limit in
cosmetic obtained was 5.0 ppm. 161 samples of cosmetic analyzed for formaldehyde, 45 did not comply with the
regulation limits. The formaldehyde levels ranged between 7.3-7380 ppm .

Key words: HPLC, derivatization, cosmetic, formaldehyde, acetylacetone



