Bk 883 (Agric. Res. Bull, Kyungpook Natl. Univ.) 5 : 81 ~388 (1987)

NLTH E¢B S8 Y 5HER

FTREB BEE . ESE OTER. EMAE
B BRSNS

The Contents of Heavy Metals in Jeotkals and Major Factor of

Their Contamination
Lee, Kyung Ho - Sohn, Tae Hwa - Choi, Jong Uck - Moon, Kwang Deok - Choi, Sang Won
Dept. of Food Science and Technology, Coll. of Agric., Kyungpook Natl. Univ.
Summary

This study was conducted to determine the contents of heavy metals in Jeotkals (salted-
fermented fish and shellfishes) and to investigate the major factor of their contamination,

The results were as follows : Average contents of heavy metais in Jeotkals were Hg
0.076 ppm, Pb 0.677 ppmy, Cd 0, 112ppm, As 1.025ppm, Cu 3.540ppm, Zn 11.230ppm and Nn
2.041ppm, those in fish and shellfishes were Hg 0.051ppm, Pb 0.425ppm, Cd o, 071ppm, As
0.632ppm, Cu 2.516ppm, Zn 8.052ppm, Mn 1. 178ppm and Hg ND, Pb 0.05ppm,Cd'0.01pgn,
As 0.02ppm, Cu 0.087ppm, Zn 0.068ppm and Mn 0.044ppm in salts.

During the fermentation of the salted anchovy (Engraulis Japomicus) in each containers,
the contents of Hg and Cd had Jittle difference with control, but Pb was high in pottery
and iron container and As was in iron and regenerated plastic container.

During the fermentation of the salted anchovy in iron container, the contents of heavy
metals increased and was to determined more at the later stage of fermentation than at
the early stage. _

Most contents of heavy metals increased in elution experiment of containers, but Heg and
Cd did not detected.

The concentration of salt did not affect to the elution of heavy metals,
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Tabie 1. Operating conditions of Perkin Elmer Model
3030 atomic absorplion spectrophotometer,

E lement
Condition Cd Pb Cu Zn Mn
Wave length 228.8 2833 3248 2139 21%.5
(nm}
Lamp current 4 10 15 15 20
{mA}
Slit width 0.7 0.7 0.7 0.7 0.2
{nm}
Position of 4 4 4 4 4
burner {cm)
Air flow rate 5.6 5.6 5.6 5.6 5.6
(1/ min)
Acetylene flow | 3.4 3.4 3.4 3.4 3.4
rate {1/ min)
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Table 3. Content of heavy metals in Jeotkals,

o] Asdsg, Cd10gg, Pb20ug, Zn50g, Mn
40pg, Hg 4o && Hinsle] HLHB 28S
Tohn BHiFSse EUER 89

Table 2, The recovery of heavy metals,

Heavy metal Recovery (%)
Hg 99.1
Pb 96, 8
Cd 89.8
As 93.9
Cu 89.5
Zn 96.2
Mn 94.3

&5 ®

Rt EXH SR

Alak A% 8HE 120859 BLB SRS
g 8+ Table 33 7l

#% EHRBO TiE& S Hg0076ppm, Pb
0.677ppm, Cd 0.112ppm, As 1.025ppm, Cu
3.540ppm, Zn 11, 23ppm, Mn 2. 041ppm o] g ©.
w Hgw Wxa]3e] 0.126ppm, F310] 0. 120ppm
L2 vay F2 SEE wyoer, Pbi: Fo

(Unit : ppm wet - base)

Heavy metal
Number Hg Pb Cd As Cu Zn Mn Moisture Salt

Sample (%) (%)
Salted and fermented 0.126 0.74 0.036 L5 142 15.10 2.88 64,30 19,31
anchovy I5)+0,032 +£0.032 +0.004 20,204 = 0.059 * 1427 £0.540 + 1267 =+ 1103
Salted and fermented 0.066 (.84 0.100 207 4.2 10.98 1. 14 6228 22.88
shrimp 15 140, 027 +0.080 0021 £0.180 * 0.17% * 1.752 *0,225 + 0.8% <+ 1.368
Salted and fermented 0.120 0.94 0.19 0.8 3.86 30,13 2,69 72.3 8.53
oyster 15140028 +0.174 *0.083 +0.154 + 1. 012 * 1.265 *0,649 =+ 0.683 =+ 0.368
Salted and fermented 6.071  0.70 .04 0.8 2.1 181 2.25 66.21 14.54
squid 15 140,033 +0.225 *0.004 +0.131 +0.204 £0.439 *+0.211 * 2477 =+ 1.108
Salted and fermented 0.045  0.73 0.141 119 11. 51 3.65 1.56 62 86 20.53
sea—arrow 15 1+0.012 0,068 +0.015 *0.347 = 0.730 = 0,351 +0.059 * 0.561 * 1,007
Salted and fermented 0.021 069 0.188 0.9 2.64 15.62 4.07 64,50 19.66
clam 15140000 £0.097 *0.060 *0.141 * 0.548 * 3 763 *0.609 £ 1176 £ 0.799
Salted and fermented 0.075  0.13 0.02% 0.29 0.78 5.85 0.62 66,28 10,33
pollack's roe 15140011 *0.018 +0.008 +0.076 =+ 0.308 *0.951 *0.072 =+ 1,164 =+ 0.365
Salted and fermented 0.084  0.65 0.172 0.58 174 6.67 1.42 70.52 19. 42
intestines of pollack| 15 [+0, 023 +0. 236 *0.020 £0.122 =+ 0.364 * 1370 +0.135 + 0.784 + (.640

Total 0.076  0.677 0.112 1025 3.540  11L.230 2041 66.18 16.90

N 120 [+0.032 +0.224 *+0.066 +0.531 * 3208 8560 +1.067 + 3318  + 4.841
Mean * 5D
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Tuble 4. Content of heavy metals in fishes and shellfishes.

olol
259Kl

1s HERES

(unit : ppm wet - base )

Heavy metal
Number Hg Pb Cd As Cu Zn Mn Moi sture
Sample (%)
5100 0.34 0.015 050 1% 9. 29 0.90 7. 81
Anchovy 15 | 40045 +0.128 +0.011 +0.095 +0.378 + 2.059 +0.54  *+ 1362
. 0.098 0.37 0.086 L3 2.24 7.2 0.76 78.96
Small shrimp 15 | +p012 +0.054 +0.017 40335 £0.910 <+ 0.986 +0.057 * L241
0. 058 0.69 0.101 0.66 3.00 23.83 1.67 0. 12
Oyster 15 | +g.g24 +0.238 40,011 +0184 *=0.848 £ 3.275 *0.455 + 2 414
) 0. 032 0.39 0,022 0.78 L2 1.72 1.0l 79.82
Squid 15 | +0,008 #0115 0008 +0164 +0.184 £ 0.515 +0.340 + 0,833
0.036 0.60 0. 095 0.9 8.84 2.73 1. 41 76. 48
Sea~arrow 15 | +p.013 £0.082 +0.016 0234 +0.503 £ 0.303 *0.122 £ 0.659
0. 020 0.65 0.178 0.38 1.89 10.77 2.21 82,50
Hard clam 15 | +g.012 +0.056 +£0.023 £0.047 £0.548 <+ 1142 *0,453  * 2.246
, 0. 036 0.10 0.016 0.18 0. 66 3.96 0.51 80.11
Pollack’s roe 15 | +0.012 40,021 +0.008 £0.034 *£0.083 £ 0,442 0.062 + 1.338
Intestines of 0.052 0.42 0. 051 (.34 1. 04 4, 86 0.96 80.09
pollack 15 | +p.016 +0.062 +£0.010 40042  *0.124 £ 0.364 0,112 + 0,986
_ 0.051 0. 425 0.071 0.632 2.516 8.052 1178 8. 27
Total 120/ v o8  +0.182  +0.052 0231  +1.490  *+ 6,650 +0.516  + 4.238
Mean * SD
Table 5. Content of heavy metals in market salts. (umit : ppm)
can Heavy metal Hg Pb cd As Cu Zn Mn
1. Refined salt ND 0.05 0.01 0.02 0. 08 0.05 ND
9, ” ND 0.05 0.01 0.02 0.07 0.07 0.05
3. " ND 0.03 ND ND 0. 06 0.04 ND
4. " ND ND 0.01 ND 0.05 0.08 0.04
5. " ND 0.05 ND ND 0. 05 0.05 ND
6.Non ~ refined salt ND 0.05 0.01 0.02 0.05 0.06 0.08
7. " ND 0.05 0.0 0.01 0,05 0.05 0.10
8. " ND 0.12 0.0z 0.04 0.10 0.11 011
9, ” ND 0.05 0.0z 0.06 0.05 0.06 0. 06
10, ” ND 0.05 ND 0.02 0.06 0.11 0.06
Mean ND 0.05 0.01 0.02 0. 087 0. 068 0.044

ND : Non-detectable



5

Table 6. Content of heavy metals in each container (unit : ppm)
Heavy metal
Container Hg Ph Cd As Cv Zn Mn
Control 0.05 .33 ND 0.72 L 06 8.37 0.89
Iron ¢. 06 0.59 0.02 0.87 1. 38 9.27 1.05
Iron + P.E. film 0.06 0. 42 ND 0.82 114 8.65 0.94
Stainless steel 0.06 0.35 0.01 0.82 121 8.82 0.91
Regenerated plastic 0.06 0.51 4.m 0.93 1.35 8.35 0.91
Plastic 0.06 0.35 0.01 0. 80 1. 20 8. 41 0. 88
Pottery 0. 06 0.74 0.01 . 80 L 06 8. 40 0.95
Control : glass container washed with 0.5 N-NHO,
ND : Non~detectable
Figlige] 4 okzl e GBS o), Table 7. Changes of heavy metals in iron during
fermentation (unit : ppm)
WXIN B TR M2 ELW S8 Days
= Heavy metal 0 10 30 60 %0
i ‘]. od 3] 2. '/‘-uli_ci Py “‘\ 60 n ¥ Hg 0.05 0.05 0.05 0.06 0.06
f“%ﬁ?‘ AT S ABAN PR sl Pb 0.33  0.33 044 0.5  0.64
# B EEB F8L Table 63 el Hgol cd ND 002 0.0z 0.02  0.02
Cd & #{MmEsl o zpo] & Ro|x] @gtor) Ph, As 0.72 071 0.7 0.87  0.90
p N 1. 06 1.14 131 1.38 1. 47
A L WRE Y 2 o spo ) Cu
s, Culs MR L} A= FE ARE et Zn 8.37 B35 8% 9.27 1011
Weow, Pbel A9v $7 9 WMBE R A, As Mn 0.89 0.89 0.94 105 14
S OBRAS W WATeliy A4 oG Moisture(%)|73.0 728 721 7.5 704
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ND : Non-detectable

Table 8. Changes of heavy metals in eluate of

containers {(umit : ppm)
Pb
Elution

time 12 24 48
Container «(hr)
Iron ND 0.02 0.04
Stainless ND ND 0-02
steel
Regenerated 0.02 0.02 0.04
plastie
Plastic ND ND ND
Pottery 0.02 0.06 0.13

As
Elution

time 12 24 48
Container (hr)
Iron 0.02 0.02 0.04
Staintess ND ND 0. 02
steel
Regenerated ND 0.02 0. 08
plastic
Plastic ND ND ND
Paottery ND 0.01 0.02
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Cu
Elution
time 12 24 48
Container (hr)
Iron 0.02 0.02 0.06
Stainless 0.01 0.02 - 0.04
steel
Regenerated ND 0.02 0.02
plastic
Plastic ND ND ND
Pottery ND 0.02 002
Zn
Elution
time 12 24 48
Container (hr)
Iron 0.07 0.15 0.26
Stainless 0.4 0. 06 0.15
steel
Regenerated 0.04 0.10 0.13
plastic
Plastic ND ND 0.02
Pottery 0.02 0.02 0.04
Mn
Elution
time 12 24 48
Container (hr)
Iron 0.06 0.15 0.34
Stainless 0.02 0.04 0.06
steel
Regenerated ND 0.20 0.20
plastic
Plastic ND ND ND
Frttery ND ND ND
BHAZ EUERe E&E SES Table 9

o} Zvh, Hgel Cde Al #HiHislA @z, &
Hiitol =H 2 @wilikhe ®EB SRS WA
of7h gl 3et.

Table 9. Content of heavy metals in various

salt concentration (it : ppm)
Sﬂl?e‘zgfetal Hg Pb Cd As Cu 7Zn Mn
5 % NaCl ND 0.04 ND 0.02 0.04 0.11 0.11
10 % NaCl ND 0.04 ND 0,02 0.04 0.14 0.10
15 % NaCl ND 0.03 ND 0.02 0.04 0.12 0.12
20 % NaCl ND 0.04 ND 0.02 0.03 0.12 0.13

ND : Non-detectable
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