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나영란
† ․ 희수 ․ 이승주 ․ 강정미
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Column

Flow rate

Injection Vol.

UV wavelength

Acquity UPLCⓇ BEH C18(1.7 μm, 2.1×100 mm, Waters, USA)

0.35 mL/min

2.0 μL

235 nm

Mobile phase

Time(min) A(%) B(%) Slope

0

7

10

10.5

12

100

95

45

100

100

0

5

55

0

0

7

6

6

6

A: 0.02 mol/L ammonium phosphate(pH 5.1)

B: Acetonitrile

재료 및 방법

실험재료

표준품 및 시약

㎎

기기 및 분석조건

μ

｢ ｣ 



Parameter Operating conditions

 RF Power

 Nebulizer flow

 Auxiliary flow

 Plasma flow

 Sample flow

 Plasma viewing

 Processing mode

Wavelength

1,400 watts

0.55 L/min

0.2 L/min

17.0 L/min

1.5 L/min

Axial

Area

Ni(231.604 nm), Cr(267.716 nm), Co(228.616 nm), Cu(324.752 nm)

검량선 작성

μ

μ

μ

δ

δ

δ

시료 전처리
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회수율 

μ μ

μ

통계처리

결과 및 고찰

접촉성피부염유발 산화염료 검출 

동시분석조건 

μ

μ

μ

시료전처리 조건 

μ

UPLC를 이용한 시료 중 산화염료의 확인 
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Oxidation dyes R
2a) LODb)

(μg/L)

LOQc)

(μg/L)

Average recovery rate

(%, n=3)

Cream Henna

p-phenylenediamine

p-aminophenol

toluene-2,5-diamine

m-phenylenediamine 

p-methylaminophenol

m-aminophenol

N,N’-bis(2-hydroxyethyl) phenylenediamine sulfate

o-aminophenol

nitro-p-pheylenediamine

2-methyl-5-hydroxyaminophenol

0.999997

0.999976

0.999974

0.999992

0.999995

0.999977

0.999979

0.999956

0.999982

0.999969

92.6 

88.4 

120.0 

243.3 

75.3 

124.9 

55.8 

81.5 

102.1 

95.9 

280.6 

267.9 

363.7 

737.4 

228.1 

378.6 

169.0 

247.1 

309.4 

290.6 

95.9

99.5

98.7

96.9

98.1

97.6

96.0 

95.6

98.4

98.3

91.2

93.8

96.5

92.8

92.0

96.2

95.4

93.8

89.8

99.1
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3

2
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｣ TLC를 이용한 시료 중 산화염료의 확인
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Oxidation dyes No. of samples Amounta)(%) UCLb)(%)

 m-aminophenol 21
0.187 ± 0.279

0.007 - 1.033
2.0  

 p-phenylenediamine 17
0.659 ± 0.703

0.066 - 1.975
3.0 

 p-aminophenol 14
0.240 ± 0.481

0.006 - 0.773
3.0 

 o-aminophenol 10
0.042 ± 0.090

0.006 - 0.298
3.0 

 toluene-2,5-diamine 8
0.118 ± 0.145

0.007 - 0.387
2.5 

 m-phenylenediamine 5
0.143 ± 0.043

0.109 - 0.212
1.0 

 p-methylaminophenol 3
0.055 ± 0.054

0.013 - 0.115
1.0 

 2-methyl-5-hydroxyaminophenol 3
0.042 ± 0.022

0.027 - 0.032
0.5 

 nitro-p-pheylenediamine 1 0.008 3.0 

 N,N’-bis(2-hydroxyethyl) phenylenediamine sulfate 0 - 2.9 

｢

｣

접촉성피부염유발 중금속 검출 

분석법의 정량 및 검출한계, 회수율 측정
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Heavy metals R
2a) LOD

b)

(μg/L)

LOQ
c)

(μg/L)

Average recovery rate

(%, n=3)

Cream Henna

 Ni

 Cr

 Co

 Cu 

0.999979

0.999980

0.999971

0.999958

0.0007 

0.0019 

0.0022 

0.0027 

0.0022 

0.0056 

0.0068 

0.0082

93.4

93.3

91.9

91.2

97.0

98.3

95.0

93.5

시료에서의 Ni, Cr, Co, Cu의 검출

μ

μ μ

μ
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Type　 No. of sample Ni(μg/g) Cr(μg/g) Co(μg/g) Cu(μg/g)

Foam 3
0.162 ± 0.099a)

0.048 - 0.224

0.286 ± 0.235

0.016 - 0.447

0.024 ± 0.036

0.001 - 0.066

NDb) ± 0.001

ND - 0.001

Cream 17
0.067 ± 0.085

ND - 0.320

0.390 ± 0.508

ND - 1.873

0.005 ± 0.009

ND - 0.027

0.009 ± 0.017

ND - 0.050

Powder 8
1.800 ± 1.464

0.378 - 3.336

10.127 ± 8.390

0.513 - 19.213

7.082 ± 13.079

0.050 - 31.885

1.451 ± 0.351

0.842 - 1.793

성상별 중금속 함량

μ μ μ

μ

색상별 중금속 함량

염모제의 표시실태 조사
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Color No. of Sample Ni(μg/g) Cr(μg/g) Co(μg/g) Cu(μg/g)

 Black 7
0.552 ± 1.187

a)

NDb) - 3.229

2.506 ± 6.062

ND - 16.241

0.037 ± 0.062

ND - 0.167

0.204 ± 0.518

ND - 1.378

 Black brown 3
0.036 ± 0.032

ND - 0.049

0.172 ± 0.162

ND - 0.321

0.002 ± 0.004

ND - 0.007

0.014 ± 0.025

ND - 0.043

 Dark brown 4
0.827 ± 1.484

ND - 3.050

5.561 ± 9.125

0.256 - 19.213

0.047 ± 0.078

ND - 0.163

0.421 ± 0.843

ND - 1.686

 Brown 5
0.795 ± 1.429

ND - 3.336

3.844 ± 7.786

ND - 17.730

6.396 ± 14.249

ND - 31.885

0.530 ± 0.746

ND - 1.624

 Red brown 3
0.217 ± 0.165

0.048 - 0.378

0.687 ± 0.462

0.395 - 1.219

0.028 ± 0.0.044

0.001 - 0.079

0.539 ± 0.932

ND - 1.615

 Light brown 6
0.686 ± 1.176

ND - 3.046

4.488 ± 6.973

0.251 - 17.703

4.049 ± 9.835

ND - 24.124

0.722 ± 0.848

ND - 1.793
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