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VSRR B ERIG I S RARRA MY ETUR - LHE e B R IE &
HFuk o B SR A MY R R SR R (Al 3 RAE T )R e MU S
F oo R AMEM AR Y 0 TARHIR R B RARAEAL A REAG N R - A
fdi & TR 7% 5 R 2 A - A&k B b AR RO RS ARELBE
AR AE RO o ARHT GR VA RARJE AT B I H SR (GC-MS/MS)E AL E 5 T 1978 27 B %
WMeBR Ty ik AT R AT BOR SR S HOE B BARAL 0 GEAR RIEIE MM R S
2 AR AR 0 AR R AR M o KBTI G M E ARiE IDB-SMS Ul © #
e & T 35 Ak (ED) & % F RUE B8 8 K (Multiple Reaction Monitoring, MRM){&:A] » 7415
SrEE N T AR AT 0 SR A LR 4 5 8 C 184y | A Captiva EMR-Lipid ] 48 3 I [£
B M F R T AT RPTF 1978 R B Bt 20 R e 0 B
FRF T 4 2 A8 8] F PR (Limit of Detection, LOD)E & 77 ik A 2k » VAR ek 2 df 74
S/N ratio KA 10 ~ B R AR 2 8 T #S/N ratio K743 B ¥ i W2 AR IR L & R 7 ik 2
AR IR 45 REAT 1978 20 B 5 b B A, iy B LR Z AR A AR PR 46 540.01-1.0 pg/g%
B LA E S AR M I Z e R R LR A 10 R R R A 0 R
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Al

TR (R R AR TE - B S KRB
B HEAE Y ZE IR 5 B LR L B A B R 5 [V
FHHEW - 2 EY)ZEI) B A i AR
auHR o AR - FEHYIREE SRS - ATRENE
REW AN A REERE R L Kt
FE ST A AT RE T R AR S 2 AT RE B R g
A SORFEH - AL e R R 2 1B
T MR REMFCAT (Gyeonggi-do
Institute of Health and Environment, Gyeonggi
Province, Republic of Korea)iA20124F 4 | i
{bhEmErs6ft - SEHF3HE REERY « 1F

© IREERE ~ IR - SARET R ERE

{ERE7K A HiPermethrin 0.6 mg/kg ~ 1{FZ K5
HiTricyclazole 11.7 mg/kg K 1{FHAEREALHE
fg HiMalathion 0.05 mg/kg" : SH SEHE A
7% R R R Sk T (S (Tle-Tfe ) R AR i B A LoWE L 5
{5 N\ FEHH 7 5 (Personal care products)#£EH 4351
BURETH - vhEER SO A W A 7%
& (Organochlorine pesticides, OCP)E2ZERY 5y

fa Ry o H 5 B 70 ) Ry Aldrin® H0.25-
0.72 pg/mL ~ a-BHCHHi0.66-1.92 pg/mL

B-BHCH#H10.04-0.15 pg/mL ~ 5-BHCH H10.88-
2.4 pg/mL ~ DieldrinfH 0.37-0.45 pg/mL »

0,p’-DDTHH10.23-31.49 pg/mL ~ Endrinf
0.92-1.74 pg/mLJ;Heptachlorf H0.49-1.23 pg/
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mL% - HHE1{4HEF EAldrinfg H0.03 pg/mL
o,p’-DDTH H0.03 ug/mL K Heptachlorf Hi 0.06
ng/mL%? » BURAGHE S A (E R EE T 8 2 A
b -

mAEBASI1IF4H27H D EHRET
F11116027045F A HEIL T (LRESLZE R 61
ka3, > WEITETATHERD > 3
EALKE L IR 2 1 STHEREE R 5y » Ho
BHC - Chlordane X DDTH F#EY) » Al A}
UL IET19IE e 5k - B& Aldrin
a-BHC ~ B-BHC  y-BHC ~ 6-BHC * Captafol *
Captan * cis-Chlordane ~ trans-Chlordane »
Chlorothalonil * Cyanazine * o,p’-DDT ~ p,p’-
DDT » Dieldrin * Diphenylamine » Endrin »
Folpet » Heptachlor &z Mirex * DA Z8F 2 ggrh
F% T Chlorothalonil * Diphenylamine 52 Captan{f
W R ER TR E R AR T E iR
b HAME R E B R EER  Re R
g DSR2 A -

R L L E Y R Bt BT A
BURIE - RIECACHIT 92 58 FH Sa AH R 7 ER I %
(Gas Chromatograph/tandem Mass Spectrometer,
GC-MS/MS)# 17 19TE S F 8 ki g 5 7% - I
DAFZ RS 1 R AL S Y2 ) Al RE TR =
LB IR - OIS E MR T
EA T DRER A A s &2

M E
—  1RRERIR

A e R A I R g A e A B e B
HRZ T ORE AL AR i AT (B 2 AL R b BE 220
e
= AEREESEN

e

1. SRR
Aldrin » @-BHC * B-BHC  y-BHC -

8-BHC * Captafol » Captan * cis-
Chlordane »
Chlorothalonil » Cyanazine * o,p’-DDT »

trans-Chlordane »

p,p’-DDT » Dieldrin * Diphenylamine »
Endrin » Folpet * Heptachlor &z Mirex
(AccuStandard, USA) #ili FEEE97% LA
o
2. FEE R AT
LB R R AR T AR 5 KRR
#E S C18-EC Ryl ZEk + Kt K(JLE
FEAA25CHZEISMQ » emPA |) ©
S
Captiva EMR-Lipid[&fHZ£ Y[ (Agilent,
USA) ; 15 mL 50 mL#E/ [ (Corning,
USA) ; 3 mLIEESH$1f%i(Terumo, Taiwan) ;
PVDFi A A (E €13 mm > £11£0.22
um) (Millipore, USA) °

= EREEE

()5 AHE AT BB A E A2 (8890 GC System#
fid7000D triple quadrupole GC/MS systems
HIPAL3 RTC120 Autosampler > Agilent,
USA) °

(248 43 BTk BS (MassHunter Quantitative
Analysis, Agilent, USA) °

(EEHTETE(DB-5MS Ul » NIEEE0.25 m
NK0.25 mm X 30 m, Agilent, USA) °

() 7k Y585 B (M11i-Q Waters Purification
System, Millipore, USA) °

(F) fE IR & 8% (Vortex Mixer Genie 2,
Scientific Industries, USA) °

(SEfE LV BE(TABLE-TOP CENTRIFUGE 4000,
KUBOTA, Japan) °

(DB E IR % %5(GTD30, GT Sonic » &)

~ BETA

(IR L F

HY ¥ & 2 Aldrin » a-BHC » B-BHC »
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v-BHC ~ 6-BHC ~ Captafol » Captan »
cis-Chlordane ~ trans-Chlordane »
Chlorothalonil » Cyanazine * 0,p’-DDT »
p,p’-DDT » Dieldrin * Diphenylamine »
Endrin » Folpet » Heptachlor &z Mirex %
IR B AR 0 g3 B DAHR R i
F2100 pg/mL » fA-40°CEFE A » B9
BIHGE &S R FR & - DIHER
f#Aldrin » a-BHC » B-BHC » y-BHC »
0-BHC -~ cis-Chlordane * trans-Chlordane »
Chlorothalonil » Cyanazine * 0,p’-DDT
p,p’-DDT » Dieldrin * Diphenylamine »
Endrin ~ Folpet » Heptachlor &z Mirex%17
JEFFYERL 0.5 pg/mL » CaptanZE2.5 pg/
mL > CaptafolZ25 pg/mL - TERIE S IEHE
VW BT -
(i F 5
1. FEEERG T 3 S ZE AL
Mg #270.25 ¢ - FEHEREE » B0 mL
HEMET - INAZKES mL - FKEE R
307705tk - LB EARZE10 mL > HY
6 mLE R E&C18-ECHI300mg. 2 F 1L
MEELE - LFEIURE 1D - DL
4,000 X it/ (355788 - U EETR4 mLE
HeOEY - DIEZEE O RIRTE R © 1B
HYIDIHZE mLiAfE - IR &5 - DUE
f0.22 um PVDF&IE - At -
2. A B R ZEHL
Mk BE100.25 g FEMEREE - BERS mL
HEMET - IMAZNE4 mL - DUEEH
#R&E15 min * LAIBEA LS mLi% -
EIALS mLEEOES - A KBET K
1.25 mL - DAFEEURE 10818 - A
Captiva EMR-Lipid[@EFHZERY[E - [
T - DLZE © BBET K= 4 1A
1.25 mLifHE - PCERIPERTR - ALK
fmEREE3.5 g » LFAIRE 1 70§ 1%
LA4,000 X gt (2105388 » B EVETR2 mL

EEEOEY - DLEZZEEDESRIEZENZ
FEREYIDLFZE | mLisfg - IREF5 0 DA
JE[E0.22 ym PVDFETE » (e -
E)RAERE BT R R A I E (B
1. BAEE T TR i
(DFAHEHTERE : DB-5MS UI (30 m X
0.25 mm ° 0.25 pm)

CETERE : )i 60°C » 1 min
FHEHEE  40°C/min
thyE 1 170°C
FHEHER : 10°C/min
FIR 2 310°C > 2.25 min

(3FEEIFETGE © A 0 1.2 mL/min

(AEAZEE : 280°C

GEAEAER 1 pl 5 oW

(Splitless)
2. BRGSO

(DS TR : 280°C

QBT b EFIFREED » 70 eV

(3)EET-JFIEE : 300°C

(A« 28 B E T

(MRM) °
(g it
et S B R R AR B VA RS 1 L » 43 B
ARAHE T R BV E R - S B AR e s
TR P15 Rz e 22 Wit i e P e 26 B I (I AH
BT o P R -
5 OFH B T o P R R T 2
I TEFE LM 1S(< 100%) - R & E A

T
FRETEE 7505 (%) A FFHEE (%)
>50 + 20
>20~50 + 25
>10~20 + 30
<10 + 50
(BT Rt B

1. ZZE AR AT
DARZ RS R LI MR A TR 2 F B
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mn > MBI RO B SR R AN N R A
#E G 22 AR AT AT L - TEREZE
HB LR -

2. INIEE AT
DA EERS T R FLIR E R E MR T2
22 E R IR E R e R Ry
0.01-1.0 png/gZ FEAEVAWY » A HETTSE R
IShEREs - R TR B D BRIt -
PR AR T BB E R el - Bhpr
TS 18 AR B R LG EH(S/N
ratio) * SK1GFSEE ZEHIELE(S/N ratio) ©

3. AE ISR A
DUBKE e (2 2 Bl T~ ¥4 S/N ratio > 10 ~ &K
JEREZBET-$IS/N ratio > 3 » HMRM
i il 3 e T2 1 i 2 B AR P A R (M
5 fR(Limit of Detection, LOD) ©

AT E LR AT
DVEENL 2 T T i E T PG 1 e FLIR
19TEZA F R EE Al

FEEREAETER

—  ESREH REESHRE LR

KitfezEemb Ry R %k —
ZEHE M T () Z RAHIE T BRI E R
ORGSR P T 2R R
(MS1 scan) * VBT iR (Product ion) & %8
[ ERG HI(MRM) » 58 R BT {6 14 i B Rl 22 Bt
BREE) -

-~ BRIEERAE R

RIBECE B G L2021 FEF A IMPLE-
MENTING REGULATION (EU) 2021/808 B2
% 51 BE ¥ (1dentification Point, IP).Z ¥ & » AHfF
FELAGCTE Ry @i o7 k(1 1P) - Ak I 45
M 1-2 (BT BEEE T (1-2 IP) R 2(F E VB T-(1.5
X 2 =3 1P) » A[{S5-off#ERIBENFE—)  EH
&2 2ka IPLL L - B MEHERBZES

M) B HE 2 T BRI R - R R EAE £0.1
e - Rk A TR # R A R - BN
e B B R RS LR - 195 E AT
VI EARYE o TR R HERE IR 015
BWNER=) -

HE — 25 PO R 0 R 2 R A el B L VR
Z EHARS Mr P B B VE 2 AR BB TR
T RENEF AT HEN - FELEHE
BT 50 S {E KR 50% % > B & a-BHC »
B-BHC * y-BHC * 8-BHC - Captafol » Captan *
Folpet &z Mirex ; /7/220-50%
# » f&cis-Chlordane ~ trans-Chlordane »
Chlorothalonil ~ 0,p’-DDT ~ Dieldrin & Endrin ;
71 1210-20%% Fsp,p’-DDT K Diphenylamine ;
/INR10%% 1% Aldrin 52 Heptachlor °

= WG BaRE R
AFEH 19 R EE R L RE R R Ry

R AH FE B R HAR 3 M 7). Z A TR R (Limit
of Detection, LOD) « #&ZZEUME J5 LA
i B B R E B = 84 (The European Network
of Official Cosmetics Control Laboratories,
OCCLs)F] & ZERHE5 1" » {HHIMEIR (Limit of
Detection, LOD)EFAN T = " {EHIFGRIR o347
Vet @R EE N REE - (EA—
ER]DIME & - HIBEER - EYzs/
N ratioKJR3.ZIRE » AI{E R HAL MR , -

Z I AR AR AR IR 2 B Al DURCE i 2
BEF¥IS/N ratio > 10 ~ BUERFEZHETHS/N
ratio > 3 » EL{HHIEE %2 MRMJE BT [ 3 14 E
TEMZ AR IR R (E R - AR FERT
V19T H ARSI MW i PG ek B L o A TR
PREFALFE R AN R Fe = » HAEAIRIR & & S
20.01-1.0 pg/g » ZEARR 2 Ui HE

ST 2 AT AR A AR A LR A 2 FH B 5 kB HLoy
BIFEC18-ECH) 4l Fz Captiva EMR-Lipid [ fHZE
IEF L% - EEEERDEE TEZHME

5 (e JET B - 6 -2 MR ML AT [ g 72 B T B

Cyanazine °



165

T L

%A
o
/8

$

TEHG R
% N
EOSN

ekt 2R A

o 6€T < VLT 0T LET < TLT 9 XU 61
0€¢ €vl < LET 0T LET < TLT 9 lojyoedoy Q]
S TET < 09T Sl 0€1 < 09T S wdiog L1
ST 87T < €9¢C o €61 < €9 S uupug - 9]
8T 99 < 691 T 891 < 691 S ourwejfuoydiq ¢
ST 87T < £€9¢C o €61 < €9 S uupeIq i
0T 00T < S€T ST S9T < G€T S Laa-dd €1
01 00T < S€T 0F S91 < S€T S laa-do 71
01 16 < 861 SI 681 < STT 9 ouizeuek) ]
0T 67T < 99T 0€¢ 891 < 99T S [ruofeyIoIoy) 01
01 10€ < SLE 4 99T < €L€ 9 suBpIOD-sun.y 6
01 10€ < SLE T 99T < €L€ 9 ouepIo[y)-s©> 8
ST 8 < LII 0T 0L < 6¥1 9 ueide) L
01 L < 0S1 ST 6L < €81 9 joyerde) 9
0€¢ 601 < 181 S1 Syl < 181 S OHd-? ¢
0¢ 601 < 181 SI Syl < 181 S OHA-A ¥
0¢ 601 < 181 SI Syl < 181 S OHA-d ¢
0¢ 601 < 181 SI Syl < 181 S OHE-0 ¢
ST 97T < €9T o €61 < €9 S upryy |
(/) £ B < (270G 1 (A2) (/)£ B < (o) - 1
(A)E QU B (I 6 1 2 (L4 Dacis
[ PE) B [ )
EHEH YNBSS NE 27 YnalEd HEE6l « —2



166

BV S8l

R

s=u,

LLLLE $S°0L v1TL €0°S1 €0°51 200 XN 61
by ELT'T 10'6 0£'8 676 86 $0°0 tojerdoy 81
sy 90L 99°0L 9801 $8°01 10 wdiog L1
vT9¢ 68°0€ ¥8'0¢ €rel v1Tl $0°0 ulpug - 9]
8€'LT 1€°61 861 69 69 100 ounwedudydiq ¢
97'0S 06'1€ 61°1¢ SL11 SL'TT 10 uuppIq 1
L8'8S 1€°91 2091 P0'€l v0'€l 200 Laa-dd g1
1€°L8 10T 8THT vl (U 200 Laa-do 1
6'L9 9€'8L Ly'TL 86 86 $0°0 suizeued)y 1
€L'19 656€ 433 €68 € SO0 [uoEpoIoy) Ol
75'86¢ 76'9¢ L§9T w011 10°11 SO0 duepio[yd-suvs 6
96'991 80°C€ 8¥'1¢ STl VT 1 $0°0 ouepIoyD-s» 8
€€y 0199 SL'Y9 L 01 L0l $T0 uerded L
L¥'0€ 8THS 15°08 6v°€l 8t'€l 01 foyerden 9
VL vy §9°L9 96'69 435 158 200 OHE? ¢
¥0'9C v6'0L or'1L L0'8 L0'8 200 oHd-4 ¥
96'6€ 66'89 v0'1L v6'L €6'L 200 oHda-d ¢
§9°09 °L69 17°0L SS'L SS°L 200 OHEP ¢
9'8€1 656 0’6 w66 w66 10 uprly |
HErA (%) - (CANCITESS (urur) . (urur) @me Y o

oWl N/SIF AT E A TR Y el RO TR ch Rh AN R g (USSR ch B

W7 W& Y NN 7 (A T Y B 2L F e - =2



167

T L

%A
o
/8

A
X

$

%
<

ekt 2R A

g=u,
86°¢lY $S0L €eTL €0°ST SO°ST 200 XN 61
€5760°1 106 vI'g 676 876 00 soyoeyddy 81
STYS 9%°0L 09°L9 98°01 98°01 10 wdjog LI
43 68°0€ 95°0€ €1l €rel 00 uupug 91
7°0S 1€61 €€ 769 ¥6'9 100 surwrefuoydiq G
St'Ty 06°1¢€ €0'1¢€ SLII 9L'11 10 uupEIq I
iy 1€91 LY'91 vO'El LOET 200 raa-dd g1
€9°LS 102 L9¥T e or'Cl 200 raa-do g1
86°101 9¢'8L LY'TL ¥8°6 €8'6 500 ourzeuekd ||
€00C1 65°6€ 80°6¢€ €€'8 (4% 500 [ruofeyioloNy) (1
80°9tC T6'9C 95°9T 2011 1011 500 oUEpIO[YD-sun4l 6
6T'LTT 80°CE 66'T¢€ STII vTIl 500 ouepIo[yD-st> 8
LTYS 01°99 L¥'S9 vLOT vLOT $T0 ueidey L
86'1C 8THS 8¥'19 6v' €l 4! 01 [ojerdey 9
69°19 $9'L9 €9°1L S8 bS8 200 OHE-? ¢
L8'8€ v6°0L vSIL L0'8 80'8 200 OHA-+ ¢
$8'9 66'89 6L69 v6'L 96'L 200 oHAY ¢
60°0L TL69 €8°0L SS'L 9$°L 200 OHEP ¢
01°06 65°6 €56 66 €6'6 10 umpryy [

o R 51 (% 515 o (%)) () () Aw\wﬁ s e

ner N/SIEF e BB 08 SRR el GBI BTe SR b g BAAE Y as BIRIESR R R=AITE)

WP 7 W e Y E MU C 7 (AT HE T

SN = HRE6L ~ =22



168

RISV ST

=~ hESESEYEIY IR ER R R IR HFER

MRS IR A EREYEIW) fi A R
001 HIEEEH BB BOR - Rk A H 3 ENan
002 RS R BERFGH - O - B NEIRER R
003 RS R BRI - B - B SERCEE - AT PN
004 IR 218 R A B PN s
005 RS EE AT BRI REEERERY) R
006 HRIERE N REEZEEE S MR - TR At
007 PRS2 Eﬁzgﬁ %Egﬁﬁ%%vﬁﬂ  RERBEREY) MR Sk
008 HEEE 28 W w2 HE R AR KRR EN s
009 ZEERE SR KRG FEHAGH > 2R S EN s
010 ZEERE B A H S o A R ERE PN dan
011 FLK EE  HEHH PN
012 FLIE BA  OREENY) - ERENY) - EE At
013 L AA  ERE - REE - EH PN
014 FLK BA Btk - JChnfE PN
015 FLiK FAM FURE ~ HHE - A R
016 FLIK 28 KR IR AEF AT e s
017 FLIR 2 RN ENdan
018 FLIR EE  EBFE - MK ENdan
019 LR wE] R R
020 FLIK N B REEEE S ERKE S KRE et

Rl 55 % EMRM g 17 B 5 & 7 - R iR E R
TH AL cis-Chlordane  trans-Chlordane
Heptachlor &z Mirex » FATZERE iH - Aldrin > F2
FL H.Z Chlorothalonil & Cyanazine * PA_E 4347
Y1 B 2 AEH IR (LOD) » BERERREZ
{EEIEE - S/N ratioHI(EEH A HAR 5 )
= A INE R - ERHE EMRME T
EFEE A E - BATETE - 19HBEES Y
JA T2 JEE S T B L TR 2 MR MU A [ 5 4[] — 22
&Py

v Th SRS R FL AR A o ha Al
AHI FE AT T4 TR 1 R LR T B 2 AL b

H > FERANEN - ERER S HEY AN Z
TEIERE I R AL - (F IRl - FEE TR
BT > 2 BHETT 10/ R HIE - AEREURE
R BE AL 1 9TRFHIY) i B e P S R M e - 1R
PN S R 2 2 Ao ) R A T St e
PR AR B i R i e 2L b e
AR SR 5 R HIE B AR b AR S 25 A

AW FEpE 5 LR TR ARG DA R A E
rFEmBR TS (F R REE R A KRR
BR12% - 2B N ESE KRBT
STRER A\ BE RS s 2 21k



Aldrin

263.0 -> 193.0, 263.0 -> 226.0

(LA S T B sl T 1k T
alpha-BHC beta-BHC
7.487 min 7.862 min

181.0 -> 145.0, 181.0 -> 109.0

181.0 -> 145.0, 181.0 -> 109.0

169

gamma-BHC (Lindane)
7.980 min
181.0 -> 145.0, 181.0 -> 109.0

x10%7 Not Found %102 | Ratio = 102 | Ratio =
1.51 1
by 0.5 0.
0.57
0- A 1 I I 1 1 1 1 1 I I
QIB 77 7879 8 81 82 7.9 8 81 82
delta-BHC Captafol Captan cis-Chlordane
8.539 min 13.500 min 10.757 min 11.218 min

181.0 -> 145.0, 181.0 -> 109.0

x1 Ratio =
1.
1
0.5
T T T T
84 85 86 87

trans-Chlordane

11.112 min
373.0 -> 266.0, 375.0 -> 301.0

e

183.0 -> 79.0, 150.0 -> 72.2
x10% | Ratio =

0.75

0.
0.2

T T T T
13.3 134 135 136
Chlorothalonil

8.294 min
266.0 -> 168.0, 266.0 -> 229.0

xloi Ratio = ‘
1

149.0 -> 70.1, 117.0 ->» 81.8

T
10.9

x10"] Ratio =
1—
o
T T T 1
11 111

I T T I
82 83 84 85
l:l;‘-l[:)l:T I Dieldrin
. min
235.0 -> 165.0, 235.0 -> 200.0 ;é;s:?,n;lgngn‘ 263.0 -> 228.0
%102 Ratio = x10% Not Found
4
1 1 i Y U l
e
T T T T ' '8 '
129 13 131 132 e 1 12
Folpet Heptachlor
10.634 min 9,287 min
259.8 -> 130.1, 259.8 -> 232.0 272.0 -> 237.0, 237.0 -> 143.0
x10*| Ratio = X107 Not Found
4 4
2 2
Ll I Ll T
10.6 108 11 91 92 93 94

B— » ZRRERHZMRMENEE

%1077 Ratio =
0.7
0.5
0.25
T T T T

106 107 108 109

Cyanazine
9.827 min
225.0 -> 189.2, 198.0 -> 91.0

373.0 -> 266.0, 375.0 -> 301.0

x10™*] Ratio =
1
T

T T
11.1 11.2 113 114

o0p™-DDT

235.0 -> 165.0, 235.0 -> 200.0

x10% Ratio = %107 Not Found
1
0.
ey
1 T T 1 T T
9.7 98 99 10 123 124 125
Diphenylamine Endrin
6.911 min 12.055 min
169.0 -> 168.0, 169.0 -»> 66.0 263.0 -> 193.0, 263.0 -> 228.0
x10* ] Ratio = x10% Ratio =
1
0.5 '
s [P WP, N R S
1 I T 1 T T
67 68 69 7 7.1 12 121 122 123

Mirex

15.017 min
272.0 -> 237.0, 273.8 -> 236.8

x10%] Ratio =

I I I 1
149 15 151 152
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Aldrin

9.923 min
263.0 -> 193.0, 263.0 -> 226.0

x10%] Ratio = 9.5 (107.6 %)

alpha-BHC

7.546 min
181.0 -> 145.0, 181.0 -> 108.0

x10* | Ratio = 67.5 [98.2 %)

beta-BHC

7.934 min
181.0 -> 145.0, 181.0 -> 109.0

x10%] Ratio = 70.2 (100.8 %)

gamma-BHC (Lindane)

8.067 min
181.0 -> 145.0, 181.0 -> 105.0

x10* | Ratio = 74.1/(108.2 %)

2 0.75 0. &
1 0.5 0.4
0.25 0.
ot Vi
T T I T U 1 T 1 T U T 1 1 1 T 1 1
9.8 99 10 101 74 75 76 7.7 7.7 7.8 7.9 8 81 8.2 79 8 81 82
de!ta-BH.C Captafol Captan cis-Chlordane
8.514 min 13.483 min 10.741 min 11.243 min

181.0 -> 145.0, 181.0 -> 109.0 183.0 -> 79.0, 150.0 -» 72.2

149.0 -> 70.1, 117.0 -> 81.8

X103 Ratio = 71.3 (102.7 %) x10* Ratio = 65.0 [100.0 %) X107 Ratio = 63.9 (99.3 %)
5
4
2
0 T T T T G : | 1 ] j\ |
84 85 86 133 134 135 136 106 107 108 109

trans-Chlordane Chlorothalonil Cyanazine
11.011 min 8.323 min 9.836 min

373.0 -> 266.0, 375.0 -> 301.0  266.0-> 168.0, 266.0 > 229.0
x10*] Ratio = 27.5[98.6 %)  X10]| Ratio = 39.0 [99.8 %)

0.75 0.6
0.5 0.4

0.25 0.2

o 0

I T T T T T T
109 11 111 82 83 B84 B85
pp-DDT Dieldrin
13.039 min 11.749 min

235.0 -> 165.0, 235.0 -> 200.0 263.0 -> 193.0, 262.0 -> 228.0

225.0 -> 189.2, 198.0 -> 91.0
%10™ Ratio = 73.1 [95.5 %)

373.0 -> 266.0, 375.0 -> 301.0
Ratio = 31.2 [99.6 %)

1 1 1 T
111 11.2 113 114
op'-DDT
12.402 min
235.0 -> 165.0, 235.0 -> 200.0

x10% | Ratio = 24.4 [90.8 %)

0. 1.5
0. 1
0 0.5
G L T T T T G l| I I I
97 98 99 10 123 124 125
Diphenylamine Endrin
6.920 min 12,135 min

169.0 - 168.0, 169.0 - 66.0

x10* Ratio = 15.9 [98.2 %) x10%] Ratio = 30.7 [99.3 %) x10%| Ratio = 19.6 (94.6 %)

L 2

1.5 0.75
1 0. 1
0.5 0.25

g T . T 67 6.8 69 7 7.1
129 13 131 13.2 o ’

Folpet Heptachlor Mirex

10.857 min 9.283 min 15.030 min

259.8 -> 130.1, 259.8 -> 232.0

x103 | Ratio = 44.4 [101.4 %) x10%

272.0 -> 237.0, 237.0 -> 143.0
Ratio = 8.2 (100.0 %)

1
0.5

272.0 -> 237.0, 273.8 -> 238.8
x10* | Ratio = 74.3 [101.2 %)

263.0 == 193.0, 263.0 -> 228.0
x10° | Ratio = 31.8 [103.0 %)

T T T T
12121 122 123

g}

T T T T T I
10.6 10.8 11 9.1 92 93

B =

1
9.4
~ 19IRE AR ERNLODREN 22 BIREEAE M 2 MRMEHTE 5

T T
149 15 151 15.2
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Aldrin ,alpha-BHC beta-BHC
. 7.988 min
3;-,?.,5,';";‘,,,0, 263.0 -» 226.0 181.0 -> 145.0, 181.0 -> 109.0 181.0 -> 145.0, 181.0 -> 109.0
x10% Ratio = x10°] Net Found x10] Ratio =
0.
0. 0.
0.
T L T Ll T L L L T L] Ll T
%8 99 10 7374 7576 7.7 78 777879 8 8182
delta-BHC Captafol Captan
8.639 min 13.504 min 10.791 min
181.0 -> 145.0, 181.0 -> 109.0 183.0 -> 79.0, 150.0 -> 72.2 149.0 -> 70.1, 117.0 -> 81.8
x10* | Ratio = x10° | Not Found x10* | Ratio =
1.
0.
I I T ) T T T T
84 85 86 133 134 135 136 106 107 108 109
trans-Chlordane Chlorothalonil Cyanazine
11.024 min 8.299 min 9.890 min
373.0 -» 266.0, 375.0 -> 301.0 266.0 -> 168.0, 266.0 -> 229.0 225.0-> 189.2, 198.0 -> 91.0
%10 Ratio = %101 ] Ratio = x10? | Ratio =
I
1 0.
T T T T T T T I T T T
109 11 111 82 83 84 9.7 98 93 10
pp'-DOT Dieldrin Diphenylamine
13.127 min 11.577 min 6.911 min
2350 -> 165.0, 235.0 -> 200.0 263.0 -> 193.0, 263.0 -> 228.0 169.0 -> 168.0, 169.0 -> 66.0
x10° | Ratio = x10%] Ratio = %10 Ratio =
o. 0.7 .
0. 0.
0.2 0.2 0. Ml.‘,,“
P e e
T T3 T T T T — T
129 13 131 132 16 118 12 676863 7 7.1
Folpet Heptachlor Mirex
10.907 min 9,262 min 14.896 min
253.8 -> 130.1. 259.8 -> 232.0 272.0 -> 237.0, 237.0 -> 143.0 272.0 -> 2370, 273.8 -> 238.8
x10" Ratic = %107 Ratio = x10*] Ratio =
1.
0.
0.
) 1) 1) 1 1 1 I T T
106 108 11 9.1 92 93 94 149 15 151 152

B =+ ZH3RZMRMEBTE L
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gamma-B8HC (Lindane)

8.219 min
181.0 -> 145.0, 181.0 -> 109.0

x1 Ratio =

T
79

8 81 82
cis-Chlordane
11.297 min
373.0 -> 266.0, 375.0 -> 301.0
x10% Ratio =
I L) L T
111 112 113 114

op™-DDT
12.393 min

235.0 -> 165.0, 235.0 -> 200.0
x10? | Ratio =

| Mt

L L
123 124 125
Endrin

263.0 -> 193.0, 263.0 -> 225.0
%102 Not Found

T T T T
12 121 122 123
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Aldrin alpha-BHC beta-BHC gamma-BHC (Lindane)
9,927 min 7.562 min 7.963 min 8,088 min
263.0 -> 193.0, 263.0 -> 226.0 181.0 -> 145.0, 181.0 -> 109.0 181.0 -> 145.0, 181.0 -> 109.0 181.0 -> 145.0, 181.0 -> 109.0
x10%] Ratio = 9.5 (106.9 %) x10%] Ratio = 70.7 (102.8 %) x10*] Ratio = 69.5 (99.8 %) x10%] Ratio = 74.3 (108.4 %)
15 08
) 0.6 06
1 0.4 0.
05 0.2 0.
0 o
1 1 1 I I 1 | 1 I 1 I I I 1 ] | I I
98 99 10 10.1 74 75 76 7.7 7778 79 8 8.1 82 79 8 &1 82
delta-BHC Captafol Captan cis-Chlordane
8.543 min 13.470 min 10.741 min 11.239 min
181.0 -> 145.0, 181.0 -> 109.0  j93 57 50 0 150,05 72.2 149.0 -> 70.1, 117.0 -> 81.8 373.0 -> 266.0, 375.0 -> 301.0
x10° | Ratio = 69.8 (100.5%)  x10%] Ratio = 50.7 }101.3 %) X107 | Ratio = 65.9 [102.5 %) x10% | Ratio = 31.1 {99.4 %)
6 T 0.75
4 067 ! 0
0.4 2 .
2 0.2 N P 0257
(L — o ST o1
I I B B
84 85 86 87 133 134 135 136 106 107 10.8 109 111 112 113 114
trans-Chlordane Chlorothalonil Cyanazine op'-DDT
373.0 -> 266.0, 375.0 -> 301.0 266.0-> 168.0, 266.0 -> 229.0 225.0 -> 189.2, 198.0 -> 91.0 235.0 -> 165.0, 235.0 -> 200.0
x10%7 Ratio = 25.4[91.3 %)  X10% Ratio = 39.3 [100.4 %) %10 | Ratio = 76.5 (99.9 %) x10™] Ratio = 24.4[90.8 %)
0.75 1 & 15
0.5 4 1
0.25 03 2 0.5
1 01 o
T T T T T T T T T T T T e
109 11 111 82 83 84 85 97 98 99 10 123 124 125
pp'-DDT Dieldrin Diphenylamine )
13.068 min 11.756 min 6.936 min Endrin
235.0-> 165.0,235.0 -> 2000 263.0-> 193.0, 263.0 -> 228.0  169.0-> 1680, 169.0-> 66.0 S 36503360
4 io = o x10%] Ratio = 21.1 {102.1 % R e
x10% | Ratio = 16.5 [101.7 %)  x10% | Ratio = 30.8 [99.5 %) a ) X10* Ratio = 31.0 [100.4 %)
1.5 0.75
1 0.5
0.5 0.25
0 0 [
39 13 131 132 67 68 69 7 7.1 7.2 T
. . - 12121 122 123
Folpet Heptachlor Mirex
10.836 min 9.283 min 15,038 min

259.8 -> 130.1, 259.8 -> 232.0  272.0 -> 237.0, 237.0 -> 143.0  272.0 -> 237.0, 273.8 -> 238.8
x10% Ratio = 44.1 (100.6 %) x10%] Ratio = 8.1 (98.7 %) x10* Ratio = 71.7 [97.6 %)

& 2
1.5 !
1 0.
0.5
0 i
T T T T T T T 1 I | |
106 108 11 91 92 93 94 149 15 151 152
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Development of the Method for Banned Pesticides in
Cosmetics

YI-CHUN CHIANG, SHENG-WEI WANG, SHU-FANG TENG,
MEI-CHIH LIN, SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research & Analysis, TFDA, MOHW

ABSTRACT

In recent years, many extracts derived from various parts of plants, such as flowers, leaves or seeds,
etc., are added to cosmetics to attract consumers’ attention with the rising health awareness. However,
plants may be sprayed with pesticides during their growth or even be planted in soil with pesticides
residues. Therefore, trace amount of pesticides may remain in cosmetics. “The list of ingredients
prohibited in cosmetic products” includes multiple pesticides. A gas chromatography coupled with
tandem mass spectrometry (GC-MS/MS) method was developed to determine 19 prohibited pesticides
in cosmetics. At first, the instrument conditions for analytes were established and optimized and
essential oils for massage and lotions, considered containing high plant extracts, were used to assess
theapplicability of the method. In this study, DB-5MS UI column was adapted and combined with
multiple reaction monitoring (MRM) for analytes detection in 15 minutes. The essential oils for massage
and lotions were extracted with C18-EC and Captiva EMR-Lipid, respectively. The results showed that
the purification procedure could effectively remove matrix interference. The LODs (limit of detection)
of the analytes were determined at the concentration with which the S/N ratio of the precursor ion and
the product ion were greater than 10 and 3, respectively, and all the peaks must be clear. The LODs of
19 analytes ranged from 0.01-1.0 pg/g. The method was applied to test 10 essential oils for massage and

another 10 lotions. The results showed that none of the samples contained any of 19 prohibited pesticides.

Key words: pesticides, essential oils for massage, lotions, GC-MS/MS



