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Dietary intake and body burden of cadmium and lead among K orean college students

Chan-Seok Moon -« Jong Min Paik™

Department of Industrial Health, Catholic University of Pusan

Objectives Thisstudy amsto evduatethe dietary intake and
blood concentrations for examination of exposure levels and
exposure characterigtics of Cd and Pb via food among college
Sudentsaged 20 yearsliving in Busan area.

Methods: Food duplicate per a day and venous blood
samples were acoepted from hedlthy man and women college
Sudents. The samples were andyzed with graphite furnace
aomic absorption spectrophotometer.

Reaults Dietary intake of Cd and Pb in the participants were
175 pg Cdlday, 21.7 ;g Po/day. Blood concentrations were
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201 ug CdL, 4.32 ug PoldL, respectively. Conclusions:
Smoking and drinking habits might be high influentia factorsin
20 years college students. Dietary intake of Cd and Pb,
however, from food group of seaweed, or fish and shellfish in
20 years college students were lower than thet in any other age
group.
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FFEF (Ch)T (P} fralls s Q=X (A5 2 ket
2%, 2010) A1 2=S) Aol A 2§57 vheFatar, Cdel o
FAQQ AR 7= Y 9l e wE 2] 9] A%, 98, PVC
HYA, 7EEF f Foll Ee] AREE A1 91Tt (IARC, 1993).
Poo] 749, HAH 9 AR 2 E3] AREE oA $hoH, &
AR, G, A5z, 23y, g die 2] 5024
Cd, Pb 2.5 1 AME-E7F g 9lstchal & 4= Qlt} (IARC,
1980).

Cd, Po 2L QA5 & 7HA 1L glew, Cde] -+
ACGIHE] g Erel A A2 7 ang] (QUIA] 9] ) 4lo] &]
=N EA)o) ol BA R Bk 9l om Al
2 o] o 71th Pbe] A= A3 7 e e (&S 2 9lo] 1
T 2E:A A EA)ol Sk A EA A 543

30

=21a o
3} #eAd Ao 5 o 0 7)+= EA o]t} (IPCS, 1989, 1992,
19923, 199,.
HAGA &S Wk Qe gukel o] 7o) A7)-AF %

2 (longterm low-level exposure) 24153 &85 9 t)7] <]
SE&E soto] A =EH T} (Buchet et d., 1983; Miiller and
Anke, 1994; Alessoet d., 1983; Ikeda, 1992; Ikedaet d., 2000). ©]
FEEEL A S go R S ek iy
= Azl #al A7t = glon, M Esol SIS
A dS) wEF Y w22 U3t JRE A Agt
ot}

S o] FAJH ol A 2 o, 1970 ) FHHEE] A8
2 F-A 7HE AR HBo] tf 7] 8 Be g0 A3
OFA TR A Y 1A wiEdol|x 2 wiES JAlE &
2121 (Moon and Ikeda, 1996), 2009\ of] $H73 B A o] A 2]
A= o] ANERIC] 314 frall= mEel gk %712l e
S} A& Zglskar 9l om, el A Alalakar Q1 AL
AT TS & W, YA E FHOE 1 TR ATl
tf 3t 3174 4 w3} A3l 3 2AE R Sl Q)
g GAk Frol AFSta Qe AIEY] T54 wE &
gt AP ] o] Foj 21 Q)= Aol (o] AE T,
1998; H -2 =, 2006; $H7 4L, 2010), H = =] 7344 T 9)
TR A9 7tEF 9] mFo] H7e o) B, A Hal
g} Eo] AAlHeA Y SAES T W E = T
TRA IEE AHHS Aol & 2 (Mone d,
1998)0] tF= 12 Itk Cdo] A& wE A 2ol & o
2155 B AFT AA wE O] 80% o) AFX|EL )
o] SAES B AT RS He 7 gl
o, Poe] 9= 1970, ol o} 80t of] A 3]EkF-o] AR

o] TAA o] =7k A5 A QL A A 2 gl o o]

2N

T JFoEM A AR Y F o] FErt

3] Zhasl Al of] gt A= 719 gl Holth
Aol = BEZARE Foto] 200) Hdrfei sl
wEol w2 Al FekE w4 A H
= THOR AAAR} v wekaL, 59 9 &5
w2 A4 gl elEAE (e B ol R)E

1. @7 DAY S A

= A FARA kel Ay sk el 9le.

=0 #ds 7L AR Awel g4

Bl o8l ol 5 S o 2 a9l e

A= A TEEe ARA mE ol glom, Cd gl Pl

L:%%Ei/ﬂ Z_l]-% Tk 2= 0] = FlH}okS fﬁ;ﬂ g%g = 3}1]]
=

EREEE
e A
vl

ols o

2T »xC do7eE d

%= ol S t o2 Skl tidAtE A= AR
A3 E Foto] & A9 999 &= FAA7IeH,
AT Fo] w2 & Wit o] & FoiARHE Hael A4
311 9l 1Y 59k 221E (24-hour diet duplicate) ) g ™8
S 525} t} (Acheson et dl., 1980; Yamadaet ., 199).

ZAR= 2000 8€- 20101 390 AA AAEHA A,
7], AF U A7 A A EAE Foto] 7l Aoy
AL BS ARSI

2. NE2| 24 TA2 U T 24

AN

7} Zojapso] Al g 2447 524 & (24-hour food
duplicate)> 10%g 7}4] A &st S o] 7h53t HAFA &5 o]
43t 2 SAEY TH U A FHE SYST T 743
sHolth. AuWd A g dgdo] 5o Sl AT
(Vacuette, 3ml, CenMed Enterprises, Inc., NJ, USA)E- o]2-5}¢]
A& 33T (Ikedaet d., 1989; Moon et dl., 1995, 1996).
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o] HF Mg 717154 & AN EE ARSIt (Moon e d., 1995,
1996, 199).

3.Cd & Pb2 =4

FAesk 24 AR 2 BAAEE SAdAE-AA
FEH7) (AA240Z, Vaian, USA)S o] 43191t AH5A &
F7) o} A e ER A S o] S8l BRI S
AHEEIATE S EETAES 01% AAF (HNO)9} 25 %
QlAlo| & [(NH4)2HPOA]§‘ | EY A H 5| (matrix
modifie) = 4] of] AFE-skiTh o] A= AT
S AHgste] ARl on, A 7o) S Helli= 02 %
Triton X-100, 0.2 % Q1AHO] R F [(NHAHPO) & o] Hof
AF-3F9 a1, 0.1 % Triton X-100, 2.5 % ¢1AFo] oF R &
[(NHHPOJ = 0259 % ZAtv}14] 46532 [Mg(NO): -

6H0) = v E 2]~ W34 (matrix modifien) = AHE3FSI T A
2574 489 574 32 Cd7} 2283 nme] 1L Phi= 2833
nme |t (MAY O, 2001; Nesdleman et d., 1990; Nixon et d., 1985;
Nixon and Moyer, 1996).

4. & Mo, RE| =X 8]

Aol AFH = AR SHAIRIAY FEll 55T
AGA RS ARESlH, 87] 9l 22 27 30 %2 A4t
13 ALE 5 Adle] 2= (182MQam)EA 2 3t
A o RN 275 TS AR YA W1k
EE G sh m|F To5 Sl 7 583 919
HE A8 Y 998 w549l (Moon et al., 2003;
Wetanabeet ., 1983).

5. 32| A FEES

AR Frgkels AR AB Az, §7)
AZ, A1), BAE e, 24 Ak Sof Bt
P43 el A Qo] e #4124 eto] A3 AEe)
900, 913 e 24 59 GEQUASE Fif 238
AR A Az Bt B S ek, ) /]

T o)L dlo
SR iy ieE

. Z23% % 13

1. CHYALe Cd2t Po HF U BB s

U O35 AR A D AR 27

3=t A3 919] -0l A Unkel o] Cds} Polr & B ZE o2
ol I3t w3 7|55l gt wEE Vo] B o, Cd
O] eE 2 BN ool 54 ES E8ke] o] Fol A 1L L, Pb
N A=A AN A LT A =S B EolH FEA
Aol A EAZ 255 t)7] Sl o3t e o] ok
= %= HeERdT (Moonetd., 1995). 0] 1= 19951 of
=] glom, 71 GA O] ] AP 1987 F-E AFS-E] 7] Al
2k A 37} 1993 of] A A Fero] A7) 9}
e 3 9laL, e 2 Aol AHs At A5 d de] AlEA
odof H|3l] F= A Al LR o, 0] gk F Aol F-7HAQl @
olo 2 &t FAte] W A9 27} e 4 A A
U E2o] AXE d49 T2HP0 T A3 7|44
SHQAS 7 Y AR B 4= Qltk o] Al7]9} o]
A719] Aol t7152] dol Urele] 5 @] s E
FeNIE TR 89107 A8 rka ATk

2 A AE Bk flate], S| ARRIE e
I HIES THOT AT Cdo Po mEH Y S 1l
SFolth. 20001 9] ZeAboll A Ca F 72 7188 v 167 g
ldyE K215} 2 (Moon et d., 2003), 19941 Ao A=
21.2 yig/day (Moon et dl., 1995)1 0.1, 1986\ Aol Al+= 170
pglday (Watanebe et d., 1987)2] 718198 4] 2 LVreRH 0 &4
AH A= 167-21.2ug/day 91 €] A F7E ERRIE ST &
% Cde] Aol A 5 20004 FAFA = 274uglL, 19943 3
ALl A= 1.27uglL, 19861 Aol A= 145ug/l B4 Lukel
o % FEw 127274 pglL o) 7|5k A W97 e
TS gelseitt & Aol (Tadel) 5415 A1
o] 175 pgldayel ™, 5 F 57201 pgll ZA F4EA 9 <]
ol e ] 495 7]E AR bkl 30400 9] Fd
o] Ao E5E ] U Holu= 275 B
o]A|= Sttt Pl AFHFHI BF el BME, A
719] 38] &) At A AFpA|E VERIGITE 20001, 1994
ZAF 1986\ Al A Pl A3 - 184 pgfday, 205 g
Ioay, 331 pglday 4 184 - 331 pglday ] H191E HFERI AL,
&% Phe] = 373ugll, 443 pgll, 515 pglL £A] 37.3515
g/l 9] & =W 95 e Sl tH(Moon et al., 1995, 2003;
Wetanebe et d., 1987). Pbe] -4+ o2 5& &8 A2
Y5 Tt H2O0R S5 vH A o8 Ay A
= A FHE oIt 2 AT ATEA o] |
20t A2 Pl H T} 5 55 217 pglday, 432 g/l
(Table)=AM AFH 3} 5 55 5 347 AR TR =]
Aukl S AAF w9 HHE HoluA =
okoktt. oiuh, FESof sk RO EA t7]1F 2] Po
1980: o 9} 1990 | ©] - A3 -2 Abgolgte E kE
a2l gllom o] g]lo] glojxl#] 17do] B ate A9
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Table 1. Dietary intake and blood concentration of Cd and Pb among survey participants (N=35)

Food (ue/day)* Blood (ieglL)
cd 175(19) 201(272)
Po 217(L78) 432(1.86)
* geometric mean (geometric standard deviation)
Smoking

Rate (%)

Rate (%)

Total

Man

Environmental tobacco smoking

Man

W 19-29

i 30-39
o 40-49
W 50-59
o 60-69

|

Women

W 19-29
W 30-39
o 40-49

W 50-59
u 60-69

Women

Figure 1. Smoking and environmental tobacco smoking rate among age group
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Aol & u, 7F &AL T2 Ay Zo| njslo] 71 H&
FEAES Yehldt $99 A= &y o E
o] 839 Cdv} Pod AsAl7]= A4 A0l gelo|t), uje}
A B AT A F P w2 s ol s FAdAd
Q9lo] A #4351 & A 07 ofAE Tk

ST A= HF Cdo PoY] HEE A 71% Q910
2 AT 2007 FUAEA (RARAINSY, A
25 A7 E ulE o 2 stof H|w ek A}, 200 IS
o A= A7 SFEL % U 68%%=A theE AR5

p=ae)

of &l 7H =& 552 eIt E2ke] 4 -5-= 20t
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T5.8%ZA] £=9)4F 0 7= 20t 0] 4 Ao]L} 300 =2}
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Figure 3. Daily daitary intake of 5 influential food
groups for Cd and Pb among age group
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o] L5 YeR o, 7AF 9 Aol A= Cde] 0.017-
0.185 ¢1g/g, Po°] 0.010-0.2501g/g.0 = A =9 74 H A 257
O 2N AFT-E vlste] B wjolls wEACE AFelA
ORI F 5 WS YER Lo A el Qo] e
AR Aol vl =2 A FHFS Yo 2H 3572 Cd
4P s 1S T AT v S Yepitha Azttt
(AYH 5, 2008, A3 5, 2000). 12 Z.= Fgure 394 +=
SE AET A EA AET S Cdot Poell 71 3k S
UERl= o] 5 57HA] A9 RS AHFS s e
ZA 20t S AHAAEE o2 A5 v wske] B
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4, N A7t MF 32 (Provisional tolerable
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