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ABSTRACT

Analysis Of Heavy Metal Contents Of

Traditional Foods in Honam region

chang kyung ae
Advisor : Prof. Lee Myung - Yul. Ph.D
Department of Food and Drug.

Graduate School of Chosun University

This study was conducted to estimate contents of heavy metals in
traditional foods in Honam region and to provide a scientific basis for
heavy metal standardization of Korea Food Code. The contents of
mercury(Hg), lead(Pb), cadmium(Cd), arsenic(As) were determined in a
total of 202 samples of traditional foods in Honam region using a
mercury analyzer and inductively coupled plasma spectrophotometer(ICP).
The contents of heavy metals in traditional foods in Honam region were
as follows[min-max(mean);ug/mg; in case of average contents of Hg were
soy sauce(2,91), fermented red pepper paste(0.44), soy bean paste (2.46),

teas(7.51), bamboo related product(5.76) and salt fermented fish(7.46).



Average contents of Pb were soy sauce(7.42), fermented red pepper
paste(238.59), soy bean paste (124.06), teas(345.96), bamboo related
product(247.3), salt fermented {fish(119.9). Average contents of Cd were
soy sauce(0.01), fermented red pepper paste(4.87), soy bean paste (1.26),
teas(0.03), bamboo related product(10.07), salt fermented fish(26.97).
Average contents of As were soy sauce(0.0), fermented red pepper
paste(80.74), soy bean paste (79.82), teas(0.07), bamboo related
product(52.54), salt fermented fish(340.38).

It is thought that our results could be utilized the important reference to

established the standard of heavy metals in related foods.
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H2&. g ¥ <
H1& aEl=
1. AEME
2004 12 0A HEN 2H 2= s dY, 8=, HT0M A4 A
MZEZH AMSH &0 - S0 JUse &, OFE, &, U 24
AME R, AR 6 28 20242 2260 AI25IICH.
H2&E &89y
1. Al & Al
=25 40 MESE AILS 248 SZALC= Hg SEE A2 Et
MZA 24 BHALFEE (Nakari Chem. LTD. )13 2=4t3F 265 (Nakari Chem.LTD.)
E 1i1iw/w)E s Al 24 M52 =20ls (Nakari Chem. LTD.)S 600COll
A 2AI12F D12 Xelst & BtYWald AFZ0tF LD, Pb, Cd, As S 2 & Al
(JUNSEI Chem. Co., LTD.RilE==5=8E, 65%)= AISoI™RCH, S8+= M
52 = 0|22 MAHAIZI 18.2mQ 2 E0I242 AIE0IRALE.
HEEWe 2r 3232 Inductively Coupled Plasma Atomic  Emission
Spectrometer (|CP-AES) T Z=SRI0H(SCP Science, USA)E AIZ0ot¥ 1D, Hge
0.001% L-AlAHIQI & , Pb, Cd, As= 0.4% EAI2EMO 2 S|A6IH E=
ot ALk,
., Japan)

EHOZ A

2. 53J1JI
Mercury analyzer (Model SP-3D, Nippon Instrument Co
Inductively Coupled Plasma Atomic Emission Spectrometer (1CP)
(Mode! IRIS Intrepid Il XSP-DUO, Thermo Electron Co., USA)
Microwave digestion system (Model ETHOS TOUCH CONTROL, Milestone, Co., Italy)



2582 Mercury analyzerE AF26H0 J1Z |32 02 2HE (Combust ion

gold amalgamation method)2 & 240l M, O XA Table 11+ 2L,

Table 1. Operating condition of mercury analyzer

. . Heating Standard solution
Classification . Samples
condition (10ng/mi)
Sample amount 50, 100, 200u 100mg, 100u
Mode selector 1 2
1st step 1 min 10 min
2nd step 4 min 6 min

M+S+M+B+M or

Additive Unnecessary BAS+B4M"
Washing liquid Distilled deionized water
Measuring range 2~20ng

Combustion gas flow 0.5(# /min)

Carrier gas flow 0.5(¢ /min)

*M: Sodium carbonate anhydrous : Calcium hydroxide = 1:1(w/w), B; Aluminium

oxide; anhydrous, ;S: Solid sample: MSHMHBM, Liquid sample: B+S+B+M



Lt. &, Jt=&, Hla

Microwave digestion systemE 0|0t AXAlE <F 0.59, HXAl= 0. 12

HES| FotH Teflons0oll €0 EA 5mE EH, Table 22 T2HGH0IAM =0oH
gt Ot S s 20 SHEATN B2 & SFS+E Jiotd =5 20me
Z ol ANEsSMUoZ OIUCH. AlEEMUZ2 ICP-AESE 0ot 4 otU2H,
 XAHES Table 31+ &Ch.
Table 2. Operating condition of Microwave digestion system
STEP Time(minute) Power(Watt)

1 8 250

2 15 800

3 10 800

Table 3. Operating condition of Inductively Coupled

Plasma Atomic Emission

Spectrometer .

Classification Conditions
Pb : 220.353

Wavelength (nm) Cd : 226.502
As 1 189.042

Sample gas flow(L/min) 0.5

Plasma gas flow(L/min) 11.0

Auxilary gas flow(L/min) 0.9




38 Ag2 2 2 0l =E sSZJF Hg= 0.05mg/kg, Pb, Cd, As= 0.1mg/kg

tet = A% st 2AYE2=2 X2lot] Table 42

Table 4. Recoveries of heavy metals in traditional foods

Hg Pb Cd As

SOy sauce 98.7 91.6 96.0 92.7
fermented red

pepper paste 99.8 97.8 97.2 93.2

soy bean paste 98.4 96.5 96.3 91.2

teas 98.3 90.3 90.5 92.5

bamboo 97.4 99.9 95.3 92.3
related product

salt fermented 97.1 98.1 99.1 94.1

fish
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Table 5. Contents of heavy metals in traditional foods (unit:ug/kg)

Minimum  Maximum Mean Standard
Sample N Metals “ajue value value deviation
Hg 0,4 13.50 2.91 3.31
Pb 1.8 149.30 7.42 27.46
SOy sauce 30
Cd N.D. 0.09 0.01 0.05
As N.D" N.D N.D N.D
Hg 0.01 12.98 0.44 4.52
fermented Po  0.001 2,924.80 238.59 530.19
red pepper 42
saste cd  0.0f 61.00  4.87 10.68
As 0.05 638.10 80.74 155.14
Ho 0.1 14.63 2.46 3.31
soy bean 23 Pb 10.25 621.50 124.06 27.46
paste Cd N.D 7.40 1.26 0.05
As 12.10 636.50 79.82 N.D
Hg 0.13 31.50 7.51 3.70
Pb N.D 2,078.70 345.96 179.16
teas 34
Cd 0.01 0.05 0.03 80.80
As 0.04 0.117 0.07 546 .68
Hg 0.20 31.50 5.76 8.71
bamboo Pb N.D 821.40 247.30 641.90
related 31
oroduct cd  0.006 238.70  10.07 45.27
As N.D 638.10 52.54 130.92
Ho 1.90 15.50 7.46 4 .52
salted Po N.D 621.50  119.90 530.19
fermented 42
fish cd  ND 41170 26.97 10.67
As 2.50 1833.30  340.38 546 .68

n : No of sample, N.D'V ' Not detected(lower then 0.01ug/ke for Hg, 0.006ug/kg
for Pb, Cd and 0.04ug/kg for As)

_13_
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TEIEE
e T
Table 6. Contents of heavy metals in soy sauce (Unit : ug/kg)
No Hg Pb Cd As
1 2.5 2 0.016 N.D
2 4.5 2.5 0,015 N.D
3 6.4 1.8 0.014 N.D
4 N.D 3 N.D N.D
5 5.6 N.D N.D N.D
6 4.2 4 N.D N.D
7 N.D 149.3 N.D N.D
8 1.5 7 0.018 N.D
9 3.3 5.9 N.D N.D
10 1.8 N.D N.D N.D
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No Hg Pb Cd As

11 2.5 3 N.D N.D
12 2.9 5.3 N.D N.D
13 1.6 1.9 N.D N.D
14 1.4 12.8 N.D N.D
15 0.8 10.7 N.D N.D
16 1.5 2.3 N.D N.D
17 0.8 N.D N.D N.D
18 13.5 N.D N.D N.D
19 3.7 0.4 N.D N.D
20 1.4 2.5 N.D N.D
21 6.7 1.9 N.D N.D
22 3.5 2.3 0.01 N.D
23 3.9 N.D 0.009 N.D
24 1.9 2.7 0.03 N.D
25 2.5 7 0.018 N.D
26 0.4 2.6 0.01 N.D
27 1.2 7.6 0.01 N.D
28 3.6 5.6 0.02 N.D
29 0.7 4.2 0.09 N.D
30 3.8 5 N.D N.D

N.D" " Not detected(lower then 0.01ug/kg for Hg, 0.0064g/kg for Pb, Cd and
0.04ug/kg for As)
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Table 7 Contents of heavy metals in fermented red pepper paste  (Unit : ug/kg)

No Hg Pb Cd As
1 0.23 0.06 0.05 0.06
2 0.14 0.02 0.02 0.05
3 0.11 0.05 0.02 0.06
4 0.10 0.00 0.01 0.06
5 0.14 0.00 0.02 0.06
6 0.40 0.02 0.03 0.06
7 0.10 0.04 0.03 0.06
8 0.10 0.04 0.02 0.06
9 0.10 0.04 0.02 0.06
10 0.25 0.02 0.01 0.08
11 0.15 0.04 0.03 0.06
12 0.10 0.04 0.03 0.06
13 0.10 0.01 0.03 0.06
14 0.11 N.D 0.02 0.06
15 0.15 N.D 0.01 0.08
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No Hg Pb Cd As

16 0.12 0.17 0.02 0.06

17 0.14 0.07 0.02 0.06

18 0.15 0.04 0.03 0.06

19 0.35 131.20 0.00 20.00
20 0.25 401.20 4.58 30.50
21 0.10 504.23 4.50 154.00
22 0.02 50.40 5.10 15.00
23 0.25 1031.30 9.00 0.00

24 0.10 145.70 11.10 10.25
25 0.10 242.50 5.60 4.00

26 0.10 436.40 10.20 500.10
27 0.09 385.60 7.00 0.06

28 0.08 213.00 4.50 638.10
29 0.07 354.10 0.02 80.40
30 0.10 500.10 61.00 200.00
31 0.10 199.50 1.90 12.00
32 0.10 101.20 3.20 500.40
33 0.01 357.70 1.00 352.40
34 0.01 325.60 5.40 257.80
35 0.07 403.13 35.00 54.10
36 0.05 N.D 0.02 25.40
37 12.98 2924.80 13.25 35.50
38 0.01 235.10 1.25 26.10
39 1.20 500.00 21.30 250.00
40 0.20 363.20 4.20 350.00
41 0.02 412.40 3.20 10.00
42 0.05 225.40 1.20 20.00

N.D"" * Not detected(lower then 0.01xg/kg for Hg, 0.0064g/kg for Pb, Cd and
0.04pg/kg for As)
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Table 8 Contents of heavy metals in soy bean paste (Unit : ug/kg)

No Hg Pb Cd As

1 N.D 83.16 0.140 12.5
2 14.63 35.24 N.D 35.24
3 1.5 10.25 0.500 15

4 1.2 134.58 7.400 636.5
5 2.6 45.68 0.700 25.1
6 N.D 100.25 3.200 26.4
7 4.5 26.1 1.200 57.1
8 1.4 154.87 1.000 100.2
9 0.1 50.6 0.900 34.5
10 0.3 36.45 0.800 15.5
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11 3.7 254.6 N.D 24.2
12 3.4 320.1 0.500 58.9
13 N.D 321.5 0.700 65.5
14 1.2 10.5 1.200 140.5
15 0.5 20.68 1.500 15.4
16 4 154.7 1.500 25.4
17 1.6 200.45 0.100 300.1
18 1.4 35.46 0.200 15.8
19 0.7 N.D 0.100 65.4
20 1.2 621.5 0.300 89.4
21 3.7 56.9 0.100 20.1
22 5.4 78.8 0.200 12.1
23 3.5 100.5 0.400 45.1

N.D"" * Not detected(lower then 0.01xg/kg for Hg, 0.0064g/kg for Pb, Cd and
0.04pg/kg for As)
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& BY¥E Table 99 2t}

FLo2o 0.13~31.5/E/kge] WY E 71X

0.01~0.0518/kg2] HMLE HRl 7I=F2 H-$+ 0.01~0.0348/kgoll A = XL
2 Holxm Yom, H A9 AL 0.04~0.1171g/kge] B =4 0.04~0.010

ug/kgol Al Fig 42 22 F+ X5 YE I Ut}

Table 9 Contents of heavy metals in teas (Unit : ug/kg)
No Hg Pb Cd As
1 5.1 101.4 0.039 0.072
2 10.9 304.5 0.026 0.092
3 11 205.4 0.014 0.084
4 4.5 256.4 0.078 0.05
5 5.2 114.5 0.018 0.061
6 6.2 104 0.019 0.065
7 6.8 34 0.035 0.075
8 4.4 257.1 0.019 0.056
9 5.4 123.5 0.026 0.07
10 10.1 368 0.022 0.04
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No Hg Pb Cd As

11 3.6 358 0.021 0.052
12 8.6 340 0.018 0.063
13 8.3 380 0.024 0.067
14 31.5 371.2 0.028 0.064
15 8.8 364 0.026 0.065
16 3.5 312 0.023 0.067
17 3 400.1 0.016 0.052
18 0.13 N.D 0.026 0.046
19 16 513.6 0.049 0.063
20 8.5 2078.7 0.017 0.063
21 8.7 341 0.017 0.062
22 8 309 0.024 0.051
23 4.7 360 0.022 0.087
24 5.1 N.D 0.02 0.092
25 6.7 356.1 0.011 0.117
26 4.5 378 0.03 0.067
27 5) 614.1 0.017 0.077
28 6.3 335.8 0.017 0.064
29 4.7 312 0.052 0.065
30 3.3 345.6 0.012 0.094
31 12.1 742.5 0.012 0.064
32 4.7 327 0.014 0.101
33 5.7 358.4 0.013 0.061
34 4.4 398.7 0.017 0.095

N.D” * Not detected(lower then 0.01ug/ks for Hg, 0.006ug/kg for Pb, Cd and 0.04
ug/kg for As)
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Table 10. Contents of heavy metals in bamboo related product (Unit © ug/kg)

No Hg Pb Cd As

1 10 N.D 0.017 0.084
2 3.1 0.021 0.011 0.065
3 9.1 0.006 0.019 0.051
4 11.2 0.036 0.014 0.097
5 2.6 0.036 0.014 0.087
6 4.2 0.038 0.006 0.08
7 2.8 0.025 0.012 0.065
3 4.5 0.018 0.012 0.065
9 19.1 0.009 0.011 0.065
10 1.5 556 2 62
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11 7 520 10 3
12 2.1 126 3 85.4
13 5.1 119 N.D 52.3
14 2.4 313 1.8 74.4
15 1.5 244 0.4 25.1
16 1.5 1410 0.5 13.4
17 8.3 316 14 N.D
18 1.6 N.D 238.7 0.7
19 2.3 107 1 638.1
20 4.9 29 8.7 78
21 31.5 126 4.5 62
22 1.2 244 3.5 96.1
23 4.5 125 3.8 43
24 5.7 128 3.7 95
25 6.9 625 8.4 45
26 0.13 515.5 4 o7
27 7.1 324.4 3.4 61
28 9.6 821.4 1.5 66
29 0.2 561.2 3.5 10.4
30 5.3 313.52 N.D 43
31 1.5 264.5 4.5 44.2

N.D'" ° Not detected(lower then 0.01ug/kg for Hg, 0.006ug/kg for Pb,
Cd and 0.04ug/ke for As)
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Table 11. Contents of heavy metals in salt fermented fish  (Unit : ug/kg)

No Hg Pb Cd As
1 5.6 9 N.D 2.5
2 4.9 155 26 292
3 1.29 135 19 250
4 10 145 22 357
5 8.8 132 16 293
6 8.4 N.D 11 547
7 11.6 145 25 364
8 2.9 135 40 358
9 2.1 N.D 31 630
10 11.1 20 10 457
11 8.3 N.D 24 62
12 13.4 120 12 1833.3
13 7.4 150 10 62
14 1.9 410 22 82
15 8.3 27 24 83
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No Hg Pb Cd As

16 9.2 19 25 468
17 8.2 621.5 18 597
18 2.6 36 19 567
19 9.9 84 23 63

20 2.2 138 23 597
21 13.4 56.4 24 62

22 10.6 o7 22 160
23 3.6 124 20 264
24 2.8 321.5 17 507
25 4.2 N.D 37 364
26 8.4 152 6 403
27 3.1 215 16 410
28 4.9 245 18 191
29 9 135 7 277
30 7.1 157 15 245
31 15.5 59 411.7 260
32 8.7 9 7 269.1
33 5.3 146 22 265.4
34 7.9 N.D 9 364.1
35 10.5 N.D 22 262
36 9.4 120 26 288.5
37 10.2 136 29 263
38 6.4 140 25 263
39 9.7 29.5 26.1 163
40 8.7 116.4 9.5 176
41 14.8 359.5 28 260
42 5.7 150 25 160

N.D'" " Not detected(lower then 0.01uxg/ke for Hg, 0.006ug/ke for Pb, Cd and
0.04ug/kg for As)
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