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Table 1. Mean concentration of Pb in saliva, after
centrifugation (unit: ppb)
Non-—centrifugation Centrifugation
Total (n=30) 30.94 41.04"
A (n=10) 25.64 36.75
B (n=10) 3261° 41.36"
C (n=10) 3457 4501

A: Simple dilution method by electrolytes
B: Simple dilution method by HCI

C: Acid digestion by nitric acid

 p<0.05

1 p<0.01

50
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:
2 B Centrifugation

15
10

A B C

Fig. 1. Mean concentration of Pb in saliva, after
centrifugation (unit: ppb)
A: Simple dilution method by electrolytes
B: Simple dilution method by HCI
C: Acid digestion by nitric acid
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Table 2. Mean concentration of Pb in saliva, after various pre-treatments (unit: ppb)

A B C D 18 F
Male 1 12.3 41.2 23.0 417 53.7 56.4
Male 2 79 236 60.7 394 412 43
Male 3 454 335 40.7 35.7 39.7 42.5
Male 4 204 326 269 50.5 42.8 49.3
Male 5 87 39.5 17.8 177 31.9 40.0
Male 6 259 14.3 23.1 282 31.2 371
Female 1 26.3 37.2 32.7 40.8 4.0 524
Female 2 21.2 35.1 489 46.9 43.2 40.8
Female 3 456 446 45.7 22.2 389 40.1
Female 4 36.9 24.7 264 384 41.2 4738
Pb-M 256 326 34.6 36.7 414 45.1
Pb-SD 13.8 9.28 139 11 6.67 6.21

A: Non-centrifugation & simple dilution method by electrolytes
B: Non-centrifugation & Simple dilution method by HCl

C: Non-centrifugation & Acid digestion by nitric acid

D: Centrifugation & Simple dilution method by electrolytes

25

@ Mean concentration of
Pb in saliva

Fig. 2.
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Mean concentration of Pb in saliva, after
various pre-treatments (unit: ppb)
A Non-centrifugation & simple dilution
method by electrolytes
B: Non-centrifugation & Simple dilution

method by HCI
C: Non-centrifugation
nitric acid

& Acid digestion by

D:  Centrifugation & Simple diution  method
by electrolytes

E:  Centrifugaton & Simple dilution method
by HCI

F: Centrifugation & Acid digestion by nitric
acid

Pb-M : Mean concentration of Pb in saliva

Pb-SD : Standard deviation of Pb concentration

E: Centrifugation & Simple dilution method by HCI
F: Centrifugation & Acid digestion by nitric acid

Table 3. Mean concentraton of Cd in saliva, after
centrifugation (unit: ppb)
Non-centrifugation  Centrifugation
Total (n=30) 2.49 357"
A (n=10) 2.20 317
B (n=10) 2.19 3.68
C (n=10) 2.49 3.86

A: Simple dilution method by electrolytes
B: Simple dilution method by HCI

C: Acid digestion by nitric acid

" p<0.01
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B{Zl AMorx=wy

2 (Anodic stripping voltammetry: ASV)& 0|28t

ol Ef Lf ot =g AE: ofd] oI

Table 4. Mean concentration of Cd in saliva, after various pre-treatments (unit: ppb)

A B C D E F
Male 1 0.6 2.7 1.9 2.3 34 34
Male 2 11 35 2.8 31 36 34
Male 3 1.7 1.0 0.6 2.7 44 55
Male 4 15 22 24 2.6 47 37
Male 5 8.0 35 2.6 59 41 45
Male 6 3.0 0.8 1.6 1.8 2.0 2.6
Female 1 0.7 2.8 1.9 2.6 2.1 3.3
Female 2 14 2.1 1.5 2.6 47 3.8
Female 3 15 49 44 49 39 45
Female 4 25 44 52 32 39 39
Cd-M 2.2 2.8 25 32 37 39
Cd-SD 2.2 1.3 14 1.3 1.0 0.8

A: Non-centrifugation & simple dilution method by electrolytes

B: Non-centrifugation & Simple dilution method by HCl
C: Non-centrifugation & Acid digestion by nitric acid

D: Centrifugation & Simple dilution method by electrolytes

45

35
3
25 ONon-centrifugation
2 m Centrifugation
15
05
0
A B Cc

Fig. 3. Mean concentration of Cd in saliva, after
centrifugation (unit: ppb)
A: Simple dilution method by electrolytes
B: Simple dilution method by HCI
C: Acid digestion by nitric acid
Hop datoly Aatoz AAEYE Alde 497t o
e FEE Jehiglod f21@ Aol ohirt
(Table 3, Table 4, Fig. 3, Fig. 4)

E: Centrifugation & Simple dilution method by HCI
F: Centrifugation & Acid digestion by nitric acid
Cd-M : Mean concentration of Cd in saliva
Cd-SD : Standard deviation of Cd concentration

45
4
35
3
2.5 O Mean concentration
2 of Cd in saliva
1.5
1
0.5 H
4]
A B C 8] E F
Fig. 4. Mean concentration of Cd in saliva, after
various pre-treatments (unit: ppb)
A Non-centrifugation & simple dilution
method by electrolytes
B: Non-centrifugation & Simple dilution

method by HCI
C: Non-centrifugation
nitric acid

& Acid digestion by

D:  Centrifugaton & Simple dilution method
by electrolytes

E: Centrifugation & Simple diluton method
by HCI

F:  Centrifugaton & Acid digestion by nitric
acid
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- ABSTRACT -

Electrochemical Detection of Lead and Cadmium in Human Saliva by Anodic Stripping
Voltammetry (ASV) Analysis: A Pilot Study

Young-Jun Kim, D.D.S.,M.S.D., Cheul Kim, D.D.S.,M.S.D.

Department of Oral Medicine & Diagnosis & Research Institute of Oral Science,
College of Dentistry, Kangnung National University

The aim of this study was to evaluate the differences of salivary lead (Pb) and cadmium (Cd) concentrations, using
ASV analysis, after various pre-treatment procedures. 10 unstimulated whole saliva samples of non-exposed subjects
to Pb and Cd were collected. Each sample was divided into 6 aliquots and centrifugation was performed in only 3
aliquots. After centrifugation, 3 different types of pre-treatment procedures were carried out. Also, these pre-treatment
procedures were carried out for another 3 aliquots, without centrifugation. Pre-treated aliquots were analyzed
electrochemically, by ASV. The results are as follows:

1. Mean concentration of Pb in saliva after centrifugation was significantly higher than that of non-centrifugation.

2. In the detection sensitivity of Pb in saliva, those of simple dilution technique by HCI and acid digestion technique by
nitric acid were significantly higher than that of simple dilution technique by electrolyte.

3. Mean concentration of Cd in saliva after centrifugation was significantly higher than that of non-centrifugation.

4. In the detection sensitivity of Cd in saliva, those of simple dilution technique by HCIl and acid digestion technique
by nitric acid were higher than that of simple dilution technique by electrolyte. But, there were no significant
differences between them.

Key words: anodic stripping voltammetry (ASV), human saliva, lead, cadmium, pre-treatment
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