CHAPTER V

DISCUSSICH

Both internal end external concentration of trace elements
classified as bulk, essential, toxic and others in mem's hair were
shown in table 4.1 to 4.4 respectively. The external concentra-
tion of the elecments was obtaimed from the difference between
concentration in unwashed and washed sample, The internal concen-
tration was the clemental concentration in washed sample, Table
4,5 indicated the corcentration, range, average and proposed base-

line of deternined elements in washed and unwashed samples.

With reference’to table 4.1 to 4.4 ; it covld be seen that
most of samples showed hirker elemental concentration in unwashed
hair more than in washed hair as it-ghould except in some elements

in small amount of sample indicated in vice versa, i.e.

[Sannle | INGEOEN aeYeReRt Yy |
code no.[bulk | 6ssential S¥eRic T | ethed ||
= e R el i ._.__.,T.iu.,_- d
B-22 - - Hg -
526 - Mg Zn As Ce
.2 Ca . - - P
F.5 Ca, Mg|Br, Fe, linyZn - Rb
F-11 {¢a, Cl|Br, Fe, ¥Mn, I |Hg, Co, Sb, Se, V| Ti
Zn
E=-29 - Zn Hg Ce,-Rb
SARRER: S  PEIL oRT L L ST I ST e P




This indjcated that there was contamination during the
sample npreparation step, viz, cuttirng, washing, air-drying etc.
It is to be noted also that the elements found were almost the
seme and sanmole numbers, F-5 and F-11, showed heavy contamini=-
tion, In this connection, the vossible conclusion of such contae

mination may ve as follows ‘-
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a) Ti from the scigsors (cutting s

b) Hg, Cay-Cey Rb, Ir—Mey Br, Fe, %n, Co, Sb and V
from the atnoepheric input of air particulate in
the sample’ prenaration room (waching step)

¢c) Se, Hgy As, Br, Cl from the vapour of chemical
reagents used by other scientists in the sample

preparaticn rooms

However, this is the cvidence that the utilized technique
is quite sensitive. Consecquently, it is recommended that more
care must be taken in sample handling and all sample preparation
steps must be done entirely in clean glove-box or laminar flow

fumechood,

Since baseline concentrations of trace elements in human
hair in Theiland are not yet known at present, this results, for
men only, could not be rezgarded as conclusive. However, in com
parison with valuesreported by otherscited in table 5.1 and Sy .
the results as indicated appear to be within thot range except
the elements As and Na which showed rather high value, With this

&

regard , food contamination mey be considercd as the source.
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Consequently, the extensive. - study should be done especially for

the element As,

The purpose of grouping hair donors into five categories
is aiming to evaluate., if possible the external contamination in
relation to the donor's occupation, field of study or residence.
Owing to the obtained data did mot clearly indicate any signi-
ficantly high coucentration of determined elements and because
of insufficient intornaticn needed, the definite conclusion can
not he drawn for the tine being, However, there were scne
interesting cases whicih should be brought into consideration,

that iss

a) In saiiple nuphers C-1 and C~2, who were brothers .
and lived in the same dormitory, studied the same subject, Phar-
macology, but at difforent university and was about the same age,
that is 20 and 22 years respectively, however no correlation of
any clements between two donors hoth internal and external con-
centration was observed, except elements Ag and Au in which both
Cases indicated rather high extornal contamination, With this
respect, it is believed that the possible contamination may cone
from either their residental area, e.g. a silver-goldsnith shop

or their profession, @.g. pharmacist,

b) One intercsting hair sample (F-26) clearly showed
internal cnd external contamination of Al, TUnon checking with
his occupation, it Was found thot he has been vorking with alumie

niun and alupminiug a@lloy in making a roof racl: as well as a body

o the car,
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¢) Sample no, F-6 showed high concentration of Se
internally and externally. Since he had & long hair, the sele-
nium contaminaticn from shampoo may be the possibility. But for

internal contamination, there was not enough information to make

any suggestion.

Tn this study as many <& 31 elements could be detected
instrumentally as summarized in table 5.3, and the multi-eclements
determimition could be done in 2 single run, Additiornally, the
reliability of the wtilized technigue was quite satisfactory as
shown in table 5.,Lk, The sensitivity was quite good as indicated
in table 5.5. Since the irradiation time and the counting tinme
of irracdiated samples were not abk *to keep constantly and to be
_brolonged regarding the insufficient irradiation facilities,
irradiation time as well a3 the m-lfunction of one out of two
Ge(Li) detectors causing in ninimizing the counting time the
obtained limit of detection was quite variably as illustrated

in table 5.5.

Although the washing procedure employed in this study
was recommended by the IAEL and was used extensively with many
researchers throughouf the world with satisfaction, It is to
be noted that meny workers (61,64,66) Found that there were some
elements, c.3. Fe, Cry Co, Hg, Na lost during the woshiug
step, -

1% is necessary to uention that although thie definite

conclusion could not be drawn at present upon lackiug of some



significant information |,

study.

it is beyond the objective of

this

However, it is believed that the introduction of the

technique which is applicable, as aan analytical tool, in our

country may bve very useful

type of work,

Table 5.1

Reported levels

to those who are interested :

in this

(internal concentration) of toxic metals

in human hair and tentative “normal” and toxic levels* (ppm):

Renortec | "Normal® ﬁThrushold
Element Renge Range Ehffucted

D 47153 \\\ NG_-
Antimony | 0.03-47,0| 0,03-9,0 i Unknown
Arsenic | 0,0=1585,q 0/Qu2ib I 3,0
Chromiuvm | 0,0-6,43 | 0.0=L,0 ?Unknown
Cobalt 0,0-3,11 0,0=1,0 { Unknewn
Copper 7.0=-486,0| 7.8-120.0 !Unknown
Mercury | 0,01-2436| 0,01=30,C iSO.OHEOO.O
Selenium | 0,3-30,0 | 0,3-13.0 ! 8.0~30,0
Venadium | 0,006-271 | Unknown
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“Levels are tentative pstinates from visuval

only.

interpretation.

inspection of data

Data are incomplete on toxic effect, and experts vary in

B
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Table 5.2 Summary of the average of some trace elements concentrae-

tion in washed hair found by this study compared with the others,

glemen: apd N, Concentration in ppm
Thailand Retf Japan Ref |  India | Ref
Ag 0,056+ 6:571 0.21 35 | 0.68 66
Al 10494 + 14,32 13,7 + 115 35
As 1,591+ 1.539 031 35 | 0.083 66
Au 0.0033+ 0,008 0.013 0,66
Ba 7.206+ 6.948 = 3
Br 0.977+ 1.346 2.0 4 5.9 35 | 2.30 66
Ca | 668.65 +464.48 946 35 | 568 2+ 803| 67
Ce 0,499+ 0,305 - -
c1 47.78 + 51.60 720+ 59ol 35 | 3190 66
Co 0.043+ 0,056 1.6+ 2.3 | 35 | 0.07 : 66
Cr 0.180+ 0,175 0.32 35 | 0,46 @ ° 66
0.16 + 0.0k 58 - =
0.241 57 - l
0.16 58 - -
6w b,094+ 2,718 13.1 62 %
12,9 + 1.6 58 - o
1 £ b 58 - o
20.0 + 1.2 59 ~ -
fe 13.85% + 10.58 ! - =
19.2 + 3.3 58I - -
28.7 #*2.5 | 58! - o ;
i i ;




"Table 5,2 (contd,)
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Concentration in ppm
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Table 5.3 The 31 trace elements found in human head hair

e i S
. -~ o3 o koo ; " = 5 3.
iBulk Blement | Gissential Xlement Toxic Flemant Othe:r ilements

Ca Br As Al

Cl Co | Co Ag

K Cr Cr A
Mg Cu Cu { De

Na Fe Hg Ce

in Se Le
Se v Rb
Sn S¢
v Sm*
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could not be determincd guantitatively

.. Classified as essential and toxic elements



Table 5.4 The reliability test for analysis method: Using IAEA Hair HH=-1

Element Concentration in ppm

) §§§:1$03§$ IAEA HH-1 value Das et al. (65)

I ~ & &1 accepted range - + 8D X + (8D)
Ag 0.143  0.01%4 0.1 = 0,23 C.19 0.06 -
Al 5.776 0,663 2,60 - 10,78  5.50 2,58 -
As 0. 051 0.007 0.03 -  0.09 0.05 0.02 0.0565 0.0065
Au 0.029 0,001 0.02 - 0.05 0.03 2,01 0.0457 0.0030
ba 1.493 0.128 0.220< L,73 1.83 2,52 -
Br 4,038 0,05 0.37 (= 842 k.16 2.09 173 0.04
Ca 540,93 2,87 246.0) WA PAZi0 1 {i5220C3 160,22 -
ex 2kl3, 24 46.97 1776.67 = 3140,00 [2255.29 478,28 1803433 89.63
Co 5.554% 0.101 2,70 = 8.05 597 1.21 7.966 0.493
er C.222 0.003 0.20 = 0.63 0427 0.16 -
cu 8.80 0.58 1.80 - 19,05 | 10.23 517 10.866 0.416
Fe 25,2k 212 0.4t - 50,00 | 23470 9.76 22.0 - 3460
Hg 1.658 0,119 T e 2.30 176 0.2k 1.59 0.106
I 10.86 0.53 L,90 - 32,20 20.25 8.91 12.33 0.32

06
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Table 5.4 (contd.)
3 o I €oncentration in ppm
Result of IAEA Hiu-1 wvalue Das et al. (65)
_ this work® - = a1
X + SD accepted range X + SD X + 5D
La 0.024 0.003 0.01 = 0.02 0.01 0.01 -
l Mg 69.84 1.58 Lo, 24k - 7159 | ,62.09 9.58 -
| Mn 0.792 C.085 Ce32 = | P10 0.85 0.25 0.6166 0.0058
Na 12,835 0,126 5.90 23.48 | 12.64 4,77 128 0,01
Sb 0.027 0.003 0.02 0.05 0.03 0.01 -
Se 0.330 0.013 0.26 3.1 0.55 0.0k -
T4 5.671 0.557 0.55 11.1C Se0d 551 -
v 0.140 0.029 0.02 0.31 0.4 0.15 0.08
Zn 173.67 1.28 91.00 265.33 {174.08 31251 166.0 2.0
Rb 0.908 0,124 0.88 1.00 .9k 0.09 -

*

determined at least three times

L6
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Table 5.5 Detection Limits of Trace Elements(in ng)

i 1
Condition I Condition II Condition IITI
Mg element ug element ng element

s

20993.01 x 1072 T |{8,5=11,1 x 10~7 Au | 1.9~2.3 x 10 CriSec

2472=3,01 x 1074 v 7.9=1242 X 1072 As | 3.5=k,3 x 1077 Hg
.1,95-2,0L x 10~ Cu 049~ 1.2Ix 10~ Ta 4,7-5.7 % 107 HE
2.85-3,15 x 107> A1 1e8= 2.5 x 10=" Br | 1.4=1,6 x 10‘4 Se
2.99=3,00 x 10™> Mn 647<13.1 % 10~ Na | 167-2.0 x 10‘4 Sb
1418-1.22 x 1072 Ti[1.4~ 1.7 x 1072 8n | 3.7-k:6 x 10~ BB
8,40-8,60 x 10~2 Mg|{0,9= 1.7 x 10=7 g be7-5.7 x 10'“ Co
1.49-1,50 x 101 ¢1 3,7=4,9 x 10~ Ba
0,99-1,01 x Ca 5.2-6,2 x 10~ Zn
4,9-6,1 x 10™° Ag
8.2-9,9 x 10™% Fe
L =7, | -’ A
Condition I Condition'II ~ Condition III
irradiation time 2 min 6£8=82  hr 68-82 hr
decay time 1683 = 2,17 min 5 d 20 &
counting time 2 min . .800=1200 sec  2500~3500 sec
thermal neutron 1.8 x ’IO12 2% 101# L2x 1012

_1)

flux(n cm “sec
* Condition for potassium determination was:
irradiation time = 12 = 18 hr ,decay time = 40 hr

countinkg time 600=900 sec

1 2 1

thermal neutron flux = 4,25 x 109 0 om e

Note All elements were counted with a 26 cm3 Ge(Li) detector



	Chapter V Discussion

