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effect of permanent wave and bleaching agents
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Abstract: Variations of the twenty one metal components (Mg, Al, V, Cr, Co, Sr, Ba, Na, K Mn, Fe, Cu,
Zn, As, Hg, Pb, Ca, P, Mo, Cd, Sb) were analyzed in human hair sample by inductively coupled plasma mass

spectrometry (ICP-MS). The effect of bleach and permanent wave manipulation on the elemental composition

of hair were investigated. It was found that the composition of hair varied with hair bleach and permanent

wave. Hair sample was collected from male in the age of thirties. Hair sample (0.05 g) was added to the Teflon

digestion bomb together with 1.5 mL of nitric acid and an appropriate amount of In as an internal standard.

The sample was then decomposed in the microwave digestion system. In normal hair, the contents of V, Cr,
Mn, Fe, Co, Cu, Zn, As, Mo, Cd, Sb and P were increased in permanent wave hair, and Mg, Al, V, Co, Sr,
Ba, Na and K were increased in bleached hair. But Mg, Al, Sr, Ba, Hg, Pb, Na, K, and Ca contents were
decreased with permanent wave hair, Mn, Fe, Cu, Zn, As, Hg, Pb and Ca contents were decreased with bleached

hair.
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Table 1. Instrumental parameters for ICP-MS

Descriptions Conditions
R.F.power 1.000W
Sampling depth 7 mm from load coil
Coolant gas flow rate 15.0 L/min.
Auxiliary gas flow rate 0.85 L/min.
Nebulizer gas flow rate 0.92 L/min
Sample uptake flow 1.0 mL/min

Nebulizer Cross-flow type
Torch Demountable
Interface cones Nickel

Mass analyzer Quadrupole
Quadrupole chamber 5%107" torr
Quantitative mode

Replicate time(ms) 300

Dwell time(ms) 100
Sweeps/reading 3
Reading/Replicates

Number of replicate 5
Points/spectral peak 3

As/mass 75

Table 2. Decomposition time and power of microwave
digestion procedure

Step Time Power
1 2 min 250 W
2 2 min 0w
3 5 min 250 W
4 5 min 400 W
5 5 min 650 W
6 5 min 0w
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(ICP-MS) analysis for Mg, Zn, Fe, Na, K, P, Ca

Fig. 1. Digestion procedure of hair sample.

At} ¥al 7k 2w
A EHA R R A ETE vehd
Ak e Tl S8 A sl &

3ot g e Bodel f\l%oﬂﬂ Aedom v
= PER J,],/\]@]roLU.B_ FABIVESR &3
=t i*ﬂE}"‘ 6% aJr*Pﬁ}Ti% E3 ARt ©

A=}

1

¢

’%

Rl
i)
£ g
U
> 30
1= 32
S S
RS
¢
*z
O
N
\x@_‘;

V, Co, Sr, Ba, Na, K °] Az, 7 2 Mn
Fe, Cu, Zn, As, Hg, Pb, Ca® & ¥ 5 gt} ukd o
Cr, Mo, Cd, Sb 24 Al&7lo]
. /\l;(] OH:} 3k OJEH U\:ﬂ-oﬂ
o|H &AE A3t Az}t U%J og 71X
AE g HslE HH Asket & F
Mg, V, Cr, Mn, Fe, Co, Cu, Zn, As, Mo, Cd Sb©|
223 FEAEL Al Sr, Ba, Hg, PbO.2 24590},
FEHZ A FACRE AHEH Mg A7 @47
Aol A 44 pg/ge] F St HiskE & & A, Hed
E golB 1A Aste] #A FoA = 32.75 ng/g® A
A Z2Es B 4 AT AL FHHUE Sjo]H 3}
Ao ATk 15 ug/g skt 454 49l Cre

;EL
—r‘—{oll
o
g
b

:
%
ol
I
ox
fr ol

H

Analytical Science & Technology



wre] @) 5 e UE goln Fvto] HhE theldgs JRe] g B 527

Table 3. Changes of metal ion contents in normal hairs and
bleached or permanent wave hairs of normal hairs.

Normal hair Bleached hair Permanent wave hair
Element

(MeantSD) (Mean= SD) (Mean= SD)
Mg 1205+123 164.7+17.6 32.75+3.84
Al 24324437 2836+5.67 8.88+1.27
v 0.019£0.003 0.067x0.011 0.068+0.009
Cr  0.598+0.108 0.617£0.123  0.839£0.126
Mn  0.864+0.112 0.3571£0.024 1.134£0.215
Fe 138.6£12.47 69610416  243.3+£24.33
Co  0.038+0.003 0.049£0.003 0.08£0.007
Cu  1412+1.69 11.16£1.22 24361438
Zn  189.3£26.5 31.8+1.33 253.4+22.8
As  0.094£0.011 0.078£0.008  0.146%0.013
St 4.571£0.82 5.11£0.69 3.31£0.10
Mo 0.069+0.010 0.068£0.008  0.144£0.023
Cd  0.036£0.004 0.038+0.005  0.214£0.026
Sb 0.084£0.004 0.084%£0.005  0.166+0.012
Ba 1.17£0.13 4.22+£0.46 0.89£0.05
Hg 8.28+£0.94 4.25+0.57 2.64£0.34
Pb 4.07£0.44 0.051x0.006 1.06£0.15
p 975+ 68 834166 1042+ 62
Na 65.51£3.27 361+34 29.13£1.75
K 46.15£9.66 73.44*=14.6 24.57+4.42
Ca 46451418 2624+£315 220.5+£33.0

*(Unit : pg/g)
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