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Abstract

This study was performed to determine the trace metal contents in rice, barley. italian
millet. broomcorn millet, soybean and red bean which were bought in Seoul. Trace
metals(Fe. Zn. Cu. Cr, Cd. As. Mn. Pb ,Hg) were detected in total of 36 samples of rice.
barley, italian millet. broomcorn millet. soybean and red bean by mercury analyzer and
atomic absorption spectrophotometer.

The results were as follows(unit: mg/kg).

1. The range and mean values of rice were : Fe: 2.972-12,158(6.559). Zn: 14.119-
26.610(18.715), Cu: 0.861-1.610(1.127), Cr: 0.198-0,994(0.660), Cd: 0.000-0.166(0.113), As:
0.023-0.198(0.089), Mn: 6.745-30.319(14.101), Pb: 0.159-0.995(0.556), Hg: 0.005-
0.042(0.012).

2 The range and mean values of barley were « Fe: 12.518-27,238(19.138), Zn: 12.255-
99.390(17.663). Cu: 0.866-2.531(1.559), Cr: 0.377-0.950(0.636), Cd: 0.115-0.247(0.159), As:
0.015-0.182(0.075). Mn: 7.553-17.219(11.709), Pb: 0.324-0.997(0.479), Hg: 0.000-
0.025(0.005).

3. The range and mean values of italian millet were @ Fe: 29.806-45.953(33.991), Zn:
24.902-33.060(28.492) Cu: 3.177-4.764(4.189), Cr: 0.513-1.097(0.788), Cd: 0.165-
0.249(0.198). As: 0.0180.250(0.082), Mn:® 2.545-18.962(10.319), Ph: 0.000-0.331(0.165),
Hg: 0.004-0.011¢0.007).

4. The range and mean values of broomcern millet were @ Fe: 19.471-30,828(25.150),
7Zn: 18.685-43.307(30.996), Cu: 2.387-3.012(2.700), Cr: 1.333-1.572(1.452), Cd: 0.164-
0.230(0.197). As: 0.026(0.026), Mn: 2.880-8.743(5.812). Ph: 0.164-0.329(0.246), Hg: 0.000-
0.001(0.001).

5. The range and mean values of soybean were : Fe: 42.621-68.214(59.595), Zn: 23.601-
40.114(30.542). Cu: 3.170-5.356(4.701), Cr: 0.330-1.301(0.776), Cd: 0.116-0.265(0.209), As:
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0.020-0.521(0.133). Mn:
0.013(0.005).

6. The range and mean values of red bean were
.765(4.333), Cr:
10.737-13.231(11.630).

24.128-28.123(26.269),
0.249(0.248),
Hg: 0.00

Cu’ 3.559-5
Ast 0.015-0.020€0.017), Mn:
)4-0.017(0.009).
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13.196-20.974(16.849),
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Fe: 38.439-45.988(41.935). Zn:
0.599-1.057(0.794), Cd: 0.247
Fb: 0.165-0.333(0.276),

As. Mn, Pb £3 4 A|2& Sulfuric acid ( Wako

Pure Co., Lid. Japan), Nitric acid ( Wako
Pure Co.. Ltd. Japan), Hydrochloric acid( Wako
Pure Co.. Ltd. Japan)E AFg8lglct Zxgde
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Table 1. The operating condition of atomic absorption spectrophotometer.

Flement Fe | In Cu Cr od As | Mn Ph
Instrument mode Absorbance | Absorbance | Absorbance | Absorbance | Absorbance | Absorbance | Absorbance | Absorbance
Type Flame Flame Flame Flame Flame Vapor Flame Flame

_Wavelength(nm) 248.3 313.9 324.8 357.9 228.8 193.7 279.5 217
Slit width(nm) 0.2 1.0 0.5 0.2 0.5 0.5 0.2 1.0
Standard conc. 0.4 0.4 0.1 0.05 0.01 0.01 1.0 1.0
(ppm) 1.6 1.2 0.2 0.10 0.02 0.02 5.0 2.0

5.0 2.4 0.4 0.20 0.04 0.04 10.0 5.0
Lamp current(mA) 5.0 5.0 4.0 7.0 4.0 10.0 5.0 100
Air flow(l/min) 13.6 13.5 13.5 13.5 13.5 13:5 13.5 14.53
Acetylene flow(l/min) 1.7 1.7 21 | 2:9 2.0 2.03 2.0 2.0
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Table 2. Contents of trace metals in agricultural products

Standard

Ttem No. of Min. value | Max. value | Mean value
_ sample Plemzns (mg/kg) (mg/kg) (mg/kg) deviation
Cereals Rice 10 Fe 2.972 12.158 6.559 | 3.105
Zn 14.119 26.610 18.715 4.006
Cu 0.861 1.610 1.127 0.224
Cr 0.198 0.994 | 0.660 0.291
Cd 0.000 0.166 0.113 0,049
As 0.023 0.198 0.089 0.070
Mn 6.745 30.319 14.101 9.415
Fb 0.159 (0.995 0.556 0.282
| Hg 0.005 0.042 0.012 | 0.011
Barley 10 Fe 12.518 27.238 19.138 5.534
Zn 12.255 22.390 17.663 3.695
Cu 0.866 2.531 1.559 0.658
Cr 0,377 0.950 0.636 0.189
Cd 0.115 0,247 0.159 0.036
As 0.015 0.182 0.075 0.064
Mn 74553 17.219 11.709 2.872
Pb 0.324 0.997 0.479 0.214
L Hg 0.000 0.025 0.005 0.007
Ttalian 4 Fe 29.806 45.953 33.991 7.977
millet Zn 24.202 33.060 28.492 3.963
Cu 397 4.764 4.189 0.702
Cr 0.513 1.097 (0.788 0.239
Ccd 0.165 0.249 0.198 0.037
As 0.018 0.250 0.082 0.112
Mn 2.545 18.962 10.319 7.951
Pb 0.000 0.331 0.165 0.135
Hg 0.004 0.011 0.007 0.003
Broomcorn 2 Fe 19.471 30.828 25.150 8.031
millet 7n 18.685 43.307 30.996 17.411
Cu 2.387 3.012 2.700 0.443
Cr 1.333 1572 1.452 0.169
Cd 0.164 0.230 0.197 0.047
As 0.026 0.026 0.026 0,000
Mn 2.880 8.743 5.812 4.145
Pb 0.164 0.329 0.246 0.117
Hg 0.000 0.001 0.001 0.001
Legumes | Sovbean 7 Fe 42.621 68.214 59.595 9.718
Zn 23.601 40.114 30.542 6.420
Cu 3.170 5.356 4.701 0.791
Cr 0.330 1.301 0.776 0.475
Cd 0.116 0.265 0.209 0.054
As 0.020 0.521 0.133 0.195
Mn 13.196 | 20.974 16.849 2.927
Pb 0,000 |‘ 0.331 0.220 0.170
| _ Hg 0.000 0.013 0.005 0.004
| Red bean 3 Fe 38.439 45,988 41,935 3.805
n 24.128 28.123 26.269 2.013
Cu 3.559 5.765 4,333 1.242
er 0.599 1.057 0.794 0.237
Cd 0.247 0.249 0.248 0.001
Ag 0.015 0.020 0.017 0.002
Mn 10.737 13.231 11.630 1.389
Ph 0.165 0.333 0.276 0.096
Hg 0.004 0.017 0.009 0.007
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Amountsimo/ko)

Table 3. Average of trace metals in the cereals and legumes.

Ttem | Fe 7n Cu Cr Cd As Mn Ph Hg

cereals 21.209 23.967 2.394 0.884 | 0.167 0.068 10.485 0.362 0.006

legumes ‘ 50.765 28.406 4.517 | 0.785 | 0.229 ‘ 0.075 14.240 0.248 0.007
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Fheel goh 419 35 FozE 4484 2d,
BE R vyuEios I $3407 A
(AR A | Aol AdRd | Agad
2 349 gl 5)E 2 & 9k
olge] 48RS FHele BE ¥ ZAA AHE
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1031, B8 104, = 44, 713 24) . FR0F 74,
Z 3 EWHALRE Fe, Zn, Cu. Cr. Cd. As. Mn.
Pb Hgel 971 &9 di%s 2R g 2
& 455 44d (29 me/kg)

1. &AM s5E53F #H8 9 FFEL Fe:
2.972- 2.158 6.559), Zn: 14.119-
26.610(18.715), Cu: 0.861-1.610(1,127),
Cr: 0.198—0.994(0.660). Cd: 0.000-
0.166(0.113). As: 0.023-0.198(0.089),
Mn: 6.745-30.319(14.101). Pb: 0.1539-
0.995(0.556). Hg: 0.005-0.042(0.012)°]v}.

2. Beldlo S53%F WY 3 HAEdE Fe
12.518-27.238(19.138), Zn: 12.255-

22.390(17.663), Cu: 0.866-2.531(1.559),

Cr: 0.377-0.95000.636), Cd: 0.115-

0.247(0.159), As: 0.015-0.182(0.075),

Mn: 7.553-17.219(11.709). Pb: 0.324-

0.997(0.479), Hg: 0.000-0.025(0.005) <]},

3. 2 FEEHFF BY € Fdae Fe:

29.806-45.953(33.991), Zn: 24.202-

33.060028.492), Cu: 3.177-4.764(4.189),

Cr: 0.513-1.097(0.788), Cd: 0.165-

0.249(0,198), As: 0,018-0.250(0.082),

Mn: 2.545-18.962(10.319), Pb: 0.000-

0.331(0.165), He: 0.004-0.011(0.007)e]c},

4, 713 S£TRH 1Y 2 HIGE Fe

19.471-30.828(25.150), Zn: 18.685-

43.307(30.996), Cu: 2.387-3.012(2.700),

Cr: 1.333-1.572(1.452), Cd: 0.164-

ot

-

&
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0.230(0.197), As: 0.026(0.026), Mn:
2.880-8.743(5.812),  Pb: 0.164-
0.329(0.246), Hg: 0.000-0.001(0.001)°] =},
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