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Variations of the Heavy Metal Contents in Human Hairs
According to Permanent Wave Manipulation.

Yeon Jung
Dept. of Beauty & Aesthetician, Gyeongdo Provincial College, Yechon, Korea

Abstract : This research is compared and analyzed variations of the heavy metal contents in human hairs according to
treating permanent wave manipulation before and after and permanent wave agents. This is the survey of women's hairs
in 19 years old. On the basis of this we would like to analyze a extend of exposing of heavy metal scientifically. Also, we
would to show a basic data for the permitted limits of heavy metal to keep the healthy hair. The conclusion is as follows.;
Mean contents of heavy metal in hairs is 2.11 ppm (Pb), 0.25 ppm (Cd), 2.62 ppm (Ni), 256 ppm (Zn), 8.45 ppm (Cu). In
reducing agents (processing lotions) of perm, 1.50 ppm (Pb), 0.03 ppm (Cd), 0.05 ppm (Ni), 15.45 ppm (Zn), 0.86 ppm (Cu)
in a perm (S), 2.30 ppm (Pb), 0.05 ppm (Cd), 0.05 ppm (Ni), 13.05 ppm (Zn), 0.65 ppm (Cu) in a perm (T). In oxidizing
agents (neutralizer) of perm, 1.40 ppm (Pb), 0.03 ppm (Cd), 0.09 ppm (Ni), 9.05 ppm (Zn), 0.65 ppm (Cu) in a perm (S),
1.50 ppm (Pb), 0.02 ppm (Cd), 0.16 ppm (Ni), 8.00 ppm (Zn), 0.85 ppm (Cu) in a perm (T). Mean contents of lead(Pb)
didn't show significant differences according to treating cysteine perm agents, showed it according to 3 treating thiogly-
colic acid perm agents (p<0.05). Mean contents of cadmium(Cd) showed significant differences (p<0.001) according to
2 treating both perm agents. Mean contents of nickel (Ni) showed neither. Mean contents of zinc (Zn) showed significant
differences according to 2 treating cysteine perm agents (p<0.001) and 1 treating thioglycolic acid perm agents (p<0.01).
Mean contents of copper (Cu) didn't show significant differences according to treating cysteine perm agents, showed it
according to 1 treating thioglycolic acid perm agents (p<0.001).
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Table 1. Analysis of variance and variations of the heavy metal contents in human hairs according to permanent wave manipulation (unit : ppm)
Pb cd Ni Zn Cu
S T S T S T S T S T
processing X 1.50 2.30 0.03 0.05 0.05 0.05 1545 13.05 0.86 0.65
lotions SD 0.02 0.01 0.09 0.02 0.03 0.03 0.28 0.33 0.09 0.04
wrali X 1.40 1.50 0.03 0.02 0.09 0.16 9.05 8.00 0.65 0.85
neutraiizer S.D 001 001 0.01 0.01 007 002 024 0.1 004 001
Contents in hairs X 2.11 0.25 2,62 256 8.45
pre-perm. SD 0.34 0.05 0.15 9.00 0.31
X 2.80 2.65 0.20 0.20 2.70 2.76 273 279 8.85 11.61
Contents in hairs S.D 0.21 0.53 0.03 0.08 0.13 0.11 11.00 8.00 0.17 0.28
after 1-perm. F-value 0.21 0.01 0.37 0.58 633.58%**
Duncun a a a a a a a a b a
X 3.25 2.70 0.50 0.70 2.82 3.18 305 281 9.95 12.10
. . S.D 0.98 0.57 0.08 0.05 0.76 0.29 8.00 9.50 498 0.14
Contents in hairs
after 2-perm. F-value 071 13.48* 4.40 10.58* 0.56
Duncun a a b a a a a b a a
X 2.80 4.35 1.05 2.00 3.02 3.31 305 291 9.90 14.00
Contents in hairs S.D 0.39 1.11 0.07 0.13 0.24 0.51 11.00 6.51 0.31 0.17
after 3-perm.  E yajue 521 124.20%%% 0.78 377 412.91%%
Duncun a a b a a a a a b a
Total F-value 0.67 92.27%*x 3.17 4.53%* 14.44%*
Duncun a a b a a a a b a b
F-value 2.09 5.77* 123.80*** 298 50*** 351 3.40 18.45%%% Q4] %* 1.04  290.84**#
pre b b c c b b b b a d
D Test 1 ba b c [+ b ba b a a [
uncan les 2 a b b b ba ba a a a b
3 ba a a a a a a a a a

Note; S : Cysteine Perm Agents

*p<0.05 **p<0.01 **+*p<0.01
Value is perm AgentsX25 and hairs50

T : Thioglycolic Acid Perm Agents
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5.55ppm S7H1] 65.68%2] WHBlR Jl5ol upE o7t 2ol
7} p<0.001 FFA UAFHALH, Duncan HFYZF & 13
PO RT Feft 2]t YL Bk o} I o|FEE
37t 7HiARE 2§ Aol7} AR N FeEiA H
Ao} o A AFHAT. PAlof W& Fol§ xole
2318 AA§ 13]9 3304 p<0.001 FELE o7} QA
KAk

A8 (1988)e] Ao w2y 7EYRE Jehis &
Ao T F Feie) olde] g8kl A UEl 7,
Teletds Aok ol Yo ARdAE Hiel,
o|2 w]RE o vlF £ A7 ] FFo] FAHA
AT MEEE Algd oF oldd Fele) #3o) f¢
FHl Aol F7RIThs AL AAl FF4) A% fag 3
g 71d 7 USE AAE.

olollA HlE-A|& Ao FEAH PN A vt
o oatd e FEFiH HAol TiE 3R F7F Mt
T3 (=ZHA) Ao /¥ aromatic, nitroso ¥ amino
35HEo] o] e o] Avk(Kinlen et al, 19852
T & A 203 B o9 AALL XL 9% Be A7
7} Aot ol AAAE A Q). ¥ vt ofial, v]gA
& &4 Fdde d, FI=E, U, o)d, 78, &, vklw,
ILE Fo FTELEC] vF HEHFT doj(Robert ef al,
1995) o|¢} 72 FE<o]l THE v8AlE SAE ASEM
AR B 840 R gt FAEE dE2Y QAR
e S w5, 87, 3, o, 73, 4%F 52
e gAY HEA 589 B 7 olEh(Fowler, 1989)

HAfE ol Algol mpE Bye] S g Wl 2N

o ¢ 2T £ YD o]E A3k diRIES] #
A9 tidel & bl firk

£ 479 Mz Al HAelM Mo /T FEE
Bol A, ¥ Ae A - ¥ 2E F595 BT &
g Ael7t JAYE TE FrEE Ao vepdth 9 o]
g TEHEC] nlgAE SAY Aol FRE MER
A3 et s AeE WA ¥3 o9 38718
B3 Aol E8 A% o 7 HEE S9U deAy
HEY AFY, Vet 29 58 ZAY ¥ 9 ohie} 4 &
4 = e 8ol E Aeg Hlr

mEb FEs 39 =29 A2 oY vgAlE $AE A}
&3 FulES] 38 BN B o, ol HAY F
5 Fgo] E sesx ALY 2 HAS A AP
e FAEA T A vido] AlFE Aeg AzEY oF
B A&l olg BHE Eoplre] B2 AF7t FE]
o} & Aoz Aztdrt.

.d B

B A7e 9194 949 mare oz dR AjuEel
A o 8% §9 e A ¥ € 35 g FFS
FFe Al Azl WE FES ZE x| U A3
Q BAOZ oF ol 83l AlRES BE 54 = Ug
iz AN 9 2L 71E] ARKE AT 7IZARE AAE)
22 3o ol UL AL g 1t

1. 2% F 5859 & 2.11 ppm(Pb), 0.25 ppm(Cd),
2.62 ppm(Ni), 256 ppm(Zn), 8.45 ppm(Cu)°It}. He] A7}
AEHAAR]D A $34% §3FE 1.50 ppm(Pb), 0.03 ppm
(Cd), 0.05 ppm(Ni), 15.45 ppm(Zn), 0.86 ppm(Cu)°|S 3, XL
e F4tAlel AfolE 230ppm(Pb), 0.05 ppm(Cd), 0.05
ppm(Ni), 13.05 ppm(Zn), 0.65 ppm(Cu)elAtt. A&7} A&
BI1AS] 7-$-olE 1.40 ppm(Pb), 0.03 ppm(Cd), 0.09 ppm(Ni),
9.05 ppm(Zn), 0.65 ppm(Cu)°iA R, X FE|EAH Afdle
1.50 ppm(Pb), 0.02 ppm(Cd), 0.16 ppm(Ni), 8.00 ppm(Zn), 0.85
ppm(Cu)el i},

2. o] B P A2EHRIAY] S Agd e HsE
B0 felgt lole AAHA AL, X eFeEAY A
Folle 38joARE Ao & FoId Aol (p<0.05)7} UA
How, Aol mE {olg ole A=A i)

3. 71=89] Ha $FS A2EHAI) A FeEA 2R
23R E Zgo] e folF lol(p<0.001)7t AFHAUL,
HAlel w2z 2378 fE 2lol(p<0.05, p<0.001)7t A
=AUt

4. JAo] B ke AlERIAIG AL FE| A BF A
2 wh WE Vel oY 39t Aol e feldt &}
o7t A=A et

5. olds] H FFE AlZEHIUAE 28%E Jgo] opE
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ol 2ol(p<0.001y7F AAEHAT, X eFeE e 134
A Zlepol] W 23t 2ol (p<0.01y} ARSI, HAlol
HE FoF ol (p<0.05)% VAHAUT

6. TElo] Ha T2 AlZEHIA M el e W3
& YehliZloy feld Aol AdAHRA ¥k, XNeFeE
A 135 3l bE foldh 2] (p<0.001)7F A=
on, HAlo ohE {olgt 2] (p<0.001)E. AF AT
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