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A Study on Mercury Concentration in the Hair of University
Students in Jeon-nam Area
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ABSTRACT

This study analysed the mercury concentration in the hair of 62 students (male : 21, female : 41) of D university in
Najusi, Jeon-Nam area. Also, questionnaire, which developed by NIES, were completed by the students. According to
the questionnaire, most of the students had a higher intake of meat than that of fish. Also, among the students, there
were many smokes and many had dental treatment with amalgam. Based on the gender, female showed 1.024 pg/g and
male showed 0.882 pg/g of the mercury concentration. This means that female students had higher level of mercury in
their hair, but it was not a significant statistic difference. Comparing by the intake frequency of meat, processed food
stuffs, protein foods, it shows the more they at the higher mercury concentration was observed. According to the intake
frequency of fish, when the number of times they intake increased, the mercury concentration was higher. Under one
time was 0.857 pug/g and twice or more times were 1.152 ng/g, which showed a significant statistical difference
(p<0.05). Depending on the Life style, the mercury concentration in the hair was high with workout, outdoor activities,
and direct smoking. The mercury concentration in the hair showed no difference for whether they received amalgam
treatment but the personal dietary habit and the Living condition affects strongly on the mercury concentration level.

Keywords: mercury, hair, concentration, students
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Table 1. BMI of participants in the study
(Unit : kg/m?)

Gender (. (VEiSi0) (M) (Veanesia
Male (20) 174.55+4.29  67.80+8.14  22.23+2.31
Female (41) 161.27+4.69 53.19+6.10  20.43+2.27
Total (61) 165.62+£7.74  57.98+9.67  21.02+2.42

Table 2. Contests of questionnaire

Category Questionnaire

General information Personal information about students
and parents

Residence Location, distance to road, housing
type, and dwelling period
Lifestyle Time spent outdoor and regularly

exercise
Passive smoke Smokers, passive smoke experience,

smoking period and amount

Dietary Type of drinking water frequency and
amount
Fish intake Fish preference, fish intake frequency

and amount

Current medication, dental record
history of illness and vaccination

Health condition

L ZRA RS AFHE TN FyEE
B ¢ 5cm olWie] B oF 3¢ oS AFH[IAAL
milo] e Ao AgddE AA muke AFHEY
t}. 2}F e A EE polyethylene bagell Ho] Al &H-A]
A7 dixAoTE ]bell A wAstsiTt.

(2) A= A=

AT me] MAEE 2 FollA oF 2g8 F3t
of 7192 MEeE & 2k el Eolde SHER
S A A7 A acetone E 2~3%2] FAAA|
(Triton X-100, SIGMA-ALDRICHjit)E ©]& 3%t}
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@) 2 F F F2Hg) 24€3t

ARFA AL S8t 1000 ml &7 Zep=Fe 3
2} S5, 10mge] L-cysteineZ} 2m/2] HNO= 3
7F8k] 0.01% L-cysteineS A8 Th 1000 ppm Hg
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Table 3. Condition for Mercury analyzer

Condition

Method Gold-amalgam collection method with
thermal decomposion by a cetamic

tube heater

Measuring range  0.001~1000 ng

Carrier gas purified dry air, 0.5 //min
Sample forms Solid

Sample amount 10 mg

Additive M*+S*+M+B+M

Heating mode Standard mode 1

Sample mode 3
™M (MHT): Sodium hydroxide (250 g) :Calcium carbonate
(250 g)=1:1 (W:W).
*S (Sample): Sample.
‘B (BHT): Aluminium oxide.

T FEo] #AG A+ 289

‘ Boat |'—| Boat was prepared ‘
‘ BHT was added |-—| Additive BHT was added to boat ‘

[ Sample was placed I. |

(100,) Place sample(100:£) to BHT l

‘ BHT was added |.— | Add BHT to sample again ‘
‘ MHT was added |-—| MHT was added to the boat ‘

‘ Place the boat at the |._|

Place boat at the auto sam)
Auto sampler pler ‘

Fig. 1. Mercury analysis progress.
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Table 4. General characteristics of participants in this study

Table 5. Hair mercury level according to gender

(Unit : %) (Unit : pg/g)
Category Number(%) Gender Number Il\{/lean Std®  GM° p-value
‘ <1 (a time) 29(46.8) (Range)
Meat instake . 0.882
>2 (a time) 33(53.2) Male 21 © 5'3_1 47) 0.287 0.841
p 4 food instak <1 (a time) 40(64.5) '1024 0.168
rocessed food instake X
>2 (a time) 22(35.5) Female 41 (0.27-2.28) 0.510 0.906
<3 (a time 41(66.1 o -
Protein food instake ( . ) (66.1) Arithmetic mean.
>4 (a time) 21(33.9) Standard deviation.
. Like 48(77.4) ‘Geometric mean.
Fish preference -
Dislike 14(22.6)
< i . = T = L
Fish instake =l (@ time) 7697) 57(2005). Olivere $9(2002)2] AFoIHE 4ol u}
=2 (2t BU0D & Aot WEeA tehA elob & a7zt 7
Tap water 15(24.2) o AgS wo|7 9.
o Purified water 23(37.1) Ao M okri s)ole] B0} Ale
Drinking water Bottled water 8(12.9) o] EAle] Ajo|7} ZaF Qolow PaEe = 4
Underground water 3( 4.8) Qlomm. 9o ool et FA|Hel Ayt Wad
Other 13(21.0) Ao Ay zheE ).
Yes 24(38.7)
Smoke N 38(61.3
= o 3. AlojAbgil mE Sess
es . N
Passive smoke N o1 D) S5, 7FBAE, BHAE 430 e e
o . B
— e i F ReEEsh S48 4Aske] WS dohn
Amalgam filing 39, 7 S8l &, FFEAE, B ED] BAZ Table 6
o .
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O
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Table 6. Hair mercury level according to meat, process food, protein food intake (Unit : pg/g)
Number Mean"(Range) Std” GM*® p-value
. <1 (a time) 29 0.859(0.27-2.09) 0.400 0.779
Meat intake . 0.078
>2 (a time) 32 1.060(0.30-2.28) 0.468 0.986
. <1 (a time) 40 0.941(0.27-2.10) 0.411 0.861
Processed food intake . 0.408
>2 (a time) 22 1.040(0.30-2.28) 0.517 0.925
. . <3 (a time) 41 0.908(0.27-1.69) 0.332 0.847
Protein food intake . 0.172
>4 (a time) 21 1.108(0.30-2.28) 0.608 0.958
"Arithmetic mean.
Standard deviation.
‘Geometric mean.
Table 7. Hair mercury level according to drinking water (Unit : pg/g)
Number Mean“(Range) Std” GM*® p-value
Tap water 15 0.907(0.44-1.66) 0.339 0.854
Purified water 23 0.978(0.37-2.28) 0.524 0.876
Bottled water 8 1.071(0.30-2.08) 0.536 0.937 0.943
Underground water 3 0.926(0.27-1.42) 0.590 0.749
Other 13 1.005(0.43-1.69) 0.390 0.937
*Arithmetic mean.
*Standard deviation.
‘Geometric mean.
Table 8. Hair mercury level according to fish intake (Unit : pg/g)
Number Mean“(Range) Std® GM® p-value
) Like 48 1.014(0.27-2.28) 0.461 0913
Fish preference L 0.223
Dislike 14 0.846(0.44-2.09) 0.396 0.787
L <1 (a time) 37 0.857(0.27-2.09) 0.403 0.778
Fish instake X 0.010
>2 (a time) 25 1.152(0.37-2.28) 0.466 1.066

*p<0.05
"Arithmetic mean.
*Standard deviation.
‘Geometric mean.
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Table 9. Hair mercury level according to life a habit (Unit : pg/g)
Number Mean‘(Range) Std” GM* p-value
. Yes 25 1.016(0.54-2.10) 0.433 0.942
Body activity 0.568
No 37 0.949(0.27-2.28) 0.465 0.845
. <10 (a time) 42 0.989(0.27-2.28) 0471 0.890
Outdoor activity . 0.741
>10 (a time) 20 0.948(0.43-1.69) 0.412 0.869
Yes 24 0.993(0.54-2.08) 0.393 0.928
Smoke 0.813
No 38 0.965(0.27-2.28) 0.487 0.856
. Yes 36 0.960(0.30-2.08) 0.387 0.888
Passive Smoke 0.747
No 26 0.998(0.27-2.28) 0.532 0.877

"Arithmetic mean.
*Standard deviation.
‘Geometric mean.
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Table 10. Hair mercury level according to amalgam filling (Unit : pg/g)
Number Mean“(Range) Std" GM*® p-value
. Yes 41 0.966(0.27-2.28) 0.480 0.859
Amalgam filling 0.802
No 21 0.996(0.53-2.09) 0.396 0.932
*Arithmetic mean.
Standard deviation.
‘Geometric mean.
Table 11. Multiple regression analysis model about mercury exposure factors
Input variables R* Adjusted R* S.E p-value
Gender, Body activity, Outdoor activity, Smoke, Passive Smoke, Road 0.240 0.091 0.188 0.130

distance, Drinking water, Meat intake, Protein food intake, Fish intake

S.E=Standard error of estimate.
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Table 12. Multiple regression analysis result

B S.E p-value
Gender -0.245 0.068 0.145
Body activity 0.137 0.059 0.361
Outdoor activity -0.131 0.058 0.345
Smoke 0.264 0.073 0.152
Passive Smoke 0.192 0.063 0.233
Road distance —0.087 0.057 0.531
Drinking water 0.051 0.052 0.699
Meat intake 0.168 0.06 0.276
Protein food intake  0.087 0.054 0.504
Fish intake 0.302 0.056 0.036

R-square 0.240
S.E: Standard error.
0,400
o £ o o

0,200

0,000~

LogHg

=0.200

-0.400-

R Sq Linear = 0.24

-0, 600
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Fig. 2. Correlation between measured value and predicted
value.
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