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A METHOD OF DETECTING PARABEN
CWEE
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A method of detecting paraben, which is suitable for small amount of sample, is disclosed. The method
of detecting paraben comprises: dissolving a sample by a solvent, wherein the sample is cosmetics or drugs,
followed by sonication and centrifugation to obtain a supernatant with paraben; adding a derivatizating agent
to the supernatant and triggering a derivatization reaction between the supernatant and the derivatizating
agent to obtain a derivatizating solution with tagged paraben; irradiating the tagged paraben by a laser bean
to generate a gas ion, followed by detecting the mass-to-charge ratio of the gas ion, to obtain the molecular
weight of the gas ion.
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A method of detecting paraben, which is suitable for small amount of
sample, is disclosed. The method of detecting paraben comprises: dissolving a
sample by a solvent, wherein the sample is cosmetics or drugs, followed by
sonication and centrifugation to obtain a supernatant with paraben; adding a
derivatizating agent to the supernatant and triggering a derivatization reaction

between the supernatant and the derivatizating agent to obtain a derivatizating

solution with tagged paraben; irradiating the tagged paraben by a laser bean to
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generate a gas ion, followed by detecting the mass-to-charge ratio of the gas

ion, to obtain the molecular weight of the gas ion.
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FHHHHENHRHE

(FRHEBRA - RF  FHOEEEE)

[ RLHE] (hsuEEsr)

BREFXHEEES 2 &H % / A method of detecting paraben
[ ]

[0001] ZEFUHRBIN—RERRE 5 KRR — R S S IR
B & BRI -
[ SR ]

[0002] SH2IEE | EFTT > HREEFME (para-hydroxybenzoic
acid » &8 paraben ) * & FHEE ( methyparaben » fff8 MP ) - Z Eg
( ethylparaben + f#jf8 EP) - W HEs ( propylparaben - f&#& PP) - T &g
( butylparaben - f&fE BP) - E N ES (isopropylparaben - f&f& IPP) - T g
(isobutylparaben * f&f% IBP) K # —THEE (secbutylparaben > f&f% SBP) « " »
% ) BRI LR RS S + (ERAEA - LU M - 4 L
Bk R o i A TLUERERZEAMR - AT > BHSLET REEHRER, .
SESAERRRETEY  GRER AR  RRESFERE |
( xenoestrogen » {8 XE) R (N4> W T # % ( endocrine-disrupting
compound - f§i#§ EDC - XBSBEWEE ) a¥ A BERAESE L H -
EHAZ 58 [ RBEE IS 2 TS - 5 WA 2 Al e I R L
RRPE > B o DA BT O IR B A o R PSR B 2L P A1
FRE B -

[0003] ZBHISHSERFMEZ M5 - RN — R R L E A
%3 (solid phase extraction » flj#§ SPE) & S ANBEERAE AU AE #EFT2EY -
B LS AH & BE G A JB A7 3= ( reversed-phase high performance liquid
chromatography » f&ff RP-HPLC ) #f0 =4 t{EHI2§ (ultraviolet detector -

S
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f@fE UV) -2 s{EHla% (diode array detector » f&jf8 DAD) #1752
A7 o

[0004] #Rifi > BHEBEFHFRECREAIGET » RN EMHZER
FFR R IR MET o8 FR AT EARERIAFAIZM(0.2-20 5% )
TEARRABREHEDNG  MBREEEIEM -

[0005) ifH > BHHEBEZFREIRAGET HHEERBEMERE
METESTHRHEER - EEEERLROTZE - XNHEERI IR
BEM > I HFFXEBIMEREERERER - FALEET T —ERFH
T HERBERN  AETNEARAERZFIRLER -

[0006] FH% - BAIBHSHEE FREEL Ml 7k - HAEE R E
MERFREURBZEREEHEBINER - At > o BEFREEL

.. RERERBES > gHBRESRES -

< [ BRE]
e [0007) AR Y ¥ H ARG — Y K TR 2 R A
U B REAREIEEE  TLREFURSZEREE -

. [0008] AW E-HEREL - ENSEEEBREZRENS

> (RET LA IR RS I R > DU A ST (S IR B -
[0009] AZHIZ X — HE(RIBH—BY RERFHEZRES
¥ (RET VR A M > DUBSs R S e -
[0010) BEIFRBHEEN ABPMERZ KHFRRELZK
T FEATEEE R 2 A -
| [0011] —FELRERFHEIRESE  FEE: —MRESE -
RS RRRREER AR B ZEERS SRR RER - &
BEREARSEEL  DEE— L ET > L ERRA T SRR
B —LBRTESEE RS — AT ERBIMAZ LR - B %AT4E AR
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SRR RS T — AT I DU — TR SATERIRRE A
G- HREERRE  —ENSER  RU-ZXDUABEIEATEE
W DS — R SENRRS SO EE WS TME &
— DB MU EHARE R A RS HEEE TR R — S
BT o WL —E RS AR T 2 ER AR TS
ATE -

[0012) AT BRI ARG M » P > REATRES
B2tk BUBNESRIN > FAS—BERSSE  REX LERY
VB TR T 30-80°C -

[0013) AT WREEFBESRETE > £ > SLBRTES
B > AT RBIE A SRR o B S R R 2 (R B R 5 B
7 O T T A R - N

[0014) ZAZHHZ BHRER FRAS Y BT > Hop > BLBATES ...

Bh » FATERBURS 13- KN 6 MR - 4~ R E -4
R EE T B - peeed

[0015] Az BMEEFREZMEFE - Kb FMFHEE L
i RLUE RS 330-360 nm 7 —E LR - A I Y S T
MRS R R T -

[0016] AFHHZ BREFHRESRBEITE - o ZATRESER
o AR SRR - 28R - LEIRRBR -

[0017] AF|IHZEREFFREE I RENSGE  H - ZLBTES
BRh > ERZHLFEWRTHRIN—AERES - EXASEESEZTERE
EITRTENE - '

[0018] AT HREXRRERASGE > Hf» RUBATED
B ZNTEELARRHREXFRECRALR -

’ | S
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[0019) ZAZHZ SHEHK PEEL Y M52 - MEFABNTE SR
o AT B R B SR T T AR S T AT R - $R
FEHSE R TMEE R PR R E 1t WD &R
0 ENET LR REA A - AN - REBHE FHES - B
AR B T -
[0020] AL SHSHKPME L MEFH 1 MHFASNSE - 17
AU S R Y B E R TS B AR RS R T -
i B R B EANRE T < BRI - T AR P RS ST N RE
RS - FTUKIBR D M B AT 2 BERS - SR BI SRR B B 2 3
Y o
[0021) AR SHBHKFMEL HAH L BREIEBSER
... PEDSBREASRIAMEN TR RABEEE LA RE RS
e W ETERROBES RN -
NI v )
: [0022]
5 1 ERBHS A P L A, -
5 2 ERA RIS — B 6 R -
% 3 ERARINT4 RS KRR -
5 4 ERA RIS T O FRH -
[EHE ]
[0023) BRABWL LRREMEN  HUREUEEVESE -
| TREBARRLBERGS > LEAHKER - (FRERET
[0024) FHBESE | EFR  ARY L — SR FRE L MHI S
B (ME T —RIRESER S| (R — SRR REERN R - SRET

00000

15D
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BRBEEERL 0 LS — EER 0 S RS N SRR R
— W BETE S S2 RS —NTERBIN AR L - AT B BT
S RS T — T R - DU — T SRR A S
R N REEERE  —ENS R S3 0 R — IS BRI AT T
W LSS0 SETNRREE B RET s HSERTEE &
— TSR S4 > AR —BEDCRE SRS RAER T ML R TR R — R
T - AR T2 ERL LSS RS ER TS TE -
[0025] BEFISZ  SHRESE S| & HFEELFETUESEH
B VR B R R HR  E BRI B
4R ( solution ) ~ ZL¥& AR (lotion B emulsion )~ Z2LE AKX (cream ) EBAR (gel) »
SR BITAS CIRSA - CURSER - MEHEER - RAMER - Bk
HIEBARIABREHEERS  ZFURRLARFRENRN 01-100
B - WHSERAERRSAE > SERATLRE 28 - IR - FRE ..
AR o TR LRI R b A Sk B S L U R . 5
B RABEERESIT o (RRED 100 BT REWRGER | BRAZZ
i - L
[0026] SAHEIBEABRNSERY %  RULGSEESHESR &
SRR b SRR RS L 2 RN - B BB
RAATLARS 1-30 404 ¢ B DIEHEE ORI S BE L
LR, 10000-13000 rpm 2 EISEEE Ly 1-30 5 - RABEE S+ » 7
MBS HER 10 S8 BHFAEGT L LR TRETUT2EHR
Z.5% » it FL B 13000 rpm 2 S B Ly 10 528 D@ LW 68
% bR N R T R - |
[0027] SfERTASEE S2 o+ RN EERPIMAZATERE -
A AP R R T AT A I RN - ATARBIA

5
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AR 330-360 nm 2 BEAE - it F AE BB EE (-SOClHEEE)
SRR R T DS R R A O (-OH B EFRER
B UBEEATE S SN ERRRE S BB NS R T B
(HBEE 3 B R RELSER ) HATERBURT LS 1,350 -6-
EEE & (1,3-benzothiazole-6-sulfonyl chloride ) ~ 4- — HH R R E A FK-4'-
I Bt & ( 4-dimethylaminoazobenzene-4’-sulfonyl chloride * X & dabsyl
chloride) BXfIRAMEE (dansyl chloride) » {ERLAMLEFR - |
[0028) i F » 4SBT KB - (XA LIRS L B
pH {H » LI SHT 4 B2 1T - AABAE T MBI - i A BIRE 1
EARBE 0 LRLUBMEEE (IRRARBBRES) B LERS pH
[BEAE pH 8-10; 4} » BRI 4 BFR  REAIRESE S| 2% -
SERTESER S2 2T BRI —BE TS S5 R LER L

| BT IBETFERE 30-80C - LU ERIES £ -

.....

[0029] MAEBEFHAIT > RIS wl Z EiFHE > LA 10-500 mM 2

* BXERSER 10 pl ¥ pH FAEE=E pH 8-10 2 » fIA 10 pl FHEREE (ARW

B> BER 0.25-2 mg/ml) > IR —RESEE KBRS ERINEE 30-80
C » DIINEZMTEREZET » ERERFE (-SO.ClEfEH) HERE
FHRRECRE ((OH HRER) ETAMERE 5 £ 30 08& > EERER
FEEER T B E&iEL (M3 BATR)  LESBMTERK -

[0030] EXZEELFER S3 of » (RA] LAFIF A RVA RIS AT A B E
TR DEGSZENR ZENBRARS AR GAERCHBEFTTRRE

B IENEBRTUBZBOE  ECt - FFRZBZESEHE

BE > ZFEDERIZAER 10-50 pl » RABEREREAIT » REl20u1 22
B ZBETEN  HRAKFRCHBEFRTRETUEHN IR LE -
DR R -

Lry
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[0031] AR  BEATLURE LB #IE 5 R BT 1L
—FRITHEME B 2% (matrix-assisted laser desorption/ionization-time of flight
mass spectrometer - i MALDI-TOF MS) MT4M7 » EFRLULEIE - 3
ME L @ ZXENBFRAIUENRZXEEHEEHREEF L —RITHHER
B — Bt (targetplate) » HE F—FHE (matrix) ' FZEEHZE
R IE B —fa saiA B RBY B - BB REEFE A DIRKEE R E 330-360
nm EH N o- S I-4-8EEE F7B (a-cyanol-4-hydroxycinnamic acid »

8 CHCA ) ~ 35- _ H A E 4+ RBRERBEKRBREE KR

(3,5-dimethoxy-4-hydroxycinnamic acid * X #8 % sinapinic acid » &8 SA)
B T IRELFHES (2,5-dihydroxybenzoic acid » 78 2,5-DHB) » A ARBEE
sl ZEERERES 0.5 ul Z o-RE-4-REL ZR(EES 10 mg/ml ).

[0032] #% > LR 330360 nm 2 BEDEHMHTMERREE
) o S SR E R TR - DGR R T SR TR ..
WHMERS > TLEA—BRATER  LEN SRR F 2 B,

( mass-to-charge ratio » fiif m/z) - BB F B RS TR HEEH !
e fRAT LU H RITFHEE D178 (time-of-flight analyzer » &8 TOF, _:
analyzer ) * PURR{E'E B /r#748 (quadrupole analyzer) ~ Bf-FFHE RS

(ion trap analyzer » fiif@ IT analyzer) {817 SEM#1E B4 (Fourier
transform-ion cyclotron resonance * f&i#8 FT-ICR) - R ABEF RIS - %
BESWRRRESRTABSMEES TS (time-of-flight analyzer » T
TOF analyzer) » HWTHER » FE5EEWBER RN IFESE - RUUE
WET BRI R -

[0033] &fEith - BRIDIRZLBHESE S2 f > REFB®RTEHEM
—AEEEHES, (internal standard ) » B A BB HE SR O] LR B B BB H
BECFRAE  RAREEHSI+ - REFAEBES 16 pg/ml & d5-HRE

7 S
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103 4E 11 A 14 B{EIER A
SRR ZE  ZINEEELRRSHETERE - EZEER RS AR
EREY > I B B R CRBBY AR T - RBEESTHEITHA
MR AL BT » B AIR AR QRS E AL - RBER AR
REXHREZRER - AU EHEGFARLPIHESERFREN
=28 -

- [0034] SFEABHRETROIREHARURAFARLFHRS
LHBERHRESE - RIBET &k - Bkl - 2Ltk
oo~ PLAEAR MGG - ERREERBOREE M » DIARACHREREFREE
BTG EETRER AT MRS 1-6 RFTR ¢

[0035] 1% mEAMBKTHEBEXFRESEAE -

B

. RE (ul/ml) FEEIRHEZE (%) B 5 B 43 EE(%)

aa
MP | EP | PP |BP |[MP | EP | PP | BP | MP | EP | PP | BP |#&H]
36.53

1 ; . - 243 - . - |0.04]| - - - | 0.04
0.001

53.19%|12.78% .

2 . - |340[9.85] - - |o0.05|0.01]| - - |o0.07
0.03 |0.002
113.25|33.41%

3 . - 2151262 - - lo11]o0.03]| - - |o.1s
10.04 | 0.002

67.19%(27.77%

4 - | - |6.40|10.24] - - |0.07]003]| - - 10.09
0.07 | 0.004

63.11% 2.27%

5 . - 28| - |523| - |o0.06] - |0.002] - |0.07
0.03 0.001

MP: HEEXFERTE -EP: HEEXTEZE PP HREXPHMARE - BP: NREXPHTE
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[0036] FHBEE | RFUR - FHBTER 15 SRBHES it
7K > BE 100 ZErrAS e AT R B BRI s 2 o SIS R
B (DFISFEREERBRE  NEEETRZE SO ETHRANEE
RNREEFBRTRETRE) 28 SAEHSFIEH 0.04-0.15%2 %
RIS R AT A B L R R 2 M T AR
ERRREE & (100 E35) ZREES -

[0037] %2 %« HEBRCKETNSEEFRESBNE -

=3

. BE (ul/ml) FHEHEHE (%) FT &5 B 43 ER (%)

an
MP | EP | PP | BP |[MP| EP | PP | BP | MP | EP | PP | BP (%0
119.79 ,

6 - - - 6.4 - - - 0.12 - - - 0.12
+1.210

49.27+| 1.14%

7 - - | 405722 - - 10.0490.0011| - - 005 .-,
0.320 [ 0.010 heses

ccccc

MP: HREXHFRPE - EP: HREXFRIE PP HREXHBANE - BP: HREXFHTE
[0038] SHBIEE 2 RFT - AHIE SN 67 ARIBHEZ B, . .
i A5 EY 100 ZETTAR AR B R E ORI E ch T 27 2 B AR AL 2 o
BEES (RIS SIS E R H R A - WREETRIE « SREFERA
FERERERFAR TEETRED) 28  SUEHAREHE 0.05-0.12%F
SO RS -
[0039) %3 % HEABRRLEKATHSEEFRESENE -

23
. WRE (ul/ml) B REEZE(%) FiT &5 B 93 EE(%)

an

MP | EP | PP | BP | MP | EP | PP | BP | MP | EP | PP | BP |¥#0
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44.96%] 6.51% [32.32%+] 0.12%
8 3.53(3.16791|7.720.04 | 0.01 | 0.03 { 0.00 | 0.08
0.002 |0.0002] 0.003 |0.0004

87.71 |11.99%| 5.24% |17.76%
9 2.06 | 3.57 | 2.12 | 2.41 | 0.09 | 0.01 | 0.01 | 0.02 | 0.12
0.003 ( 0.010 |{ 0.001 | 0.00S

36.51%| 1.63% [32.84%
10 - 1.32 { 5.63 | 4.13 - 0.04 [0.002| 0.03 - 0.07
0.010 | 0.001 | 0.020

17.84%| 5.32% | 2.46% | 8.44%
11 1.24 | 5.39 | 8.13 {10.15( 0.02 | 0.01 | 0.00 | 0.01 | 0.03
0.003 | 0.005 | 0.002 | 0.010

96.83%| 1.39% | 1.13%
12 - 2.29 |11.97|12.41] - 0.10 |0.001|0.001| - 0.10
0.050 | 0.002 | 0.001 '

MP: HEEXTFEREFE - EP - HEEFXPHIE - PP MREXPMKNE - BP: HREXFRTE

[0040] FRBHE 3 KA > FHIKLRESR 8-12 2RIRHEZALK

L]

Rt » FEL 100 BEREHARARETHOIRAIE PR cHRE
© FHEREE (2BISHH S RERHRPE - BREXFRIE - HREXH

L )
L LN 2

| BAERERNBEFFRTRETRADER BAOHFIBIEH 0.03-0.12%
T ZHREFLHERES -
[0041] T4 - HTEIFRUMGRTHEBEFFRESEAE -

o0 09 00 LK N

23
. RE (ul/ml) FHEH R HEZ (%) Fit &5 5 73 EE(%)

jufs]

MP | EP | PP | BP [ MP | EP | PP | BP | MP | EP | PP | BP |#H]

1.02% [99.951|55.49+
13 - 8.4 [ 1.95]2.56 - 10.001| 0.10 | 0.06 - 0.16
0.001 | 0.03 | 0.02

64.28%| 7.76+ (14.39+(37.621
14 3.62|7.61(9.62(3.09]0.06|0.01(0.01|0.04]0.12
0.003 | 0.004 | 0.001 | 0.001

10
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42.611|11.11%| 4.97% |30.21%

15 2.67 | 532 |7.67|6.70 | 0.04 | 0.01 {0.005( 0.03 | 0.09
0.02 | 0.01 {0.004 | 0.02
87.7% |11.99%| 5.24% |17.76%

16 2.06 | 3.57 | 2.12 | 2.41 | 0.09 | 0.01 | 0.01 [ 0.02 { 0.12
0.003 | 0.01 | 0.001 [ 0.005
36.51%] 1.63% {32.84%

17 1.32 |1 5.63 | 4.13 - 0.04 (0.002( 0.03 - 0.07
0.01 |0.001| 0.02

MP: HEREXHKRPE - EP: HREXPRIE - PP HEXEXPRNE - BP ' HEEXFRTE

[0042]

B

RA 2

BREE 4 RATR > RIS 13-17 2RIRTHEZ LR
R - FEX 100 2R RHARARETHOIRAI LTS ECHRE

FZHERE (st HREXHRTE - HREXHRIE - HREXH

AR EAERHR T RETRAD SR SAEPTHIEH 0.07-0.16%

L HREEFRRE -
[0043] F SR  MEARTHRERHTRESRAE -

.....

ooooo

£3

. RE (u/ml) MR HEEZE (%) T 5 B 73 EE(%)

s]m)
MP | EP | PP | BP |[MP | EP | PP | BP | MP | EP | PP | BP |f&fQ
51.90%| 2,15 | 1.11%

18 2.08 | 3.63 [13.24| - |0.05 |0.002(0.001| - |0.06
0.02 [ 0.001)0.001
43.58+] 4.49%

19 - 590 1.13| - | - |0.04[0.004| - | - |0.05
0.04 | 0.001
33.61%| 1.61%

20 - 455|967 - | - |0.030002] - | - |o0.04]
0.02 |0.002
61.52%

21 - | - 296 - | - | - [006| - | - | - |o0.06
0.03

11
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14.63t
22 - - - 1846 | - - - 10.01 - - - 10.01
0.02

MP: MEEETHEPE EP: MSEXTMZE PP MSEETHAL  BP: HAEETRTE
[0044] FH2HE 5 RATR > B MRS 18-22 25T E L
BEfh & HN 100 ZTEARINMA E R LA ERKEH A BARET RO
HPfaa cHRBREXHRE (25 REXHERFE - ¥REEH
BB HREXFRABERKHAEXRRTEETRA) 8  BHH
h53 A& 0.01-0.06% . # PR E 7 FH ER Y -
[0045] 2 6 % - HTEHRAKBRRELTHEEXFRESEAE -

%
. RE (ul/ml) FHEIRHEZE (%) Fir 5 B 43 Eh(%)
AA
MP | EP | PP | BP | MP | EP | PP | BP | MP | EP | PP | BP R
39.76% |
<. 23 - - | - [300] - - | - o004 - - - | 0.04
..... 0.02
225.55
s - |24 - - | - 760 - - | - o023 | - - - 023
""" 10.03
39.69%
25 - - - 154 - - | - |oo04| - - - | 0.04
0.01
48.69%
26 - -] - 133 - - | - |oo0s5| - - - | 0.05
0.01
10.07% 3.30%
27 - - |38 - |434| - |oo1| - [0.003] - |o0.01
0.01 0.002

MP: HEEXFHEPE  -EP: HREXHPRIE - PP HEREXPERE -BP HREXPRTE

[0046] FH2MHEE 6 RATR » FFAIKEFRS 23-27 D HIRHEZRK

12
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VOREE R,  ZEY 100 ErSHARTRETHIRIE P FaT s 8RE
EFME (SRS HESERTRTE  WEEETRIE  SSEEF
BEPIRS B SR R T RSET MR 2 & > BAIEH A BI& 0.01-023%
7 R R -
[0047) 4+ SENTHELEK - BURLHGT: « SLIIRLILS: - SL8

RIS« EERERRRES S I 0.1 ERRHABHRER
HEBIAR IR TR A& 2 SR R ERRE (RIS BB R RS - 3
REEFMZE NEEE TN REEFR TRETRED SR
RN T RATE - |

[0048) %57 % - MR THSEETHRES BT -

£ | »

. BE (W/ml) | MEHEEEE%) T 5 B 43 EE(%)

AR
MP | EP | PP | BP |MP | EP | PP | BP | MP | EP | PP | BP |#&Ff1[---"
12.86% ..E.E

28 -l - - (293 - | - | - o3| - | - | - 013}
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