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A Study on the Trace Metals in Potatoes and Root Vegetables

Soon Nam Choi, Nam Yong Chung

Department of Food and Nutrition, Sahmyook University

Abstract

This study was conducted to estimate the contents of 6 trace metals in potatoes and root vegetables purchased in
wholesale market in the Seoul region, specifically, Cu, As, Zn, Pb, Cd and Hg. The minimum and maximum results

obtained for each metal are summarized as follows for potatoes; Cu

1.547, Pb : ND~0.268, Cd :
0.004 ~0.045, Zn

N.D~0.005, Hg :
1 0.143~3.137, Pb :

0.001~0.027, and for root vegetables; Cu :
N.D-0.372, Cd :

: 0.094~0.344, As : ND~0.070, Zn : 0.247 ~
0.021 ~0.510, As :

N.D~0.009, Hg : 0.001~0.195. The daily intakes of

trace metals from potatoes and root vegetables were estimated on the basis of the daily intake of these foods by

Koreans, which were 0.073-~-22.253 and 0.567~156.219u from potatoes and root vegetables, respectively.

The

weekly intakes of trace metals were 0.009~2.596 and 0.066~ 18.224,¢ for potatoes and root vegetables,
respectively. The weekly intakes of trace metals for potatoes and root vegetables were very much lower than the
PTWI(provisional tolerable weekly intake), enough to be within a safe range.
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1524& EREE £33 F A8 AHEAT
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1. M7 & 72Re £345 &8

1) F2HCu) FF

FeE AAA ZAM Az ZgA REahH,
A&  ZmolA  tyrosinase, cytochrome oxidase,
superoxide dismutase £ ZEA ol ek 4
HA TE, AEY, FEZ F& Qefitn B
HQ 0. B zalol A AL FAAEY 3
# Cu FFL ZA 0.240ppm, v} 0.137ppm, -F
4 0.230ppm, =24 0.094ppm, ¥ 0.072ppm, L EM
= 0.054ppm, @+ 0.061ppm, U3 0.041ppm, HH
0.150ppm, 437 0.097ppm, "Mz 0.139ppm, A4 43
Z 0.326ppm, 14t 62 0294ppm o2 H 1= A4t
4337 0326ppm, AL & 004lppme 2 UEhF
thTable 1). 24 A|8Y Cu &ZF BIXE= 0021~
0.510ppm 2. 2 0.489ppme] Ho]7} o FHi2] Cu
g B¥die 0038ppmo 2 7 FA), A4 442
o Cudr® Byt 0.325ppmo.E sF WA et
sk

4 579 A7 AL Cu o] 0.93ppm,
XFak 1.3ppm, T2 0.06lppm, ®t& 1.08ppm, F
0.21ppm, %3 03lppme 2 B A} Zi R i

N oo

Table 1. Copper contents in potatoes and root
vegetables (ppm)

Samples Average Range”’

Potato 0.240 0.120 - 0.344
Sweet Potato 0.137 0.094 - 0.174
Burdock 0.230 0.184 - 0.312
Balloon flower 0.094 0.052 - 0.145
Radish 0.072 0.021 - 0.134
Altari Radish 0.054 0.032 - 0.085
Carrot 0.061 0.021 - 0.141
Onion 0.041 0.022 - 0.060
Duduck 0.150 0.071 - 0.240
Ginger 0.097 0.065 - 0.158
Garlic 0.139 0.088 - 0.250
Ginseng(4 years) 0.326 0.185 - 0.510
Ginseng(6 years) 0.294 0.264 - 0.331

" minimum ~maximum value
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e BEXS Yt £33 579 aTdA
= AF9 Cu o) 0.02~291ppm(HF 0.84ppm)
o2 B Q79 A, nTvY Cu BEEF
0.19ppmEtt © EA Yeten, 539 Cu =Y
82 237 A9 Cu &% 096ppm¥ HlmLA] 2
AT Cu EXA7F o &% Aoz ZAHATH
FP2 o3RS Cu FZo] Tekx] 0.03%ppm, o
o2 003%ppmole} st £ @ AP wrh o
g2 EXE JeEATh 4,9} 4 592 19963 4
E 59 vFFE B ATNA Cu FFol A
0.89ppm, 37w} 0.82ppm, wls  1.32ppm,
0.22ppm, 23} 031ppmelgt st & FAL AFur}
2 EXE 24Tk

2) "] 2:(As) T

Hlde AT EQstes A E, §EXFC O
A EAH e, FrHa sgES AAA,
AzA 2R 01%3 g4 dal Z2x=Ho 9
7] @il hFE AES vt FirEH AL
m? od"x) 4 AEL HAsgIRE 19 <%
05me s M3 ﬁﬁi geiq g a8y §
v 27 g 8 o FE HFse A9y F
Rlo] B 0.05me/ke bw/day BEZ HFHSL 2
v ¢ dEE Aol ‘vTaE]X] AFom, 3mefkg
bw/daye] FF2Z rad] T DY|E5H HA4P2
3 E4540 YEA gt BRaEo] luy.
B ZAETS B AR Hd As FEE FA
0.017ppm, ZT-v} 0.012ppm, ¥ 0.023ppm, T=A
0.013ppm, & 0.015ppm, <ErZ]F 0.016ppm, T2
0.018ppm, <3 0012ppm, ©¥ 0018ppm, A7
0.016ppm, vl= 0.023ppm, ¢4 4332 0.025ppm, <)
A 6 d 0.027ppmol R e HA = AAvket Fst
2 0012ppm, & A 6dFZ 22 0.027ppmo] 2L
th As ¥F9] HANHQ EEE ND~0.070ppmez
FEXUUE b & AL A7 Le= 0.002ppm, 7+
He AL ZAE 0.070ppmo] Y tHTable 2). 2219
As Eg BE 9 579 0078ppm, @ 579 A
o As &3 0.08ppmEtTt 942 X & HIow,
Furr et. a2 @29 As Sheko) 0.01 ~0.2ppmo) &}
gt B 2A}] 0018ppm BTl Tk & BRI E
BAth T3 B As FFe 2Y B APME=
0015 ppme2 AHAAH FolA As7t HEHA
ksitie xM9) A walA x4 2AE
oh. ey A ELuel gl YEes AEFFH A
e IA, ZuAFE 1LSppm o8l B A Eo

|
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03ppm ©]3t2 AAsHiL ol o] W2 B}S
B 219 As 89 ¥ N.D~0.070ppm S
Ad FHF FE2E FFY F AU

}mérlr

3) ol (Zn) &F

AAW FaF HE U oA AA ] A
B ggol Zgahe oF 80 MY &} o F&E
o= 31 oy, AZED, A4A ol T
st ZRA A" A3}, ) - {4 A 5 FF
< 71AA H9” Bgadozs dFHAA B
A2 Agd o8 TE, BE, 44 52 sy
I B4 g S50 v FF "otk

2 2AeIAe 2 AR BE Zn FEES AR
0.943ppm, 7+ul 0.273ppm, %% 0.632ppm, Z=&}+A|
0.437ppm, ¥ 0.290ppm, LEEF 0.424ppm, T2
0.324ppm, <3 0220ppm, ©Y 0.514ppm, M7
0.783ppm, =}: 1.236ppm, 14 4@ 2 0.664ppm, <1
4 6d2 0.534ppmelglen, HAe EHst 0220
ppm, #Hile mhEe] 1.236ppme] Ytk FAME A
D FZFY Zn TF EXtE 0143~-3.137ppm e 2
Byt 74 §2& AL ATutE 0.046ppm, 7HE
He AL ulsd 2.475ppmo] Y thTable 3). £ B
¥ Zn FFE 0290ppmlE dH 33-~294
ppm® 03 MTA 2 FHE S dgtom, 29
BaoMe @k, B9 Zn FFo] 7 02718
ppm, 0.1232ppm o 2 H ZFAIX|A Ttk L& Ag
< B2y 9 5¥e #A 2.75ppm, TFEHL 133
ppm, I3 1.80ppm, FlE 2.63ppm, ¥ 1.5ppmo =2
Bustel E AFAT vislq 2 EXE B
o, 3 579 ATNNE MF Zn FFo| o

Table 2. Arsenic contents in potatoes and root vegetables

(ppm)

Samples Average Range"’
Potato 0.017 N.D” - 0.070
Sweet Potato 0.012 0.005 - 0.017
Burdock 0.023 0.007 - 0.044
Balloon flower 0.013 0.004 - 0.027
Radish 0.015 0.011 - 0.018
Altari Radish 0.016 0.009 - 0.025
Carrot 0.018 0.007 - 0.030
Onion 0.012 0.008 - 0.015
Duduck 0.018 0.009 - 0.036
Ginger 0.016 0.015 - 0.017
Garlic 0.023 0.009 - 0.032
Ginseng(4 years) 0.025 0.013 - 0.045
Ginseng(6 years) 0.027 0.019 - 0.036
Y minimum ~ maximum value
2 N.D : not detected

sz Bets)A 4198 22 (2003)
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Table 3. Zinc contents in potatoes and root vegetables

(ppm)
Samples Average Range"
Potato 0.943 0.255 - 1.547
Sweet Potato 0.273 0.247 - 0.293
Burdock 0.632 0.413 - 0.845
Balloon flower 0.437 0.379 - 0.509
Radish 0.290 0.175 - 0.454
Altari Radish 0.424 0.341 - 0.505
Carrot 0.324 0.143 - 0431
Onion 0.220 0.169 - 0.347
Duduck 0.514 0.342 - 0.762
Ginger 0.783 0.495 - 1.047
Garlic 1.236 0.662 - 3.137
Ginseng(4 years) 0.664 0.413 - 0.804
Ginseng(6 years) 0.534 0.395 - 0.733

Y minimum ~ maximum valie

22ppmol &t &tod B FAlo|AS A} 0.943ppm, I
Fu} 0273ppme]| ¥]3te| L AN E ®gch

4) Z(Pb) =k

AA Fa S miFFL F Pb2 AdAAA de
2xH0l dom¥, A <k 16ppm, EFolE
< 10ppmo]l ETFF o] Utz Y. 4FE 9
BEW9 = Schroeder 5779 Ba9} o] oJF 02
~2.5ppm, S5 0~037ppm, =5 0~ 1.3%pm, 2=
¥ 0~13ppme 2 TgatA EXHo gtk B A}
A Z+ AR HeE Pb FFL A 0.00lppm, 1L
Tut 0.112ppm, -4 0.)08ppm, =+A] 0.081ppm, F
0.076ppm, LE2]F 0.055ppm, T 0.083ppm, U3}t
0.090ppm, ©Y 0.101ppm, A7 0.107ppm, v}
0.045ppm, <14 432 0.073ppm, L4 6132 0.031
ppmolQow HA= Zkxl 0.00lppm, H il LFu}
0.112ppmo 2 Uehdth oy, 4729 pb dF2 7t
7+ 0.100, 0.107ppm o2 ML 1-1 A velgon &
22 Pb EZ 7} ND ~0372ppme2 73 WA
ElytcH(Table 4).

7 599 RIX Pb BEMXE T 0.006ppm,
g 00l6ppme g B ZAMARRT oj$ 9A Z
AMF QI dEdAME Y929 Pb FEo]l 001~
027ppm™* %o 7 HIE0] B A AR =
2xg 23t 2 572 AR g7 P Ja-ol
0.08ppmo) gt sted H ZAlAME TR 2 3i-nly
gtgko) z+z} 0.001ppm, 0.112ppmo. 2 ZHA}= uj
g2 B¥E Byu aFeles A w2 #}e
Bgon ECY 299 Az #2791 0.25ppmol
HEAEs e ¢ EXE HIo EFF WHOOA

2

G2 xE #8384 A19E A235(2003)

sES 4%

Table 4. Lead contents in potatoes and root vegetables

(ppm)

Samples Average Range"

Potato 0.001 N.D*- 0.004
Sweet Potato 0.112 0.003 - 0.268
Burdock 0.008 N.D - 0.040
Balloon flower 0.081 N.D - 0.372
Radish 0.076 0.035 - 0.107
Altari Radish 0.055 0.047 - 0.061
Carrot 0.083 0.031 - 0.154
Onion 0.090 0.034 - 0.187
Duduck 0.101 0.055 - 0.187
Ginger 0.107 0.070 - 0.171
Garlic 0.045 0.016 - 0.080
Ginseng(4 years) 0.073 0.033 - 0.099
Ginseng(6 years) 0.031 0.008 - 0.061

1 ) p
' minimum ~ maximum value

7 ND : not detected

Eo] A guide line level 0.5ppmE.
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5) 7= E(Cd)

F2 404 oY AFdA 8F, FH, FUF
2 52 Vs Aoz dEA Y CdS ofd,
T2, g9 AdA e #@5V 5ZE Ay
Al AHgEE HEdA 29HE Aoz A

ot
B

=

o F2 HAFOZRY olFHA I dutH

F QLS 10-50u/ke 22 BAH ) k. B

AVE# 74 AlE9] #E Cd &2 A 0.002ppm,
I9~u} 0.001ppm, <% 0.005ppm, =&}A] 0.003ppm,
2 ND, ¢€lg]F ND, g2 0.002ppm, %1 0.001
ppm, TIE 0.005ppm, A7 0.003ppm, s 0.002ppm,
A4 4d2 0.001ppm, A4 632 0.003ppm o2
Ae §, SRR AEHA god, Hias ¢
A tgol 0.005ppmeg tF-E9 A|REAA A
HZF ZE2HJY. Cd FF v‘f—j‘_t— N.D ~0.009ppm.©.

X7 viaA FA vebsti(Table 5).

QRN zAHE AFVNN AFY Cd gL
0.032ppm, 2 0.03~0.10ppm™ o)} s}a] ol&
A MTERS W B AFAFAA w9 Fe B

ZFe deigdch 3 572 AR, a¥e 3¢

o] ZZF 0018, 0.017ppmo 2 B A9 7+
24, 27uke] ¢d % z+Z 0.002, 0.001ppmel H] 3]
2 BEE Bt 2AE Z 239 H=EESF
L WHOO) A A ¢+3H guide line level 0.1ppmell ®B)&}
o AN g2 BB YA o} A #
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Table 5. Cadmium contents in potatoes and root vegetables

Table 6. Mercuric contents in potatoes and root vegetables

(ppm) (ppm)
Samples Average Range” Samples Average Range’
Potato 0.002 N.D“ - 0.005 Potato 0.002 0.001 - 0.004
Sweet Potato 0.001 ND - 0.004 Sweet Potato 0.009 0.005 - 0.027
Burdock 0.005 0.002 - 0.009 Burdock 0.003 0.002 - 0.003
Balloon flower 0.003 0.002 - 0.004 Balloon flower 0.006 0.005 - 0.006
Radish N.D N.D Radish 0.002 0.002 - 0.003
Altari Radish N.D N.D Altari Radish 0.065 0.011 - 0.195
Carrot 0.002 ND - 0.005 Carrot 0.010 0.005 - 0.023
Onion 0.001 ND - 0.001 Onion 0.013 0.012 - 0.013
Duduck 0.005 0.003 - 0.008 Duduck 0.002 0.001 - 0.004
Ginger 0.003 0.002 - 0.003 Ginger 0.001 0.001 - 0.002
Garlic 0.002 0.001 - 0.003 Garlic 0.040 0.011 - 0.100
Ginseng(4 years) 0.001 N.D - 0.002 Ginseng(4 years) 0.003 0.003 - 0.004
Ginseng(6 years) 0.003 0.002 - 0.003 Ginseng(6 years) 0.003 0.002 - 0.004
" minimum ~ maximum value " minimum ~ maximum value
? N.D : not detected
Aot Ge AAFGT FEOZ s oz ge % % etk 4 578 gA, a

6) &&(Hg) ¥

Fee M3 o ARY S3E, Ad4E =5
ol AMgHARE &z AdAA FRHeA &
THO glow ojHF FA gt miFojA
Az, B2 5 BAE FRA 2. 59 5
T4 o2 A wEdE AEol Bl 9 &
g oHEF2os HEATIE §H, o §7] 2
o AZe AFAL AFL & 5 AP 2 24
Ay WyF Hg &2 ZA 0.002ppm, ILFe} 0.009
ppm, $<4 0.003ppm, =2HA| 0.006ppm, F 0.002ppm,
el £ 0.065ppm, F= 0.010ppm, ¥3 0.013ppm,
5 0.002ppm, 87 0.001ppm, vl 0.040ppm, Q4
432 0.003ppm, 14 63 0.003ppmel o™ 3 A
£ A7 0.001ppm, Hie LElE] FllA 0.065ppm
2 Jelgth Hg &% E¥E= 0.001~0.195ppm e £
0.194ppm BEIXUE BgHow, AZol 0.00lppmeE
74 FA <Erel 7 0.184ppme g 7R W2 B
EUE BYth

WHO #50] 9atd HEANA 7 Iz SA
e e FFHL 20w/keolstol | Ao, I,
SgoM ity ALF, FAF 288 A|EE EAF
A7 AU 0.05ppm, YW oE 90% BIAY=
0007ppm™ ez e} B zAMA F2HY Hg
reko] 0.001~0.1952 ZA}EM g 42 X
= Uit 2 Q2N 2AE BEAR NN
2ol 0.0003ppm*™ o2 B ZAlNA S B2 0010
ppmETH UA Ugown, AR T Hg T 00I-
0.02ppm™ 2} HRA] B RAPIA L 0.002-0.003ppm

2
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v} 747 3§ g ¥Fo] 0.004ppmol} ot B =
Ate} WAL 6}%1:% o #FAE 0.002ppme® © WA,
ITEE 0.009ppm o E © $A ZAMEALH, Y
9l 0.02ppm™"d Hl&| 2 ZA}
2at 3 592 ZAFHY
By Hg &2 00l6ppmel A2 7 37 Hg
3Z A 23 g 0.010ippm, ©9  0.0022ppm,
=84 0.006ppm, T 0.0023ppm, ©}& 0.04ppm, A7
0.0010ppm, $-% 0.0029ppm, 2ERE] % 0.065ppmo] 2
ste] B 2Ag A A2 Jehfgieon 4t
d29 BHF Hg o] 0032ppm, U4 6@
B 00030 ppmole} &t & g9 A4t 4d
£ 0.003ppm, 632 0.003ppm¥F FAVS BEFE ek
Wtk 19993 AE okE otAAHAA HEF A
F RAaF Hg FFo] 00002ppmoiTe B3
s} 20008 % SEAHARTAY A2A] ALl A
AupEE AT foger B2A A ZF 244
#29] Hg o] A&TA -’Fz] 1 0.007ppmell = A]
23t F3 mFeolgnd v wEl s d
AT-¢9 Hg e E4Xe tid A4 vebgch
AT F FHES AA AFe FAA F 7t
HAG & 2Fo dg 7150 04ppm,
71584 05ppmETh E4 & Aoz EAMHY
oA QA fafskx G2 AATFHFF F
2 2% Uurh

rlo r{m
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F Bax'e dd 4% HHY A8E EYE 9
gyt FWY FFE5 AFEFS 4 FFEA FE
F24+43 38 £ Z(PTWI : Provisional Tolerable Weekly
Intake)' "%} wl@te] +EHE BrlskTh MAF 2
FERE BV 4 FE5E 99 4A% 2 30
AAE Z3E Table 7040 Gerl Aok ARl I
7 SE5Y F AATE BE Cu 0807w, As
0.064ug, Zn 2.59%ug, Pb 0.2434g, Cd 0.009.g, Hg
0.026ug 0.2 ZAME AT =G F2HF g 7 F
FF AFEFEE Tu 4.700ug, As 0.628ug, Zn
18.224pg, Pb 2.249ug, (Cd 0.066ug, Hg 0430w o2
FAFLAAASGZPTWHH vwstF g o #$
9e FELE ol tE yte Hud & 9 ¢
& £2Pos woEs 4AA JAPe A @
Ao

240
[= R

V. 2 <

w2 U FRlo] Bo] dAse MR
£ THEE Urol 7IART A FF
3¢ 2Fd= deH Aok
L 2 MF 9 F3FY Cu &F BXs= 002
1~0510ppm 2.2 0.489ppme] =po]7b wrom oF
o] Cu 33 E¥U &= 0038ppmo & 743 FA,
AN 4329 CuPer BE7F 0325ppm o2 7HE
WA YEbgT As S HE HAE a7k
IsZ 0.012ppm, Z -‘,—:— A4 e @=L 2 0.027
AA AL BEE ND~

mo

o 4
o
i

J% NE,
L

9 3% 3

IJSL

i

0.070ppmo g EXU7l 71F FL AL 47e
2 0002ppm, 7}F W2 F& FAZE 0.070ppmo]
Atk Zn T RIE 0.143~3.137ppm oz 2
Eu7r Mg F2& AL a2 0.046ppm, 717
He AL vlsE 2.475ppmo] 1t

2.Pb 4T BM ZA AAE& @A 0.00Ippm,
1= AFE 0.112ppmoez el O F
A7ZS Pb §ZE 472 0100, 0.107ppmo =
Had FA Jeigen =24 Pb EXoir}
N.D~0372 ppm2 2 7} YA velgd. Cd
g A AA= F, detetFE AEHA @
gton, Hie $Y# vHol 0.005ppme R
WEEY AMEEAN A9 mF A2H YT
Cd 8% ¥ = ND~0009ppml 2 Z2XHE
7l vlmd FA JeElgd. Hg &% 2% E=
0.001~0.195ppm 2. 2 0.194ppm Z XS B 4A
o, Aol 0.00lppmo 2 71 A LE
27 0.184ppmoe 2 JF Y& EXdgE
B g

3. F9% 43F T2 EAH Bt AMFel
o Zt FE£9 FH 43T Bg Cu 0807
vg, As 0064ug, Zn 2.59%6ug, Pb 0243.g, Cd
0.009ug, Hg 0.026ue, L2 F o5t 4 349
Z7F BAFE Cu 4700ue, As 0.628ug, Zn
18.224ug, Pb 2.249ug, Cd 0.066ug, Hg 0.430ug2
2 FAFAFTAHANEZFEPTWDF v 23 d & o
e @ ez dHA f8d2 A9 ¢

o2 ZAH A

Table 7. Comparison of trace metal weekly intake and provisional tolerable weekly intake of potatoes and root vegetables

Metals Food Average(ppm) Daily intake" Weekly intake” pTWIY
Potatoes 0.189 6.917 0.807 .
350 ~ 35
G4 Root vegetables 0.142 40.257 4700 303500
As Potatoes 0.015 0.549 0.064 15.0
Root vegetables 0.019 5.387 0.628
Potatoes 0.608 22.253 2.596 .
1500 ~70
Zn Root vegetables 0.551 156.219 18.224 007000
Pb Potatoes 0.057 2.086 0.243 50.0
Root vegetables 0.068 19.278 2.249
cd Potatoes 0.002 0.073 0.009 70
Root vegetables 0.002 0.567 0.066 '
H Potatoes 0.006 0.220 0.026 50"
€ Root vegetables 0.013 3.686 0.430 :

" A 1D FE A Huelday/2)
2 28% Z7040 3 Fuefke,b.w.week) :
Y 528 WBFVHAEE B (w/keb.w.week)
*Cu, Zn were expressed ADIx7

"As total mercury

% A%el gas

FozaetaiAl A19d A2£(2003)

B I Fepm) x 2t A FY 19 5 B(e/day/2)
AN 19 234 4AFEX7N+60RAFFAZ)
: FAO/WHOoll A 43

- 228 -



10.

13.

14.

15.

16.

17.

18.

19.

20.

. Rom, WN :

. Horada, M

A+d - 3 S 103

v, 128

. Gilman, AG, Goodman, LS, Rall, TW and Murad, F :

Goodman and Gilman, The Pharmacological Basis of
Therapeutics. 7th ed. Macmillan, 1611-1617, 1985.

. Calabrese, EJ, Canada, AT and Sacco, C : Trace Element

and Public Health. Ann. Rev. Public Health, 6:131-146,
1985.

. Katzung, BG : Basic and Clinical Pharmacology. 4th ed,

Appleton & Lange, 748-749, 1989.
Enviromental and Occupational Meadicine.
Little and Brown, London, 759-765, 1992.

. Last, JM : Public Health and Preventive. Medicine 11th

ed, 58-60, 1984

. Klaassen, CD, Amdur, MO and Doull, J : Casarett and

Doull’s Toxicology. The Basic Science of Poisons, 3rd
ed, Macmillan, 605-609, 1986.

- ARG /718 AR vEs gt 214718 T

R AT 4EAS
3. 48-90, 1994,

G EGH 28R,

ARG EFoddde AN BFRAEAL 9

3 EgEd
68-98, 1993.

HEAE SIEGHEHA. EE

. Bert, VR and Ulmer, DD : Biochmical effects mercury.

cadmium and lead, Am. Rev. Biochem., 41
1972.
Donaldson, ML and Gubler, CL : Biochemical effects of

1 91-128,

mercury poisoning in rats. Am. J. Cli Nutr, 31
859-864, 1978.

. Klaassen, CD Heavy metals and heavy metal
antagonists. London, macimlian publishing Co. Inc.,

1615-1637, 1980.

Methyl mercury poisoning due to
enviromental contamination (Minamata Disease). In
Toxicity of heavy metals in the enviromental. ocheme,
FW. (ed). Marcel Dekker, Inc. New York, part 1, 261,
1978.

Bakir, F : Damlujis, S.F., Amin-Raki L., Murtadha M. :
Methylmercury poisoning in Iraq. Science, 181 : 230-241,
1973.

'98 National Nutrition Survey. Ministry of Health and
Welfare, 2000.

Choi, J : A Study of Heavy Metal Contamination on
Shoreline Plants. Graduate School of Education, Kyung
Hee University. 58-59, 1996.

FAO : Summary of evaluation performed by the joint
FAO/WHO Expert Communittee on Food Additives
(JFCFA). ILSL Geneva. 1994.

National Food Authority. The 1992 Australian Market
Basket Survey. A total diet survey of pesticides and
contaminants. 78-88, 1992.

ILSI. 1990. Present knowledge in nutrition 6th. edition.
Conor R : Metal contamination of food. 2nd edition.
Elsevier science publishers LTD. (London), 119, 1991.
The Nutrition Foundation, Inc, Present knowledge in
nutrition Sth edition. 1984.

21.

22.

23.

24.

25.
26.

27.

28.

20.

30.

31

32.

33.

34,

35.

36.

37.

38.

39.

40.

- 229 -

Won, KP, Kim, CM, Sho, YS, Seo, SC, Chung, SY,
You, SY, Song, KH, Kim, JS, Kim, HD and Kim, KS :
The study on the trace metal contents in food. -on the
trace metals contents of cereals, pusses, potatoes,
vegetables and fruits in Korea- The Report of National
Institute of Health 32(2) : 456-469, 1995.

Kim, MH, Chang, MI, Chung, SY, Sho, YS and Hong,
MK Trace Metal Contents in Cereals, Pulses and
Potatoes and Their Safety Evaluations. J Korean Soc.
food Sci. Nutr. 29(3) : 364-368, 2000.

Kwon, HT : A Study on Heavy Metal Contents of
Natrural Vegetables. Graduate School of Public Health,
Seoul National University. 1998.

Won, KP, Kim, NK, Sho, YS, Chung, SY, Yun, HK,
Kim, HD and Chang, MI : A Monitoring Study on the
Trace Metal Contents in Foods-The trace metal contents
of agricultural products(cereals, legumes, rtoOt crops,
vegetables and fruits) grown in Korea. The Annual
Report of KFDA. 1 : 58-70, 1996.

ANY : AFLY. 49D S5, 1994

Kim, KS, Lee, JO, Seo, YS, Chung, SY, You, SY,
Song, KH, Son, YW, Lee, HB and Kwon, WC : Study
on the trace metals contents in food. the Rport of
National Institute of Health 30(2) : 366-377, 1993.

Furr AK, Kelly WC, Bache CA, Gutenmann WH and
Lisk DJ : Multielement uptake by Vegetables and Millet
Grown in Pois on Fly Ash Amendad Soil. J of
Agricultural food Chemistry, 24 : 885, 1976.

Cho, TW : A Study on the Heavy Metal Content in
Vegetables in InChon Area. Kor. J. Env. Health. Soc
12(1) : 55-61, 1986.

Environmental protection agency : Quality criteria fod
water. U.S., Washionton DC., 1978.

Mz i, WwewE, BhE—, BEER &ndo
SEBEBRIZ >WvT. £EEE 14, 196, 1973.

M 24, WHE, HYPE—, WBRER ERF0 &
SBEFREIZ >V, BEEE 15, 313, 1974

Wep 2 4, WTE, Bdii—, BEER 8&T0 &
SEBEBREIZ W, £t 18, 75, 1977.
WHO, Lead(Environmental Health Criteria 3),
44-54.

oldel : AFY 4HAY AF olgAATGn EEFE,
1993.

Schroder HA, Balassa JJ. Abnormal trace metals in man.
lead, J. chron Dis. 408-425, 1961.

FRAZ I, DM, BEPO FEhd 240 T
£ BIEIZ 0T, B E B3, 34 221, 1981
Ministry of Health(Germany) : Richtwente fur Schadstoffe
in lebens mitteln. Bundesgesundheitsblatt, Nummer 5
182-183, 1997.

WHO Cadmium(Environmental
WHO, 131-195, 1992.

Joint FAO/WHO Eopert Committee on Food Additives.
Evaluation of certain food additives and contaminants,
Technical Report Series(WHO) 776 : 8-9, 1989.
WEE, FAFEEL, EPiE— ICP #EXaihEls &
3 BEFo 1TEBITREC >wT. -HEE FEHE
REEE 31(51) : 382-389, 1990.

WHO,

Health Criteria 134).

oz AT Y R A 197 A)23(2003)



104

41.

43.

45.

E. BERE 334) : 359364, 1991.
Dassani SD, McClellan BE and Gordon M : Submicrogram
Level Determination of Mercury in Seeds, grains, and Food

Gz Tt A A 198 A252003)

AR % 7RI 3

WARE, EFE&EL, FPhi— ICP kot &

5 gEmto T&BTERIC 2T B G U

2o ML&, BRHE O BEM &HEE 3201 : 4856, 46.
1991. 42. WHO, Methyl mercury (Environmental Health

Criteria 101), WHO, 36, 1990.

WHO, Mercury(Enviromnental Health Criteria 1), WHO, 47.
19, 1976.
CERR, FAEHD, LEEAM RAXE ELET, 48
KMEZ, HERF, AARE T HREER U B

P HUKBEREZD U REN 1 UKBREEER 49.

o
h=3

A

e

ki

Products by Cold-Vapor Atomic Absorption Spectrometry, J.
of Agricultural Food Chemistry. 23 : 671, 1975.

Choi, SN, Lee, SU and Ko, WB : A Study on the
Content of Mercury in Various Vegetables and Potatoes.
Korean J. of Forensic Sci. 2(4) : 246-250, 2001.
AEAGEARY - 4F} F35 4EZ
#a ¢kAFz) 9, 1999,

FFIUARGTY - AEA dEAA AvisHe AoF
9 FF% LEAH. 1 13-19, 2000.

UNEP/FAO/WHO Assessment of dietary intakes of
chemical contaminants. UNEP, Nairobi. 1992.

o
=

rlo

o §
o=

(20034 24 129 <7, 20039 49 119 A=)

- 230 -



