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Abstract

Mercury and cadmium concentrations were analyzed for 112 brown rice samples collected from-

various production areas of Korea in 1976 and the results obtained were as follows:

1) Mercury concentrations were found in the range of non-detectable to 0.310 ppm, with an

average of 0.053 ppm for the whole samples. Two samples from Kimpo area showed 5~6

times higher concentrations than the average value.

2) Cadmium concentrations were found in range of trace to 0.029 ppm, with an average

of 0.021 ppm for the whole samples. No specific site was found to be seriously contaminated

by cadmium as far as the present survey was concerned.
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Fig. 1. Location of sampling sites for the heavy
metal analysis of rice

% ol 4489z Az wE
< ¥4Ad5z AFHA
2. B4 9d
D e
Rk A% A ot £l 54 2AE AQ F0
A.Q.A.C.AE: o] 9% flameless atomic absorption
methodel Ehel F4LE ARG F ey

¥ 60 meshz 24 3

Table 1. Collection of rice samples for the analysis of heavy metals

Province ,.l (l};%%,pi’?gg&t;zg Ns:gg‘;és‘)f Location (number of samples)
K i(FE) 751 14 5’_"&(1) A2@) AW FA@) 4B (@2) 1A 9474
yonesItE TD) HED BAD EAD 4 Q)

Gangwon (7L5) 212 7 ‘(’él)“r(l kok(1) ¥ |4 FAW AFW 2R
|

Choongbook (f4t) | 31 10 HA4Q) 222 FFW FA@) 4@ AFQ)

Choongnam (F8.8#5) 775 16 EAM) 2AA) 23(Q) FA4@) A4B3) FHW

Jeonbook (Zdt) 749 14 AAQ) F2@) 242 £3@) 7@ o122 944
1 @ 4@

Jeonnam(Z:#4) 931 18 2E(Q2) ZTAQ) #HAD FFQ) FFED 240Q) £F

| (2) A2 AR Q)Y 91 #F () 3@

Kyongbook (B#1t.) 791 14 27 FH4Q F5Q 2A@ A0 451 ¢F
| 1) 4 A4AQ) €+AA) 94 @ 230D 350D

Kyongnam (B¥85) 660 15 é;‘é (2) AAG) FFI) 42 EF@ AFD TA

" Jeju(HM) ] 5 4 A FD) HAF@G)

Total E 5,215 112
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Table 2. Detection levels of mercury in brown
rice samples from each production area

(Unit: ppm)

Province Nun(l)lf)er Mean Range Stir;;ig:d

o) samples| ]
Kyouggl 14 0.094 {[TR ~0.310/ 0.0235
Gangwon 7 0.037 {0.015~0. 065, 0.0067
Choongbook 10 0.053 {0.015~0. 100] 0. 0085
Choongnam 16 0.058 {0.012~0.130| 0.0095
Jeonbook 14 0.044 |0. 007~0. 100 0.0071
Jeonnam 18 0.065 TR ~0. 160/ 0.0143
Kyongbook 14 0.074 10.030~0. 130} 0.0075
Kyongnam 15 0.040 ND ~0.092 0.0095
Jeju 4 0. 045 l0. 012~0. 081} 0.0171

Table 3. Detection frequency of mercury and cadmium in Korean rice produced in 1976

Total 112 } 0.053] ND~0.310] 0.0047

ND: non-detectable

TR: trace (<0.005ppm) (Half-value of the upper
limit was used in calculating the mean and sta-
ndard error)
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Mercury Cadmium
. .| Detection Number of Detection
Range (ppm) |[Number of hampliefl frequency (%) Rangew(B?m) samples frequency (%)

0~0.010 12 10.7 0 ~Q.010 8 7.1
0. 011~0. 050 44 39.3 0.011~0.020 22 19.6
0.051~0. 100 45 40.2 0.021~0.030 82 73.2
0. 101~0. 500 11 9.8

Total 112 ' | 112 ! 99.9

Total
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Table 4. Earlier reports for the detection levels of mercury in Korean rice (1966-76)
[e]
GFAE | o) Ned| suud =47 2 #2848
| 4 3 T
1966 0.044~0.255 | 0.111 21 | 4 ' = ¥R %3 18
1966 0. 025~0. 32 0.117 60 | A = A g4 %= 19
1967 0.026~0.261 | 0.131| 266 | A £ FEARXA 5
1968 0.14 ~0.36 | 0.23 10 | A4 - A% %9 1A a7d 20
1969 0.028~0.250 | 0.080 6 | 7 71 A4+ & 21
1970 0.05 ~0.27 0.14 4 | A < 3¢ 24 474 22
1970 ND ~0.035 | 0.012 3| A 7 a4 4 % = 8
1971 0.02 ~0.08 0. 045 4 | A & g v 494 23
1971 ND ~0.350 | 0.093 15 A7 A% A A 4 % = 8
1972 <0.01~0. 05 0.01 9 | A EX %3 A 474 9
1972 0.004~0.110 | 0.028 4 | =2 gFEAgATFE 6
1973 0.02 ~0.07 0.04 6 | = = P 24 9474 10
1973 ND ~0.03 0.017 10 | & = 294494 % = 11
1973 0.013~0.057 | 0.028 6 | 2% - 24 FFYAYATF4 6
1974 0. 008~0. 35 0.118 6 737 35 FEeAEdTA 6
1975% — 0.089 13 | % 7] o] 3 o = 24
1975* 0.03 ~0.17 0.11 6 | A& - A7 AEARALTE 25
1976 ND ~0.008 | 0.001 15 | 73 e FAAuARATFA 26
1976 ND ND 16 | 4 o 4 4 # % 27
1976* ND ~0.310 | 0.053| 112 | A E3 FFLAYAF4 ® = ¥
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Fig. 2. Trends in the consumption of mercurial
fungicides and mercury residues in Korean
rice
Full circle(@) is the data from whole area and
open circle(Q), from restricted area
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Table 5. Detection levels of cadmium in brown
rice samples from each production area

(Unit: ppm)

Province Nl:,r?ber Mean Range Standard
oo lsamples e
Kyongpgi 14 0.016 10.010~0.0221 0.0010
Gangwon 7 0.022 0. 017~0. 025 0.0009
Choongbook 10 0.014 TR ~0.027] 0.0032
Choongnam 16 0.023 TR ~0.029; 0.0017
Jeonbook 14 0.022 0. 017~0.025{ 0.0015
Jeonnam 18 0.024 0. 020~0.028 0.0006
Kyongbook 14 0.023 10.010~0.027| 0.0014
Kyongnam 15 0. 027 10. 022~0. 028 0.0005
Jeju 4 0.020 10.016~0.022; 0.0012
Total 112 0.021) TR~0.029] 0.0004

TR: trace (<0.005ppm) (Half-value of the upper
limit was used in calculating the mean and stan
dard error)
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Table 6. Earlier reports for the detection levels of cadmium in Korean rice (1970-76)

B 7} =¥ ¥ % (ppm) ¥4 A

CHEE N
1970 0.020~0.045 | 0.035 3
1971 ND ~0.006 | 0.002 15
1972 ND ND 9
1972 0. 036~0. 26 0.0790 21
1973 ND ND 6
1973 0. 021~0. 31 0.130. s
1973* 0.039~0.103 | 0.071 10
1974 0.030~0.192 | 0.095 109
1974 0. 008~0. 37 0.201 6
1975* ND ~0.03 0.618 6
1975+ — 0.03 7
1976 ND ~0.044 | 0.001 15
1976 ND ~0.177 - 16
1976* TR ~0.02 | 0.021] 112

¥ z‘}s;]n]x]_g:

A¢d Aoz s wed ¥ 249 AHE A
i —
FAEe = 4 72 @ CEE ]
I
%] 7] d A 4 % o= 8
A7 - A% 4 A 9 F = 8
A = =T 2ddTd 9
Gl | #FdAdd T 6
A = T3 2474 10
35 - 29 FadAdd T 6
El = F ¢ 9 % = 11
3 AR F ¢ 4 % = 12
A - A% | T YALd T 6
Ag - 37 A2 ARYdT 25
71 o &% o d 24
& FaAAdRAdTFE 26
w 34 4 # % 27
o o #gdAddTE | ¥ B ¥

|
|
|
|
|



Vol. 11, No. 3 (1979)

FAHY HEA 2 Aol FT4E oz Eoh

GEo glolA 1828 9 FHY BhIE ROl A KXKF
H=F9 & 71EA = 1ppmez 4AH Yok E
B 19723 AFel AN @K WEA k2, 7467)F
g A=F HFFEE 0.09ppme| e RE HleF
29 A (E BE R ¢ A% WEAA Ik
1,019 A5 A4 HFX & 0.57 ppmo| Y3 1 ppme
238 AE4E 89 Ao =239y

AT A$E v FA=Fol 9% 83 249
F4, A4 F 53 ofd 4 A old AbsY F
W Aol gho] dejvie #ES FF, &F TH, 2
#7 BHE SdAdc R#vez deivdz 9o 4
< FevedAar 9E ¥4 245 FAH2 9=
53 vATS AL 21 E5H AFG Ae B9
W Ftegel % edE2AE AFAQ Frz A4
Fa4gol gled ool RfeozA FIHd 9%
AEE vlded AT F 94& Aok

e «

A4 438 197634 LXA 8 1128 F F25

tefe =& &4, viag A34E G 24
1) AuF ¢ 59 A2 H9E E4%~0.310

ppmol 9o A%y FA £ 0.053 ppmoi et ot &

W AQdAe AEe FFAY 5~6elo] o]z Y

.

2) 4ol% A=E BEY A HAE EA~0.029

ppmol e AF FFA £ 0.021 ppme2A 7H=F

22 298Utz 448 e 54 N4 waAsEA o}

Y38 =

= |
1. Gavis, J. and Ferguson, J. F.: Water Research,
6, 989 (1972)

2. Fujiki, M. and Tajima, S.: New Methods in En-
vironmental Chemistry and Toxicology, edited by
Coulston, F., et al., International Academic Pri-
nting Co., Japan, p.217 (1973)

3. Alexander, M.: Advan. Appl. Microbiol., 14, 44
(1974)

4. bE%E, B R FEEE MEER: aRH
gmgsk(AA) 19, 105 (1978)

5. &Nk, BEA BRWE FERKR HEG: A%
AR B Wi5, 12 (8), 55 (1969)

6. TE, LWH, FLE: IT A 974 A%
2z:A, 2 (2), 567 (1975)

THA LKRE T

9 JlEgY RE (181)

7. Fukushima, M.: New Methods in Environmental
Chemistry and Toxzicology, edited by Coulston,
F., et al., International Academic Printing Co.,
Japan, p.231 (1973)

8 A5E, &7z, AAd, A4, 433, B,
B8, 22, 573 (1972)

9. W8, BERE, K1, HEE %4 HBE
REH:IH 24 474 2, 9, 389 (1972)

10. \gR, WS¥E, KB, HbkE oFE, EE%,
RIAK : 9 24 4792, 10, 437 (1973)

11 BRE, BOW : i KBIE R, 19,75(1974)

12. HEE, O bR KEE KK 20, 63
(1975/6)

13. BAGHILES HEHE: A% FH E$ 7, &
G, Jtaz AR BSK &R (1972)

14. Horwitz, W. (Ed.): Official Methods of Analysis
of A.O.A.C., 12th Ed., Ascociation of Official
Analytical Chemists, p.451-453(1975)

15. Anonymous: Analytical Methods for Flame Spec
troscopy, Varian Techtron Pty. Lid., Australia,
p-10 (1978)

16. WEM : 19764 = BAs RER BE EE $3
< W3 =E3AE 3%, #4 ¥ FE). p.
27-51(1976)

17. EEM: A€ B 4 (3, 1 (1978)

18. AMEESR, WRUME : BT RN A% WX HEEGH
), 1, 173 (1967)

19. ARE. XEZE B B, 9, 409 (1968)

20. BE&KE, HAE, &R, &858, BBR &%4&
s St JleA Aq maAl, E68-68, 19 p. (1968)

21, AA4G: 3% 4F A% A, 3, 135 Q97D

22, A, £3, A4, 349, 48, A5
7 B 479 ®, 7, 237 (1970)

23. B, K, HEME, £5E. HHREL FRE T
W, kB Y 2A 9T €8, 8 261(197D

24. &WMp, HEE: BE L5 BB HRE BERk 3
x), 17, 321 (1976)

2. BEE, REW, &2, oL AT ERH
AFekE - A B0 G BFSERTHER, 11,21 (1975)

2. ol %2, A §F ¢ A7 FHA, 6 (1),
73 Q977)

27. &UIKR, WK, WAE: ¥F AF A% A,
10, 299 (1978)

8. I BL(EHE) : M¥E [E VYTV, BAE
B, p.126 (1974)



