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Abstract

According to the milling degree (unhulled, brown, 70% polished, and 90% polished rice), cropping

areas (Sabong, Myeungsuk, Hadong, and Sanchung), and variety of rices (Yusin and Milyang),

‘the contents of copper, lead, zinc, nickel, mercury, cadmium, chromium, and manganese were ana-

1yzed in order to investigate heavy metals in the rice of Kyveong Nam district for two years(1976-

1977) by the atomic absorption spectrophotometer, The results obtained were as follows;

1. The contents of heavy metals in all the sample rices observed in this experiment were decr-

eased with the increase of milling degree, but significant difference of the heavy metals was

not observed among the cropping areas and variety of rices.

2. The contents of heavy metals were copper, 0.80-2.89 ppm; zinc, 3.23-17. 60 ppm; manganese,

6.72-70. 25 ppm; and lead, ND-0. 64 ppm.

3. The contents of nickel and chromium in unhulled rice were in the range of 2.04-40.64 and

5.09-39. 95 ppm, respectively, but these heavy metals were in trace for 90% polished rice.

4. The mercury and cadmium were in trace for some unhulled rice, but they were not detected

in polished rice.
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Table 1. Copper content of the rice (unit: ppm)
Year 1976 1977
Milling degree | Unhulled| Brown 70% 90% Unhulled 70% 90%
. polished | polished Brown rice| polished | polished
Area Variety rice rice rice rice rice rice rice
Sabong Yusin 1.86 1.85 1.50 1.35 2.74 2.39 1.76 1.52
Milyang 1.80 1. 66 1.51 1.32 1.59 1.43 1.33 1.20
Myeung- | Yusin 2.45 1.80 1.55 1.49 1.92 1.42 1.35 1.50
suk Milyang 1.88 1.60 1.69 1.43 1. 66 1.52 1.28 0.86
Hadong Yusin 2.18 2.02 1.49 1.33 2.11 1.26 1.29 0.90
Milyang 1.70 1.25 1.40 0.80 2.64 1.50 1.26 1.23
Sanchung | Yusin 2.89 2.43 2.09 0.97 1.96 1.64 1.58 1.52
Milyang 2.60 2.30 2.45 2.24 2.54 2.39 2.41 1.49
Range 1.70~2.8911. 25~2. 43/1. 40~2. 45,0. 80~2. 24]1. 59~2. 74{1. 26~2. 39/1. 26~2. 41{0. 86~1. 52
Mean 2.17 1.83 1.71 1.37 2.15 1.69 1.53 1.28
Median 2.03 1.83 1.53 1.34 2.04 1.51 1.34 1.36
Table 2. Lead content of the rice (unit: ppm)
Year 1976 1977
Milling degree |Unhulled 70% 90% {Unhulled 70% 90%
. Brown rice| polished | polished Brown rice| polished | polished
Area Variety rice rice rice rice rice rice
Sabong Yusin 0.43 T. ND ND 0.39 0.22 0.17 0.13
Milyang 0.15 T. ND ND 0.24 0.17 ND ND
Myeung- | Yusin T. T. T. ND 0.22 0.64 0.14 ND
suk Milyang 0.17 0.06 ND ND 0.42 0.21 0.13 T.
Hadong Yusin 0.35 0.35 0.17 T. ND ND ND 0.08
Milyang 0.17 0.09 T. ND T. 0.17 0.08 0.07
Sanchung | Yusin 0.31 0.22 0.17 0.09 0.35 0.25 0.13 T.
Milyang . 0.13 T. ND ND 0.32 0.34 0.26 ND
Range T.~0.43 |T.~0.35 | ND~0. 17} ND~0. 09] ND~0. 42| ND~0. 64{ ND~0. 26| ND~0.13
Mean 0.21 0.09 0.04 0.01 0.24 0.24 0.11 0.03
Median 0.17 0.03 T. ND 0.28 0.22 0.13 T.
T=0.005 ppm, ND: not detected
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Table 3. Zinc content of the rice (unit: ppm)
Year 1976 1977
Milling degree | Unhulled 70% 90% |Unhulled 70% 90%
) Brown rice! polished | polished Brown rice| polished | polished
Area Variety rice rice rice rice rice rice
Sabong Yusin 11. 00 8. 80 6.05 6. 60 9.27 8.87 8.87 7.93
Milyang 8.81 7.96 5.22 3.23 9.60 11. 60 8.53 8.62
Myeung- | Yusin 8.47 8.33 7.97 6.29 17. 60 11.92 12. 40 9.35
suk Milyang 7.93 8.64 6. 04 5.29 13.72 13.85 9.51 9.54
Hadong Yusin 13.00 13. 80 11.20 10. 07 15. 60 15.72 15.40 12.48
Milyang 11.67 11. 00 9.00 8.73 13.60 14.40 11.40 11.20
Sanchung | Yusin 12.07 11.67 9.13 9.00 10.23 11.30 7.93 9.27
Milyang 11.67 10. 30 10.07 12.67 7.93 12.60 9.27 7.67
Range 7.93~ | 7.96~ | 5.22~ | 3.23~ | 7.93~ | 8.87~ | 7.93~ | 7.67~
13.00 13.80 11.20 12. 67 17. 60 15.72 15. 40 12.48
Mean 10.58 10. 06 8.08 6.49 12.19 12.53 10.42 9.51
Median 11.33 9.55 8.46 7.66 11.92 12.26 9.39 9.31
Table 4. Nickel content of the rice (unit: ppm)
Year 1976 1977
Milling degree | Unhulled 70% 90% |Unhulled 70% 90%
. Brown rice| polished | polished Brown rice| polished '| polished
Area Variety rice rice rice rice rice rice
Sabong Yusin 8.13 0.98 ND ND 29. 93 1.20 ND ND
Milyang 7.19 0. 66 0.26 ND 20. 58 0.26 0.18 ND
Myeung- Yusin 8.21 2.11 0.64 ND 7.84 0.56 T. ND
suk Milyang 5.01 0. 56 0.26 ND 13.61 1.73 0.32 0.24
Hadong Yusin 27.42 3.72 2.32 ND 3.44 0.68 T. ND
Milyang 13.47 3.81 0.08 ND 40. 64 0.64 0.48 T.
Sanchung | Yusin 2.04 0.64 ND ND 29.70 2.04 ND ND
Milyang 24.63 11.24 ND ND 13.47 1.48 0.92 ND
Range 204 o 0% ND~2 32| ND~ND | 34577 o, 26~2. 04 ND~0.92) ND~vo. 24
Mean 12.01 2.97 0.32 ND 19.90 1.07 0.20 0.03
Median 8.17 1.54 0.17 ND 17.09 0.94 0.09 ND

T=0.005 ppm, ND: not detected
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Table 5. Chromium content of the rice (unit: ppm)
Year 1976 1977
Milling degree | Unhulled 70% 90% | Unhulled 70% 90%
. Brown rice| polished | polished Brown rice| polished | polished
Area Variety rice rice rice rice rice rice
Sabong Yusin 8.20 1.00 T. ND 16. 00 1.20 0.67 ND
Milyang 5.09 0.35 T. ND 22.32 1.15 ND ND
Myeung- | Yusin 7.36 2.74 0.20 ND 9.35 1.70 1.28 T.
suk Milyang 5.36 0.30 ND ND 9.22 1.71 T. ND
Hoadong | Yusin 22.10 1.08 ND ND 0.80 0.85 T. ND
Milyang 13.30 1.70 ND ' ND 39.95 0.85 0.41 T.
Sanchung | Yusin 7.54 T. ND ND 11.10 0.54 0.23 ND
Milyang 23.20 1.42 0.02 ND 11.86 2.39 0.98 ND
5.09~ 6.80~ | 0.54~ - -
Range 5320 T~2.74] ND~0.20| ND~ND 2. 95 o 30| ND~1.28/  ND~T.
Mean 8.69 0.94 0.03 ND 15.82 1.29 0.43 T.
Median 7.87 0.85 T. ND 11.48 1.17 0.25 ND

T=0.005ppm, ND:

not detected
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Lo . Table 6. Manganese content of the rice (unit: ppm)
Year 1976 1977
Milling degree | Unhulled 70% 90% | Unhulled 70% 90%
. Brown rice| polished | polished Brown rice| polished | polished
Variety Area rice rice rice rice rice rice
Sabong | Yusin 63.80 | 21.00 7.81 7.70 | 37.95 19.43 11.35 7.55
) Milyang 59. 32 19.90 9.70 7.33 43.58 25.07 13.96 11.59
Myeung- | Yusin 43.65 10. 88 9.26 8.41 52. 80 27.28 17. 34 10. 80
suk Milyang 52.00 18.70 13.00 9.10 68. 30 25.12 12.15 8.69
Hadong Yusin 37.95 17.05 8.31 7.36 28. 80 15. 60 10. 80 6.72
Milyang 69. 40 21.80 8.50 8.30 56. 40 14.64 8. 40 7.20
Sanchung | Yusin 40. 90 23.70 18. 00 12.78 40. 80 18. 40 9.93 8.30
Milyang 70.25 22.75 18.41 17.05 66. 24 32.24 25.79 10.88
Range 37. 95~ 10. 88~ 7.81~ 7.33~ 28. 80~ 14. 64~ 8. 40~ 6. 72~
70. 25 23.70 18.41 17. 05 68. 30 32.24 25.79 11.59
Mean 54. 66 19.47 11.69 9.75 49.71 22.99 12. 46 8.99
Median 55. 66 20. 45 9.48 8.36 48.19 22.25 11.75 8.49
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