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Abstract

This study is to measure the heavy metal content of permanent wave products which on marketing
correctly as estimating the extent of exposure by a hair permanent wave scientifically. We would like to
prevent an affair from arising health obstruction as to the heavy metal who is using those and also show
the basic data for proposing the new standard. The results were as follows.: in case of the average heavy
metal content for a wave type thioglycol acid ingredient includes 1.61ppm(Pb), 0.03ppm(Cd),
0.05ppm(Ni), 0.27ppm(Mn), 0.82ppm(Cu) and those were recognized the significant gap between products
all the heavy metals. In case of a cysteine acid ingredient includes 0.86ppm(Pb), 0.01ppm(Cd),
0.05ppm(Ni), 0.20ppm(Mn) and 0.66ppm(Cu) and those were recognized the significant gap between
products except a nickel. Straight type of permanent wave reductant includes 2.11ppm(Pb), 0.01ppm(Cd),
0.27ppm(Ni), 0.66ppm(Mn), 2.53ppm(Cu) and those were recognized the significant gap between products
all the heavy metals. Permanent wave reducing agent includes 1.43ppm(Pb), 0.01ppm(Cd), 0.09ppm(Ni),
0.66ppm(Mn), 0.75ppm(Cu) and those were approved the significant gap between products except a
cadmium. Exposure level of the heavy metal contents per onetime permanent waving were 242.3ppm(Pb),
2.5ppm(Cd), 17.7ppm(Ni), 89.0ppm(Mn), 174.7ppm(Cu).

Key words : permanent wave reductant & reducing agent(H HAE gfio]E 39| 9} A3}HAl), Pb(lead, 'd),
Cd(cadmium, 7}=.¥), Ni(nickel, 1), Mn(manganese, &7}, Cu(copper, 7-2])
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thobst 259 HAUUE go|BAz AR o
Z Yo,

aeh} HoUE glo]BA 2 UA, olavl,
Fa), TLE, o, ofd, Jl=F, 28, TRuF 59
B350 ng AEHT Yk o9} e FFES
43 HHUE JolBAS ALEE AL oy L)
N HEY G272 29 5 Jons Wy
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ol B A= ALZH Aol
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1. HHYE gojuxX

H A A8d HAAE oA Y 33
Z FAMA AlzE Ao=Z 1999 =9} 2001 X

A A, BT, B A9 HEH 1) E AN
Bo 19914 sl SR 289e) S
HEUE o8 g4 FolA BUAS Ro| A2
U 5F NLHAN SERE At B4
o ol -3ttt

2. 582 A

P
AI

1) HO{HE 2lo[=x2] & X2

HHHE do|BAe) A Ae FE2] ©@3lH
2 Q. A FHUE go|B FAA 9} 23}
A& z+7} 2¢% A3l 65% HNOy(EFA F-Merck,
Germany) 10mlE go] 90°C =& FAHdA <F
3mIE = FE W7HA] 10417 7 A1 § 2% HNO;
FHO R 25ml HF Fulo 2FQ)

A Ao AHEE AR/ FEL 0¥ 8 Hags)
7] gt HIEAl A & 2E 0 AF7Z At 1
A 3F5% 3% ZREZ Y2 F, 30% HNO; §9
ol 10A]7F o]4-g B 33 F/RFE A g2 F
Az70A A2AA AHE-sk T

)E=554

U E do|BAe] r|2AoR HEA - TR
HARAL 4o F e FFE 272N H(pb),
T8 (Cu), 7}=E(Cd), FZ+Mn), YR ©Ni) 5 55F
£ FA 8T NERYLE 4% Se=et 74
7] (Industively Coupled Plasma, ICP-AES, JY38-Plus,
France)°l| 7}2=& Argon(Grade U, 99.995%)& A&
skq thdd BAEAMYes EHEHth Muli-
element Standard Solution(Spex)®] BT8A-E A&

ato] ZA| BT

3) SH 2|

E A7 BHAE Windowd v. 6.12 SAS £
AAAE ol &3t HFs BERUAAE FaHon,
HUUE folBA|e] FRd wE ghiEo] = 89
Aol 23k BEARAANOVAAA)LE I {9
A& AR sA T
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1. HHUE gjo|= gaXe 534 &

1) flol=28N HHUE 0|2 hiNe| S35t

dolB¥ Y HHMUIE go|H fdAe FF& &
%24 475 F 19 Jehiioh

el EE FAshe N 22YIN HE FHuldE
sol B gtdA e Ha FTFS5 THL ¢ 1.61ppm, 7t
ZE 0.03ppm, Y& 0.05ppm, B+ 0.27ppm, -2
0.82ppm 0 2 BE FF&olA #F ko] A7} A8t
A Vet {27t I H AT

ojoll ¥hs| AJ2H|AAF AHE] HHUE go]H 3
dAe By FFE& FFS ¢ 086ppm, FI=F
0.0lppm, Y& 0.05ppm, %7+ 020ppm, T2
0.66ppm o2 X| 2| Fit JE FHHIE gojB
Aghs g8 UAS AT d, 7I=F, B3, el
A FARLE FARL AR HU. AE7H] B2
A= de] Aol QR Felg 2olrt I3
HAth de Bole FFA M e Et A
o HHJE do]B A7 A ZEIQl4 AR
HHAE o] 24 gQdA|o] vlaf F wjol] 717t 3

2] 2}o] & Holal AUt

T otz FtERY ol A FEAME 2
AHAE £ F e AoZ ARBAZANME FEol H

= FE Ao® AlgEY, £ 4¥9
A A¥ AEo] 9A &} AFE AT g
FFAE et AFE Slo, AF wE FFS
qZel 71EAF BTS¢ F AN =Y HE
7k MM E BAHOZE F & 2ol7t &
=52 ggtovt FFA M= F izt FA de 2o
£ HolZ 3lo} HHUE gojH A Xz A9
B3 7tER9] F5 3ol A IS AR ¥
HAE gojH FgA L v & Aoz veht supd
E go]E Aol A] Aol glojM NFE 715)
of & ¢ = AT

|
)
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2) 2E|0|ESY mi{HE 0|2 ERlIM2 Sa%

shaf

LEO|EFY HuUE do|H FdAY FF5

2.11ppm, 7F=& 0.01ppm, Y
# 0.027pm, W37+ 0.66ppm, 72| 2.53ppme 2 RE

<E 1> Hol28d HHUE 9fo|= #alNe SE&H&

54 k= =8 Bk 7k -3
A T C T C T C T C T c
A 2.50 1.22 0.06 - 0.03 0.08 0.36 0.11 0.35 0.80
0.01 0.03 0.00 0.00 0.01 0.00 0.05 0.03 0.03
B 1.01 0.51 - - 0.09 0.02 0.16 022 0.10 0.56
0.01 0.02 0.00 0.06 0.01 0.03 0.03 0.02
C 0.35 1.00 - - - 0.05 0.09 0.46 0.10 1.00
0.02 0.04 0.00 0.00 0.04 0.01 0.03
D 1.85 1.50 - 0.05 0.07 0.03 0.58 0.12 0.85 0.86
0.00 0.02 0.00 0.01 0.01 0.01 0.02 0.01 0.09
E 2.30 0.07 0.03 0.13 - 0.65 -
0.01 0.00 0.01 0.03 0.04
F-value 2327236 | 218.70 | 99999.99 | 99999.99 | 131.75 5.12 495,65 | 142.67 | 554.14 | 317.36
skokk Fkk Toskeskok kksk *k Fekok Kok dkk skkk
B 1.61 0.86 0.03 0.01 0.05 0.05 0.27 0.20 0.82 0.66
0.85 0.57 0.03 0.02 0.03 0.03 0.19 0.17 0.30 0.39
F-value 5.38% 1.62 0.00 0.87 1.10v

@9 : ppm(9) B B, BEFURAE A4S T AY)

T: XQFFL  C:ASHAA  ## pc 001
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<H2>2EO|EHY HUHUE o2 #iNe Sa358te

Z=4
= oo =g ped
3}“11_“ ‘d ]’ 3= ‘-’]@ S ;l_La
A 4.80 0.18 0.56 246
0.06 . 0.02 0.01 0.04
B 1.54 i 0.39 0.26 0.96
0.06 0.05 0.00 0.06
c 1.75 0.04 0.36 0.25 1.29
0.02 0.00 0.01 0.00 0.02
b 2.00 0.30 2.14 6.81
0.08 ) 0.03 0.03 0.02
E 0.32 i -0.03 0.05 1.02
0.01 0.05 0.01 0.10
ng 2.11 0.01 0.27 0.66 2.53
(=]
1.56 0.02 0.14 0.81 233
F-value 3901.95%** 99999 99+ 66.16%** 13355, 14%*+ 7632.09%%
&9 : ppm(H 9] ZHS B, RRUXE MRS F8 3hY)  #** p< 0.01
<¥ 3> HHUE fo|2 g e SFEreE
334 '
-] e g 21548
. 132 0.02 0.05 0.23 0.74
o)A
o134 0.80 003 0.03 0.18 0.34
N 2.11 0.01 0.27 0.66 2.53
AE E3AH
SEHEIYEA 156 0.02 0.14 0.81 2.33
F-value 4.16 1.03 47.72%* . 5.16% 11.71*

@9 : ppm($9] 7 HH, EEUXZ FAIFE T3 ) #+* p<0.01

al

Lol A AFZre] HATE AEA et BAH
ol gt ztol7t e AL e

3 2EgolES HAste e
ol gAY 5% T ZAEAARE Yl A
o2, dolBs FAHste HHUE go]BA Al
it X ZFEE AR FUA HE FFS
22w 1.32ppm, 7+=F 0.02ppm, YA 0.05ppm, %
ZF 0.23ppm, 72 0.75ppme= flolBEE FAsl=
HAHUE gjo|B iAo vjs] v, g7k, 72|l A
FAFR SR {7} 1A o] ojHe} REHOE
£ dAste A Tz AT Zpolvt A=
o2 yeistt

=
5

2. HHYE goje AsiHe E34 &2

HedE ol AsiAel 224

A
ot
)
u

& R 40 e drt.

HAUE ¢Jo]|H JsiA e B F9& FFS ¢
1.43ppm, 7F=& 0.0lppm, Y& 0.09ppm, W7+
0.66ppm, 7-2 0.75ppmo & 7F}=5-2 A9 3 Y=
FTEEANA AFZH AAZL AsA Yeld felAt
7 A =H AT

3. HHYE fo|2Xe] S35 &Y

E 5& HUdE do|2 guA < A9 FF
& 9% A4S Jehd Aoz, #ddAe] He
34 %S ¢ 1.42ppm, 7=5 0.02ppm, YA
0.12ppm, %7t 0.37ppm, 78] 1.34ppm 2 A=) 9}
2R Zhell = fel gt 2ol gl AL viebste

ey e E o] B o) FdA e} 4hslA| o] 13]
Ha AR 97} 80g3) 90g8] A& 7kl & 13]
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<E 4> HHYE go|2 MstHe] SS58e

e -
. o = Rk ity 79
oA
A 3.00 0.01 0.03 0.29 1.02
0.04 0.00 0.00 0.02 0.04
B 0.51 ] 0.16 0.89 0.35
0.02 0.02 0.01 0.02
c 115 0.01 0.04 0.85 0.70
0.01 0.00 0.01 0.01 0.04
B 1.43 0.01 0.09 0.66 0.75
0.94 0.01 0.07 0.34 0.36
F-value 12.98* 3.50 50.64%* 67.23 17.83**

9 ppm(¥AYl B BE, EEUAR A4 T 0Y)

#p<0.05  **p<0.01

<E 5> HHAE Hdio|axel Ea35§EE

S k ok 1 2
y - =2 7}
u‘]U'IZ-“ ‘d— 3:3 °© ?’
- 1.42 0.02 0.12 0.37 1.34
el
e 0.99 0.03 0.13 0.52 1.58
R 1.43 0.01 0.09 0.66 0.75
0.94 0.01 0.07 0.34 0.36
F-value 0.00 0.57 0.34 1.70 0.81

29 ppm($] 3L W, BRAAR SNul+E F 2te)

o] HYUE gjojHe] A&E A8 =&FE F Y=
FE&Y % FAHIE F 2423ppm, FI=F
2.5ppm, WA 17.7ppm, %7+ 89.0ppm,
174.7ppm A= %9 TF&H E22E & d= AL
2 e

D)=

W EMAY U AFA w7 7N &
ot F2 IFIIU £3718 BN FFEL &
7199] Aol v go] RS FiAN FFEt @
) & 7] F 0.70~2.01pg/go] ThrEol 1o, 5
FE& 20 AE8IA AL ste A A4S F
2 0.07pg/gel Bol 228 5 A9z YA Qo

W sh3HEe] AVE AHEE A B B 3%
3 P FOo7 Sojr} YRE AT w9 aglo
2 283, R AWE st WAR, 53 2
5 5ol Bol7k AFYsN 17 & 2845 Y3
s o7 . IEEe A7 F2oMe Ty
AN, LY, AP E 2T lom 5
& A3t M X9 T ARUALE MR I 21,

*p<0.05 ** p< 0.0l *** p< 0.001

2x, Wl whild Age] gL A F ST,

AZAe AXNEGH Ao oAl Fub
Z g EEFol 13.05ppmeE Ao} Fub Fo
dEgEg foaA A Jebty 2,
Lockitich”S A 29 go| Z2HE 790 YA
o UM E Fral - Aol Bz, dokx 1d o] A
F3te A7 Bon Feld AAHEFHA waT
ool oA Ut BFE FAAZITE Bilstgnt.

499937 gag 50 7o w2 ¢ oY
JAZA = ol FiEo A= A v, w1 E,
Gz B, AlF S ot Buhe] dEhe
ol t=thy Bystgen, qx}7t dAtel Histe =
duje] 3% o] E2 AL Ao o 45
o8] wE Alez A3 B e giEe] srii
H389T).

B AR A XS FAAE dolByEgAd #
HUE do]B 34 He FEHFES 1.61ppmo] L
A|2=H 1AM ol By A simUE do|H g4
B G332 0.86ppmo| .o, 2EY O EFHA 1
HUE gJojB ZUA Ha G2 2.11ppmol At
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HHAE ¢o]B 23tx) B T33e 1.43ppmo] 2L
13]1¢] HA{UE golB ANeEE 2423ppm A%
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Az} o) 4257, THEA FANE H12 B4
o) Z% AcRE YA AT 24 AdE A

A EAeHA AT FAQ A T2AH T w}
AAR o2 Aol A= 5, Fgle] 19 FoFe
28ugd Eolth. FHFEL o 2
A% Aoy FEE 9
Yolur] 55, FHFES,

g, #4871 vt

o

off

1

lo

2,

4

L
L

Bkt YA

8B, 28, 5T,

Booy o R
S

;
By

o2 Zrg-gh,

Ft=E9 falads ¥ srM T Yelg & 3l
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27} @ 7HT}. Kopito 573 Weiss 5 o)std
FIEE-2 F44% 9 (metallo protein)F-9} 7817
AZsld AEHT F2 A% 73 5ol ZFHFHY
A oM E B 5o HolF oz FAEATY o}

B Age A3 XFeZAE dolBdA o
HUE Joj8 FUA] B+ 71=F5F2 0.03ppme]
I A ZHRIME dolBRY HedE o2 &
HA B =ETHE 001ppmol A o], AET 0]
EYY HdE dgolB 34 BF N=EFFS
0.01ppmo| At HHIE go|H k84| Hg Jl=
ETHS 0.01ppme) L 139 HHAE $ojH 9] A
+2E 2.5ppm AL ¥ Fl=Fo Z2E 5 9l

ZEE RS
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o] Jabl el YR 44710 Y ok
AL 9% AEE Z2o) 9@ Jalsk WA o 20
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YE fo]B SHyAl Ha ATFLE 0.05ppmo] 2 Al
ZHQIAME ¢o] B3 sdE ol x| H
7 YATFL 005ppmo| Ao, 2EHJEFA H
HUE do|B A Ha UAEIFLS 0.27ppmo| A
th S E go] B AshA| B VA 0.09ppm
o] 13]9] HYHE fo|E2 AN=EE 17.7ppm 3
T 4o YA 224 F e 02 eyt

wZhA] 2EHC|E HHUE fJo]E ] A& Al
HEA - A B Fgo] A e 2Ed 9
HHAE gojH A7} o} o Fell €4 %
oA Algslol & Zloli Aleshe P&AtE

e 75 A& g sof & Ao =TT,

o W e

-

4) 2471

qhe A FEle Az £ 2o o, 4
Fo| wgou} Aol BFFEOE X7 g &
x=o] e, AW B A9l 2401, 24,
Z2RA APgE o] FrlskeE ¥, Bl S5 F
5, 84, &4, 9@ 25%F, 49, FAEEsE, A
w212 A =7 (Parkinson’s syndrom)3 722 54
g Adz LA o)
B7HE )71 3.90ug/m’e] EAs T8 F
3 o 1~2ugs AHAY & A3 F2 ZAEH A
8 ¢F 3~7Tmgo] AA Eo{¢ FHE A ujAd
Ho] H A7 A Adelle oF 12~20mgP = &
A s, o gl 3 793 83.68~416.38uge] @7t
o] ghi-=lo] vk LA Ut

B Ao A3 X FE| SR doEy A Hy
UE go]H 2A] Ha 9733-L 0.27ppme] 3L Al
2E|Q1AHIE dolByA HHYE golB $hdA H
& BHEES 0.20ppmol o, 2EH | EFAY T
HUE glo|H A Wi P EE 0.37ppmel S
o} HHAE o8 2tstA] B W7HEEFS 0.66ppm
o] 13}9] HHIE ojH ] A&2ZE 89.0ppm
= o] g7tel] £2dE £ e A0 =E T

o H

B

5) =l
T AFAEG M 71 28 ARE o] & 2
AW BFEIFE F9 htaA AA ol FaEol

AE Aol Yate} FHst] Ho Fut FF] AE
Ao Boiste Aoz g4 o o A 7
gl thair e SA3] TR Fp®.

419 AL 7+ 27 Wl EA3H, ok HF Al
e TE, 9%, A #2385 I3 G F
95, vied, F5%, 3FAF, 359, %
3, 88 59 o7t e Ao dHA AW,

B Ao A3 e F TR dolBgA Ay
HE glo|B BdA HaF 72T 0.82ppmo] 3L Al
ZHAAGE ol B8 HuUE go|B A 3
@ FEFFS 0.66ppmeIR o, 2EH|EFPA ¥
HAE go|B A HaF 72T 2.53ppmO] A
o} U E go| B AsiA] Ha T8 E-2 0.75ppm
o3 13]9] F MU E gojBe] Al&EE 174.7ppm B
T %o 7o) £2E £ e A2 YEeith

o] ol A ul g AlgekAle FEAEH dPAAA
ZAEH ulol] gt X e F8F4HA ARAlY] &
H s§Eo] Edo] B wobgo] k9= 3 &
o 2 200 B ol AlAL NS Y B A
7t Ao ol ATA = WAF I Qlrt. o] 9 e

£ guIEe) #alel giatol B Futel gtk
2 A79) AFINE T HHEE gjo] B
A Aol FH® FFES0] AEH, B ols
ZF3450] HUUE go|B A& maeln F4
; | 27 2yt 38712 B A
g 7lx WEL Sua gAY
o, 71e AW 5 2 B ohe
Qe 2o B oz uolg. w
o w2E AT o) ug AxokA
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E olBARE AE2 AMEE
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ayﬂ et 4

l°ﬂ o) Hgstel o

- ol e o)%

2% A&ao ojst Bdw EoplAel Be A7}
SaEolol & Aoz Azt

oﬁi
gu
= b

wva &

£ A7 @A AHFA AHUE dolBAY F
t3S At 2 FodE olH A&
ZEAEE HF R FHIER o]E
o]l 3= AIRHES S840 A% AN E AR
o oftatn, M2 e 71Fe At 9138 72 A8E
A AR Bt om o]of] A& HEL t3F At
1. ) 224 A E9] HudE do|H A <]
e g 1.61ppm, 7F=F 0.03ppm, Y

i)
o
=
g
=1
=1
B
N

F7H AL °]7§Q21“:]'

2. AIZH]RIAE R0 HHUE go]B Al <]
P FF% %2 9 0.86ppm, 7H=F 0. Olppm =
7 0.05ppm, ¥7F 0.20ppm, T8 0.66ppm = Y2
< A3 o, Fteg, B3, A AFETY] 79
A7 AA H AT

3. 2EH 0 EFA Hu|UE go|B A9 HF
3% TS ¢ 2.11ppm, 7I=F 0.01ppm, L&
0.027pm, H7F 0.66ppm, 2] 2.53ppmeZ BE F
Bl A AEL] Fo g zfol7t A HA

4. HHUE dolB igAe Ha TS gF
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