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ABSTRACT - Cosmetics using natural materials which was purchased in retail stores, distributed in Gyeonggi
province(32 samples) and online through internet(24 samples) were analyzed by pesticide residues and target preser-
vatives for assessing the safety of it. Natural or organic certifications was identified in 22 samples among 56 samples
and most of them were Ecocert. Pesticide residues was detected in 3 samples among 56 samples and each compound
and concentration was permethrin(0.6 mg/kg), tricyclazole(11.7 mg/kg) and malathion(0.05 mg/kg). All of it was pur-
chased through internet. Target preservatives was detected in 13 samples among 56 samples and one of them was over
the maximum allowed concentration and the rest of them were within the maximum allowed concentration of the
respective preservatives. The compound which was over the maximum allowed concentration was benzoic acid and
compounds which were within the maximum allowed concentration were sorbic acid, benzoic acid and methylpara-
ben. They were all identified substances in products and the number of detected preservatives in retail stores were
higher than online samples purchased through internet. As a result of this study, The method of analyzing pesticide
residues and limit in cosmetics using natural materials should be set up as soon as possible and the monitoring about
preservatives in cosmetics using natural materials should be conducted on continuously.

Key words : cosmetics using natural materials, natural-organic certification, pesticide residues, preservatives
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o] &stal RS AL onlakdl gFeth BE AE
SoF, stehlEd AstA LdEY de T
3 u]= FDAo| w2 3AE9] Naturalo] & FAE=
AE R sEE ur Eoy FEZNEH U5
A= "o X wk All natural =+ Organic®]2t2 %
AFo] HF ¥ Foe= SAE o oE AE=
Y2715 o7 oy /A A5E dod F
RS A0 AAED AR sPEEe A,
7F A=l BRE et - AFA T sfo] AlFel 3
7FsAdol =t
webd B Ao E 2 AW (Wellbeing)oll thdk 7i
dol A& FowA A - f715 sPgEel gk 4]
AFE9] A F &7 FA Frrekal e v HAEE

32
do L

Hor
>
0% BRI pe Q% 3O rlo

o

A SEES B f571%0] ot 47 Waso] 3
of #AE dod % A AEULEDE SolA A 9
of Wrlslo] ehY BAVL AF ANHE 5 oA s
IS gerstel Qe £FE W FENNA o
T 9E WA B 7% BAAE B9E teke] aF
SOk, HEA 5 GABAL 5] FF olF AFe
NZ A N2AR} Hug

CERRT

j=

el AE de AD 2 f7)F
=AA AR S 32703 IEUl el st 244
KN

AEE ALgatgt.

EEE YA
S

pesticide multiresidue methods-A] 2% : 2]F 2] FEQFA A,
2009) 2.2 AFsATE GCo -9 TOFMS(Time-of-flight
mass spectrometry : Leco, USA)Z 4] & AZ&=™ GC/
ECD(Gas chromatography/micro electron capture detector
6890N, Agilent, USA)$} GC/NPD(Gas chromatography/
nitrogen phosphorus detector 6890N, Agilent, USA)Z %
2319} LCe] 749 UPLC-PDA(Ultra Performance Liquid
Chromatography-Photo Diode Array: Alliance 2695, Waters,
USA)9} HPLC-FLD(High PerformanceLiquidChromatography-
Fluorescence Detector: Alliance 2695, Waters, USA)Z. i
A T HEEHH LC/MS/MS(Liquid Chromatography-mass
spectrometry, Waters, USA)Z HA3IA ). 3|48 4 A&
e HAEE REF il el dFRsoke] AF
HA e AFAF 0.5 mgke~1.0 mgkgS H7Fe H,
202 Bx WA &, A7) BAR] w33 vhEate] A
At B2 AL Table 1, 29} 7t}

A

BEH

Sorbic acid, benzoic acid, methylparaben, ethylparaben,
propylparaben, isobutylparaben, butylparaben ¥F&F-2S oF
100 mg¥ HL3] go} 71zt Wghgol] o] 100 mLY o=
g AE FFHANOR &1 7t FFPAE SmLA Hs)
et F WEEe] %o 100 mLe] HEE EFETEY
ZABIATH AFEAS A8 OF 1 g Fste] HlEEol
o S0mL7} HEE ¢ & 2592 FETh 158
I AFEAS 045 um FEH S FEHE o33 F 2E
FTAREA FAHe| wE} HPLC-PDA(High Performance

Ho12 JfF o R

Table 2. Analysis condition of LC/MS/MS

dREF BAS 93 cypermethrin 5 218%F REES —
. Parameter Condition
Dr. Ehrenstorfer GmbH(Augsburg, Germany), Sigma(St. ol HSS C18 (2.1 x 100 17 o)
. — _ _ olumn 1 x mm, 1.7 pm
Lo alesle Z4 BAO o
Loul.s, MQ’ USA)XﬂfEE ) F&skAh. BEA 24E 91 Flow rate 0.3 mL/min, 2 pl inject
sorbic acid, benzoic acid, methylparaben, ethylparaben, Time A(%) B(%)
propylparaben, isobutylparaben, butylparaben = =5 Sigma 90 10
(St. Louis, MO, USAAIZE AL&3FA L) 0.25 90 10
Mobil phase 8 10 90
9 10 90
Al HIH
=ovody 10 90 10
12 90 10
X210k .
—mo= *A = 0.1% formic acid/water
ANEE AEFETH T dssdid S22 (Multi class *B = 0.1% formic acid/MeOH
Table 1. Analysis condition of TOFMS
Parameter Condition
Column Rx-5MS(30 m x 0.25 mm, 0.25 pm), flow rate 1.5 mL/min
Oven temp. 70°C(1.5 min) - 20°C/min — 180°C(1 min) — 10°C/min — 265°C(1 min) — 5°C/min — 300°C(4.5 min)
Inlets splitless, purge flow 20.0 mL/min, heater 250°C, 1 pl inject

Detector temp. 260°C
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Table 3. Analytical condition for preservatives by HPLC-PDA

Parameter Condition
Column Capcellpak MF C8 (4.6 x 150 mm, 5 pm)
Detector Photo Diode Array 218 nm
Time A(%) B(%)
0 75 25
. 2.5 75 25
Mobile phase 70 65 35
12.0 60 40
15.0 70 30
*A =0.1% TBA-OH(0.1% phosphoric acid)
*B = acetonitrile
Flow rate 1.0 mL/min
Injection volume 10 ul

Table 4. Analytical condition for preservatives by LC/MS/MS

Parameter Condition
Column Hypersil Gold C18 (2.1 x 100 mm, 3 um)
Photo Diode Array
Detector (Range from 200 nm to 400 nm)
Mobile phase 30% ACN
Flow rate 1.0 mL/min
Injection volume 10 pl

Liquid Chromatography-Photo Diode Array: Alliance 2695,
Waters, USA)Z 4] & LC/MS/MS(Liquid Chromatography-
mass spectrometry, ThermoScientific, USA)E AM&-3}o] %
FEel stk e 9 HAEIAE HEd BEA A
ol ghote] REAZF HEHA @2 AT S 20g 8
3, Zhzke] HEA 2EY
o 0.63ml, 5.0mlE B WEER 345t 2g9 3
gate] FE8 LA
200 mg/L7} H=2 &) o
Bale] Aastnh B2 Table 3, 49 ).

Table 5. Type of Accredited certification in samples

A7 3 2%

HANXGE 7715 L5
A spgFell SepAnt A
A)

ygollA §71% HEF BA - Favtol =l F 771
S3PEE BB V1A 71w sPEEolR A
AR T 95% oldo]l AAFANLEH7IE XghHol,
10% °1d2 71 952 FAHAUAY, B3 27S
ALt A FAAGE T 10% ool f71F 98E= F
A Zog st ok A Fdele f71% U571
Fo] AFshr] wiizel] F71dS e=ellA] Bk A7k
I 188 FA38 9405 B A= of7]9l= Ecocert,
Cosmebio, I[FAOM, BDIH, USDA organic, ACO, OFC,
BFA Bio-gro, JAS 5°| 3lth. 7IHolAl= vlwd Q15 vt
7] 1 Ecocertg Hro} EHo| &-83}al QU
AR} AR 5670 T A - f71E 15T Table
53} 2t} Table 50014 2 AEUS Tl 743 A FH

|
ot

o= BFEI T AFrEG} fARE plaE 719
WA T gwiag we RAY mel § 2w

>
©

Number of samples

Ecocert(in material)®

Purchase type Total - - Certification type Number of sampless
Not certified Certified

Ecocert(All) 1

. 6 Ecocert, Cosmebio 2
Onl 24 18 ’

nine (33.3%) Ecocert(in material)® 1

Natural certification 2

Ecocert(All) 5

Ecocert, Cosmebio 5

Offline 32 16 16 Ecocert, USDA organic 1

(50%) 4

1

Natural certification

1) product has an Ecocert certification
2) material in product has an Ecocert certification
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2 SR eI Al 240 5 el
Hed 2 S ZH2F per-

=
methrin®] 0. 6mg/kg, trlcyclazoleO] 1.7 mg/kg, malathion
©] 0.05 mg/kgolZ BT 2201 Sl TS AFeIA
o} A4 Z Q) 358 98.4-108.0%, AT EFHIHRSDY%)
= 1.3~3.20|103, HAE$HA= 0.003~0.007 mg/kg ©] AT
HE 35go] 49, 70~120% oW 1 BAYe E}“o}
Tl Bo 7 AEFFA vFFofridi

| ;«}% i}%}%iﬂ X&%%#—% A e

Permethrin®] AE&E 270 2xnlg 25
A AJEe] 5o Y. Permethrin® pyrethroidZ] A=
AW F71RAI} 719 Al 5 712 AFAl Hlste] 4
Z93E I3 IFFENAE S5A40] o] A AAFL
I ARgo] F7EEAl o] S =&, AR =
7FsAd o]l F7kskal JTFO. Permethrin thE 29l Type 1
9] pyrethroidAdl A5A|Z t}2 pyrethroidAl 3FHE<l B3]
ZpL) A = vf-g- 9HgS1th). Permethrin® E327]9F YA
Foll BdFoE & 545 7L JowPP, IHF
X FA 7hF FallEr] wiEel] 4 542 Aok
v GAIAQ 9 =, 57130 d5% A v
SOl gk B BA7F U, mpe-2o AN ekt ket
S FEsduE A4 243k vl= Environmental
Protection Agency(U. S. EPA):= permethring 9 23
(possible human carcinogen). 2 HF3}2 Y3 BT
A3 A A 1A 7)F(World Wildlife Fund)o] A4 Wi
—‘?LH] ]Z}-OH%Z] EE]Q%O]];]J@

Tricyclazole> HAsHE# 955 e 2241 A9

HHANE oA AZE A= sPdEF fFHe] 5=
Tt =4t} TricyclazoleS TriazoleAl AtAlol] 45
=d Hd7 FYES Asfstar 2xke] S Alsk=
Hl w2 oFgx|&7|7ke] 71 oA ZA F3tAl, KA,
A 9 YAl T vhFS AP om ol dE] AR

Table 6. Detected pesticide residues in samples

Hi e FAFE shfolth ),

Malathion& 100% ©}27F U2 Ecocert?} Cosmebio 5
o] f71%F QTS W2 AFNA AEE AT Malathion>
{710A AEA R FQo8 /\173X4‘:‘%é“ﬂ oEEFHU S
7HrEal ok &4 obAll E F 7ol 28 244 (acetylcholines-
terase, AchE)&&S SAAZITE ] ste] ofdE 7ol

ARG G YT A ResA Reha A% 5
4slo] WAL +8AE HY AF3A 1 FF 2
WERNGA o3 ek SEE 4ES FolAW A

EN S
NE 9EE BW YRR 228, 0, IdF otk o
HE BE RS F2 BN sldsigs £ 43
A 3714 RES] HE E S o= Br dF
FsA Bk AEe Aol o T fe)Ed
o =9 7FsAdol il 53], Auiste AN
BAAG Foe| AHGS RARA AME HAE] A 2
AEZ AFEE7] Wz SAlFelv A8 A 33
ko) ]

HEN

At ow HEA s AF - sPdE - ooFEe] |
g w3 2R S ARG BESE el 2 eRE
FAAZ171 $181A z*ﬂokb Aolmz <l &7} A
of 3 Ze Hyolx

T O H7E s =2 ttc;_} &=
FE A eFotofgtit Y, O}X]“} A AHE T RS
HEAE AEsd B IgF de27] 59 4919 5]
Aoz dHA Ad=d w5 HH753] (North American
Contact Dermatitis Group)?] Ao MEH HEA= 3}
AE oA I dElEr] 4 ASeS doTle 7R
AR 7S durAQl Alo|gkar AT

sPgEol AHEE e BREAE 7 Yt zpol 7t
Aow, et A9 oF 69F R sHEEFHOAA =
z}zre]l HEA Y ek wdsle s Asle] ko] HMA|
7 S EA FEE At ok dAA A Fe ok
o sPE T MPTEALE A Thel=al el = st
FEo] b ol AHEET Qi A HEA oF 20%
of et TS mEd=s AFsta sk A2 B

s
I

Number of samples

Concentration”. Recovery = RSD Detection limit

Sample type Tested Detected Compound (mg/kg) (%) (mg/kg) Cosmetic type
1 Permethrin 0.6 104 £3.2 0.003 toner
online 24 1 Tricyclazole 11.7 98.4+2.7 0.007 powder(material)
1 Malathion 0.05 108 +1.3 0.004 oil
oftline 32 0 - - - - -

1) concentration of pesticide residues in sample
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Table 7. Specification of detected preservatives in samples by HPLC-PDA

Purchase Total Maximum Range conc.” Recovery LOD LOQ
. compound allowed o 0
type Tested Detected Cosmetic type conc. (%) (%) (%) (mg/L) (mg/L)
Online 24 1 cream Methyl paraben 0.4 0.1~0.2 99.3 0.230 0.136
2 toner, serum Sorbic acid 0.6 0.2~0.3 96.4 0.047 0.188
2 shower gel, toner 0.2~0.3
1 shower gel 0.3~0.4
. 1 shower gel Benzoic acid  0.5(2.5%) 0.5~0.6 98.2 0.055 0.158
Offline 32 ) cleansing lotion, 0.6-0.7
body lotion® R
2 toner 0.1~0.2
Methyl paraben 0.4 99.3 0.041 0.136
2 toner 0.2~0.3

1) if the result is within 0.1%, regard it as N.D(not detected) and calculate in duplicate if detected two compounds in one sample

2) If the product is wash off type, apply 2.5%
3) over maximum allowed concentration

SAE AHEEA fstte HAeFEEs o83 SHEE,
viepgl 2], FEA FalEe] S5kl o ol A
FollM el BEA] ol dejzAbt 283 Zoew
HETHY.

22l e=Zeels Fef i A ﬂf’?‘rﬂﬁ 56749] B
EA AAPAZE Table 73 2T, Table 78 K zgje]

S 53 4= s 7K A=
AF 27 5T 3AL AF
o]3ith.

o] A A= Choi 5 Hwang V2] Ao &

oA B s A S e ZAVIAE o
Q sk, wigeteE 23sk A9-= flvka Bk 4
e} AJolatt.

et g 273 482 benzoic acid 3™, v g3t

oYX HAEH AHEL sorbic acid, benzoic acid,

methylparaben 5©|™ benzoic acid’} 67122 7} Bk
o T EE 293 A2 vir] 240N, wigete o]
elA AE" 1242 7242 ARgA - IAgz M o] 47,
22077 64, Alde]l 17, Zdeol 12 ot A7
£ methylparaben®] 0.136 mg/LZ UEFGO ™ A% Oi
0.136 mg/L~0.188 mg/LOI 3. 3| 58-L 96.4%-99.3% ©
2, 96% oo g AntAor Fasiint. AlEol FAH
7 & A% F LOMSMSE a8l BlE 97 AU
=, o] TEE HEAo R AEHE 0.1% ol

2l B AR AFEY fEuEs Sl 7Y
gk A FNA BEAC AZE A7 lr‘l‘?}%ﬂ], HEAE <
Aol AsN7t gl FEollA -8 AFS BE] 28
A dgsk 7—]‘8)0]1’ A ZFol| FTAE /\']‘:'U]— §]—ﬂﬂ?j\7] uf|
ol fravidS ol g AFol A8 A= AU
Tl AR ETH

Fig. 13} 2& Fujdeo] W2 »REA) o] HAEA59t
S i mE NFedHt REA Y AAE =13} ¢

o Mg HES zﬁowv} o]
ofml, 9N FUT AF

s

25 1 23
20

20 -

15 -

11

10 -

5 -

1 1
0
0 = T
online off line

m over maximum allowed conc.  ® within maximum allowed conc.

within 0.1% or not detected

Fig. 1. Detected results of preservative according to route of pur-
chase.

40 -
35 - 34
30 -
25 - 22
20 -
15 -
10 -

5 1 2 3

0 +——

oo
certified not certified

Ntotal M pesticide residue detection preservatives detection

Fig. 2. Detected results of preservative and pesticide residues
according to certification.

ojth. A5 W2 2279 AE T 11(45%)01M FREF
o] AZH UL 1071(45.5%)NA BEA7F A=At <l
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Z 2] o 3449 AZE F 274(5.9%)oNA FFEF]
el 371(8.8%)°A] BEA 7} AZEE ATk

A3 SAFHYO A 10Z2ANFGAS5EL] g A &H]

o] Az iy HA3 nAZzHAA A,

EZ o] W3} glo] HHo THE o5 ALY F e F

sto] 18-S shE el AMgTIste® Aolstal QT Ab

al a

7t 9 A 7 Ak oo wiet SPFEFHOAYHE F
A1 78 % (b)Y &l AL (R 5] 3 3241 2011-6095
2012254130 = 2012€ 29 SYRE ZE sPEd
ko] ALR7)EHS FASHEE sl QT

A= 2 dS Bl sPdEel MAHAY EalEe A
& WA st 2BAE BEsy] Y8 sEEe] BEA )
AHE T, 28R R SFEHV A A e v Ees
ool A o] HEA ] HHI ALE-S AMAR FlofF A
At AHE7)SE Bt sPEES SHSHAl AR TSRS

g},

2 e

_,d
N
N
N
(o3
ox, ©
Ho ®
Hoj
I
al

o] AZE AT} &%=+ permethrin®] 0.6 mg/
kg, tricyclazole 11.7 mg/kg, malathion®] 0.05 mg/kg®] o
o, 27 AdEYlS F8l A AFeldoh BEA A
- AEE 134 T MFF=E 2H AL 114019, 12
< W= ool A HEEUT MFTF=E 23
BO BE benzoic acid@em, vigsl=s ojUoX A&
’d¥--2 sorbic acid, benzoic acid, methylparaben 5-©]™
benzoic acid’} 67422 7P @t wigtet=E X33k
A vt RA0lQla, wigste o oA AEE 1272
7tk AR - SR A0l 471, 2F7E 61, A”ol 1
7, Ade] 17 otk B AlFel EAE AdEoleH,
22RR1E S8l YT AFEG fFEES S8l A
AFoAA BEAS AE AF7F =3t oy A=
HEo R AA AYEHodA G HAEH A SFE
o thk FHREoF A W Ee] =

ata, AAEd A sgEol te BEA dg =3 A
£20 7 o] Fojxozrt.
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