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=Abstract=

A study on the concentration of trace metal elements in whole
blood of the women in reproductive ages in urban and rural area

Jin Ho Jun, M.D.

Department of Preventive and Public Health, College of Medicine, Pusan National University

'

(Director: Prof. D.K. Kim, M.D.)

To acquire the essential basic data to the establishment of control measure for the hazardous

health effect that could be caused by harmful metals, the author measured the concentrations of

trace metals in whole blood of women of 20~39 years old living in urban and rural area using

atomic absorption spectrophotometer.

The summarized results were as follows;

1.

The mean concentration of zinc in whole blood Waé 10. 69£8. 07ug/ml in rural area. The

“frequency distribution by zinc concentration level was nearly L-type and the cumulative fre-

quency distribution was showed bimodal type in both area.

The mean iron concentration in whole blood was 323. 09+87. 15ug/ml and 322. 07+104. 74xg/
ml in urban and rural area, respectively. The frequency distribution was similar to normal
distribution type in both area, but the cumulative distribution was unimodal type in urban
area and bimodal type in rural area.

The mean magnesium concentration was 41. 08%19. 58ug/ml and 40.28+16.82ug/ml in the
area, respectively. The frequency distribution type had skewness to the right and the cumu-
lative frequency distribution was unimodal type in both area.

The mean copper concentration was 1.417+0. 761ug/ml and 1. 375+0. 743ug/ml in the area,
respectively. The frequency distribution type had skewness to the right and the cumulative
frequency distribution was bimodal type in both area. )

The mean manganese concentration was 0.079+0. 039ug/ml and 0.07+0.058¢g/ml in the
area, respectively. The frequency distribution type had skewness to the right in both area
but slight irregular in rural area and the cumulative distribution was unimodal and bimodal
type in urban and rural area, respectively.

The mean cadmium concentration in whole blood was 0.031+0.026pg/m! in urban and
0.028+0. 023g/ml in rural area. The frequency distribution type had skewness to the right
and cumulative frequency distribution was bimodal type in both area.
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Table 1. General characteristics of subjects

RD.* .
Urban Rural Total
Age group

Aoz sl §FuRTEE ¥

20~29 40 30 70
30~39 40 30 70
Total 80 60 140

R.D.*. Residential district

% 3049 14e A4 80d B 609 F 1409 € 2A
Widez Pon, o5y d3%, A9 +Xt ®
1% 2.

ZA 4Ate] g A& heparin(lug/mbeo] =EH 73
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o ol& A8=2 &9t
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AHA" Y% 5mlE A4 ste] —20°Cej o] Y F2
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FD-UCT-3%)& % 2447 B¢ A2AA 4 &
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Decomposition and concentration on hot plate
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Concentration to few ml
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Concentration to few ml

Make-up to 3ml
By distilled water 100ml

Flame or flameless
atomic absorption spectrophotometry

Fig. 1. Schematic diagram for analysis of metals in
whole blood



Table 2-1. Analytical conditions of flame atomic
absorption spectrophotometry

Metal
\ Zn Mg Fe
Condition

Wave Length(am) 213.9 285.2 248.3
Lamp Current(mA) 3 3 3
Spectral Bandpass(nm) 1.0 1.0 0.3
Air Pressure(psig) 40 40 40
Air Flow Rate(SCFH) 13 13 13
Acetylene Pressure(psig) 15 15 15
Acetylene Flow Rate(SCFH) 4 4 4

Table 2-2. Analytical conditions of flameless atomic
absorption spectrophotometry

Metal
\ Cu Cd Mn
Condition

Wave Length(nm) 324.7 228.8 279.5
Lamp Current(mA) 5 3 5
Spectral Bandpass(nm) 1.0 1.0 0.5
Nitrogen Gas Pressure(psig) 25 25 25
Nitrogen Flow Rate(SCFH) 5 5 5
Readout Mode PH PH PH
Sample Size(mel) 25 25 25
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Fig. 2. Frequency distribution of Zn concentration
in whole blood by residential district

Table 3. The values of trace elements in whole blood by residential disfrict (pg/mb)
R.D. Urban - Rural

Contents Min.  Max. Mean *S.D. Min. Max. Mean #3.D.
Zinc 1.22 29.46 - 10. 69 8.07 1.44 26. 20 9.53 6.60 .
Iron 212.80 479. 02 323.09 87.15 182.06 544. 20 322. 07 ©104.74 ’.
Magnesium 16.34 80. 98 41.08 19.58 20. 20 72.00 40.28  16.82
Copper 0. 426 2. 560 1. 417 0. 761 0. 320 3.786 1.375 0.743 |
Manganese 0.020 0. 170 0. 079 0. 039 0. 004 0. 2566 0.071 0. 058 .
Cadmium 0. 006 0. 142 0.031 0. 026 0. 002 0. 028 0. 023

0. 092

*S.D.: Standard deviation



Table 4. The mean and standard deviation of elements in whole blood by

residential district and age group (pg/ml)
Urban Rural
Elements 20~29 30~39 20~29 30~39
Zinc 10.79£ 8.20 10.59+ 8.00 8.44+ 5.57 ].IO. 61+ 7.54
Iron 325. 271-86. 50 320.91479. 09 337.87+83. 87 306. 27+69. 64
Magnesium 44. 6420. 54 37.52+17.12 42.33+17.94 38.234:15. 07
Copper 1. 4290. 732 1. 404=+0. 783 1. 45140. 799 1. 2994-0. 687
Manganese 0. 076-0. 044 0.082+0. 033 0. 065:0. 036 0. 078+0. 072
Cadmium 0. 0304-0. 021 0.031%0. 024 0. 027£0. 020 0. 030+0. 022
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concentration in whole blood.
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At JERA A HF o2l E d JF 3~
789 B AHNZ Yoeng U APFE 3
Al e FEF Fe2 FAHD o™ dg g4
£ o= fdo] FEH YA g AdAY o2 2
B3 A FFE A ol el AsA Eut
olvet G FstR, EEEA A dAERE B o

=

3t e #4g FTHsm Y

2 A0l AY EF 7Y FEE 2AAY 0.079%
0.03%¢g/ml, F&A 9 0.071+0.058ug/mlZ A active
analysist} spectrographic analysisZ %4 ¢4 ¥ Papa-
vasilion® (1. 164g/100m], 1961)%?, Horiuchi(3. 5xg/
ml, 1963)% Butt® (4. 0pg/ml, 1964)22¢] A A Hrl=
Egev AR & Wyoz Z2AF FHE(7. 0pg/
100ml, 1981)7’ uH5-(7. 84g/100ml, 1983)302) 4 4 5}
<= #+AE A v

o] g} 7ko] E}X]":Zl*ﬂ Aol g UEERAL dFolut
W& w7kERe) Hojsk Al olizt HAw
Wl what JHo) S2A veEhg Aols =¥ o 4
As AL FA37] A5t homeostasis®] 71 ol
EA Bk o] Z1AL 53] B5Lao] At e AEA
ZALet7] W o]V FEPE FRFEY #HEo] AR
9k gktl = Schroeder%-(1966)8V2) ¥ wol 7.2 o] fof

Jd ez AL
A9% ¥3 329 ¥EE 24 2 52A9 $A
=¥ FAAY 494 dglert 2006l wshed 309

o ASelA 4% w2 il 5 vEhd AL w5 (1983)%
o A3 dAsE AFl gt 2t E A F
AHez vayd F& %17))\11“& 72 AWl o 54
Eoutd] ZAse] g @] W ED BE 3 Sl A
Aol H Aol = Wt FrxE 4AE XNE fA3
T G THESS oS o v o] Mol B A
o Aol 4y Frtete A=A f4oleks] Bede
22494 A Arle $aHd 3] s

Aoz A7dAd

AFAGe] e dF B Fxd L2YL =4
AP AL o2&ow 942 Ly L veluol
Hoshiai(1977)%, 25 (1983)%9] A4 A= 3
ol ot FEAGY 4 ol & ol g FAEA Tt F2h
EFAe kaAe Yl FAd oJ/E I F A
22 olulx o]l B 2 AS AN AFE 60
A2A vad Aed w2 WAE 0.00~0.256
pg/mle2A F2Eo] QA vetyty] AEd Aoz 4
gl e

=Y ol FS FARFEEFLL EAAGL 134

i

O

224 W5 (1983)%9 A dAsgort, FEA
dL 284024 G2 FAL YR Ed o]: A
FAGe] BB FEYE EFEEZYHY Aol L o] f
o Zlel®m Re=m 1371511:}

=AE2A dA 2.
RS ﬂl»%f’l %EH u’#%ﬁ’% svE de 4 A Qo
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A7Z%NE 4
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0.164), gﬂ }?_%65,66)’ 41;&.;4_0“66,67), _T’_‘- ©)-68,69) 7] 3&.;{]
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B zAAY 8F o e =AA9 0.031
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195009, Yum% (0. 06xg/ml, 1978)2", Imbus3-(0. 075
pg/ml, 1963)™, Bowen(0.085ug/ml, 1063)299] 4=
B woro} ¥ £(0.031ug/ml, 1983), o] 5-(0.
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g Vel A Uel A AET vhe o] AHHA, 2
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1. 8% old 3=E =AY 10.69L8. 07pg/ml,
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FAe FA ZF LYol FANAL o159 FHEE
F4e 284& e
2. 8% A9 T 2AAS 323.09187. 15ug/ml,
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e 284 & et
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4. 8F 59 FEE EAAY 1.417%0.761pg/ml,
F&R 9 1.375+0. 743pg/mig o r 2 F2d 4%
1o

sy
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FA BE 9EZoz ALAY EEYoly
o FEAGL & BT FAoldw o8
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