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Analysis of Heavy Metals in Organic and non-Organic Vegetables
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Some of commercially available organic and non-organic vegetables in Wonju area were collected to eval-
uate the safety according to the heavy metal contents. The target metals included As, Cd, Co, Cr, Ni, Pb and
Se. The analysis result showed that the Pb contents in organic green onion and non-organic green onion were
0.225 and 0.104 mg/kg, respectively. These values are over the safety criteria of 0.11mg/kg. Although below
the criteria, organic lettuce and non-organic young radish turned out to contain 0.051 and 0.060 mg/kg of Pb,
respectively. Non-organic leak also showed 0.042 mg/kg of Cd which was not over the guideline but not low
concentration either. Co contents of the vegetables were relatively low (<0.1 mg/kg) except non-organic sesame
leaf; it had 0.232 mg/kg. The Cr contents of organic young radish and organic green onion were all over 0.1
mg/kg. However, the rest of the vegetables had less than 0.5 mg/kg. All the samples showed less than 0.1 mg/
kg of Ni contents. This result points out that the safety of organic vegetables may not be guaranteed in terms

of the toxicity from heavy metals.

Key words: Heavy metals, Organic vegetables, non-Organic vegetables

LN E

FEE Y A% 29, 95, FF, i Fow
AR, W, 7L, Nk 53 2 FEE SR o
3 B ege] AR ), 9, EFese] ¥
ANHIL ek L, o, =R Fo) FRERE 42
AN fhsh A4 SR ohiet FAYE Qo] o
o] AE we} FHULD EG o5 EF Fo of
$40] A3 Fa4o] op Egede] Ugle] B
9lom 2 o] 2 9l odF 4 ol ke FHBE
o918 TFsge] 49 EolA Atk FRERE f
P1Eol} FYARIE de) AR L v o
3 Bal7k 28 oj@x 7] ARER] FH 2L A1
B3] w9l AR sl AT Fejz B AR
% Bk FE5e AR 139 o1yl 1 4E

"To whom correspondence should be addressed.

~
ot
ol

il

2

o1 Eiﬂ "E*é%

o]
il
1
g o
Y
o
SO
- o
EJ
i..
e [
€5
momﬁﬂi\l
oy B
o sy m
3 ox

N Fooalt fr fo-

Tel: 82-(0)33-730-0425, Fax: 82-(0)33-730-0403, E-mail: kdkim@sangji.ac.kr



22 A)s

4 sl PR AMgEE FoF 3 ulEe] dsfol
sl 2 S o] o] AN, ATl

T FiE T HH V=S 5 SEEel Ui 1
F FEE ArIHo® RUHHsy ot S35 A7
EhE T xFE Al 918 CCFAC

(Codex Committee on Food Additives and Conta-
minants)o e FAHE 2 $E ATE G35 2245 )
& 7158 25k A4S S Aok SR
NS Edle] 7hHF o7 oS 7 Q)
FYME B AHRPL §715AES Tujdto s
A SHoRRE g Hislslde Aol St
B3 ot ol FeroREe] eiywe Ty
oz & Wollth FFE 240l gk T 2006
Qe 12958 Ao Fl=gst gl tis) Y-
FAHE] A7) AEIT BAHEe] eddoaE
st oM FEEeR oHH ok
g3t T Ao RA EYS] FE&
S A S e FEHeR
Aol fE25E olgsiel 24E 9
73 Atk 1 9l %«T}é;— =
H71E B3 o 3
= &

B e o

N,

_!\‘ n& lo o mx
é O R mf
o o i i, e mlm

ro ol od

N O~
-

o B A
3 EHe &
Lgk sk AP f71
°E"LE% At FAERE 14
3] phosphate AE<] $HAIn|=
AEe Fh=gEe] G it
= FUeHo R A7t wHgk Aot
AFoM e A5 F9AW F e F=ES] di+t
HEE E3) g1 A §7)s 9 gu AR
F& o B d4] S5 JE AR
AEE Frhliath $5% 4 52 H2(As), 7
+(Cd), ZEE(Co), Z&(Cr), YZNI), F(Pb) 2]
HE I 940 AEF(Se)2 2 ST

l-o

sromA], FAH R
TN BeERA O

r:l of\

It

R

2. 7171, AMef ¥ Tx2|

717]1%& inductively coupled plasma/mass spectro-
meter(Varian)s AFESFATE Ar 712E 99.99% <%
£ ARSI oA WelE AlAS] fla] IMT(In-
terference management technology)s A3}t Al
59| A= Microwave furnace digestion(Mars)=}
teﬂon 8715 AR&Ste] EHsISIT
255 E Mili-Qi systemS AME3l] Al Z8k0om
o AgH BE AJeke UE Wakorle] HFEF

A8 of
27"
¢ AT WA 4EEs) AR

el Este] sk,

E2] up-take valuedl] wel 5%
=4 ghgo] deiith, EYS] a4 o ¥le=
EG A F=5 o] /P Fa%

, X0 HIS3tE 93 4 AFES] AR 3

F Al AREEE QAHEHIE b"‘ui

10 30 oo 2o off of b
off’ 2
)
il
1o
o

e} A= Fh=Ro] 9l 59 st ¢ TeEE
QI vlge] ¥3E Fl=E B4R 95 EY
7R FEIT S7HRD.

U] 2171 <P 2006 12900\ TI=E

o sttt 5% 7S AL 21 £le] 73l
FTEE teir= 7lee]l AAE vt gith t8o]
ARE FEE 105, S5, o, 2, a9k 3
Zh, i, ARl 3, el iRt 71Es ARRe
2A =9 Agelx ] Fad el g #Evt A}
33] 313 Ao}, H CCFAC(Codex Committee
on Food Additives and Contaminants)| A= 4%
W F249 3871ES FAIF gelslel 718 A
Aok A4S olal o Aoz FAARY 94

3l 71F2S AA k= weko 2 w3 9k
= Oqﬁ—“’ﬂ/ﬂ AN AR F 7IEEdA 0] HAUE
-2 vle} PFEIFe] FAEE SR 71 Holth

JJ"’] 71E2 @ol 01 mgkg, 7F=H<] 005mg/kg
oly, i@l 712 ol 0.3 mgkg, 7I=F°
0.2 mg/kg °|tt.

AFEE Mg sl FEE5 FEE A4S
Fol] ot IHF71%), THEWHY | s=e 7t
0.2259} 0.104 mg/kg® = 7153e1 0.1
a )}E} 7125 2SR EUATE *J%(%ﬂ%)ﬂr
@bl e 2kt 00513 0.060 mg/kge] wHel 7
EE]J_ gJo] &R el Aalo] Hasitt g A1 A&
of tigk 7]Eo] o} AAEA 2 AR HAdF9]
pda=t=s 71%i1§: %Mi HA 71221 7F=5(0.050)=
CE F% T3 0.059 mg/
kgo & 71%‘1 0.05 mg/kg~ 233 €t HE 71E
S 2T FUAT FEERhe] TIEE vE &
3+ 0.042 mg/kgE 715 ll
87150 A IAE=

g8l sk 3

o} Co, Cr 28]



Ni E@ S4o] duldl FFE0RN Bo] Pasjth

A AFEE AEHUY. AFS &

Table 1. Metod detection limit

© =2 0.1 mgkg °lste] AEx
2luhel| A= 0.232 me/kge] A3l

RS e

I‘é ‘__i\_
A stem AEE AroME S35 vl
aug

a6 el Aol %

=1

-

So} 717 that B 3
o] 42 Sole 4

e AME 33

R
R

23

g ol 4EeE 0F
ot el ool A

A

M=

ug/kg As Cd Co Cr Ni Pb Se

Lab. blank 1 0.062 -0.009 0.092 0.916 19.145 2.936 0.264
Lab. blank 2 0.018 0.086 0.123 1.449 27.578 5.025 0.193
Lab. blank 3 0.020 0.054 0.042 0.867 13.860 3.371 0.178
Lab. blank 4 0.793 0.367 0.297 2.092 4.297 5.727 0.279
Lab. blank 5 0.040 0.020 0.079 0.965 2.788 2.298 0.138
Lab. blank 6 0.018 0.236 0.062 1.319 2.812 3.424 0.149
Lab. blank 7 -0.019 0.034 0.046 0.986 2.375 2.610 0.152
MDL 0.917 0.431 0.279 1.380 31.419 4.002 0.178
Blank(avg.) 0.133 0.113 0.106 1.228 10.408 3.627 0.193

Table 2. Heavy metal concentrations in the sample vegetables

mg/kg As Cd Co Cr Ni Pb Se

Green pepper(org.) ND ND 0.025 0.015 0.692 ND ND
Green pepper(gen.) ND 0.007 0.039 ND ND ND ND
Sesame leaf(org.) ND 0.005 0.022 0.023 ND ND 0.002
Sesame leaf(gen.) ND 0.023 0.232 0.017 0.714 ND 0.002
Cherry tomato(org.) ND 0.013 0.002 ND ND ND ND
Cherry tomato(gen.) ND ND 0.006 ND ND ND ND
Korean leek(org.) ND 0.007 0.018 ND ND ND ND
Korean leek(gen.) ND 0.042 0.008 ND ND ND ND
Lettuce(org.) ND 0.011 0.020 0.066 0.524 0.051 0.010
Lettuce(gen.) ND 0.012 0.022 0.015 ND ND ND
Green pumpkin(org.) ND ND 0.005 0.033 0.455 0.039 ND
Green pumpkin(gen.) ND ND 0.010 ND ND ND ND
Cabbage(org.) ND ND 0.005 ND ND ND ND
Cabbage(gen.) ND ND 0.072 ND ND ND ND
Young radish(org.) ND 0.008 0.040 0.116 ND ND 0.003
Young radish(gen.) ND 0.011 0.027 0.082 ND 0.060 ND
Red lettuce(org.) ND 0.010 0.014 ND ND ND ND
Red lettuce(gen.) ND 0.059 0.014 0.021 ND 0.035 0.004
Green onion(org.) ND 0.008 0.101 0.113 ND 0.255 ND
Green onion(gen.) ND ND 0.050 0.052 ND 0.104 ND
Paprika(org.) ND 0.007 0.006 0.021 ND 0.054 ND
Paprika(gen.) ND ND 0.007 ND ND ND ND
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Fig. 1. Cd concentration in the vegetables.

Fig. 3. Pb concentration in the vegetables.
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