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On the Contents of Cadmium and Zinc in Fish on the Market

Sun Hie, Han

Food Analysis Division

= Abstract=

This study was carried out to investigate the present contamination level of heavy metals in
food fishes on the market. The samples were collected at the marine products market in Norangjin,
Seoul, and dissected into three parts; liver, head, and muscle tissue. Contents of cadmium and
zinc in the parts were determined respectively by the atomic absorption spectrophotoreter.

The results were summarized as follows:

1. In the liver, mean content of cadmium was 0.8740ppm; the highest was 2.8722+0. 0828ppm
in Horse mackerel, the lowest was 0.0649=+0.0083ppm in Sand lance, and mean content of
zine was 38.2307ppm; the highest was 50.244442.4929ppm in Sand lance, the lowest was
91, 2487-+1. 6230ppm in Alaska pollack. '

9. In the head parts, mean content of cadmium was 0.0186ppm; the highest was 0. 035420. 0086
ppm in Mackerel, the lowest was 0.0104%0.0035ppm in Promfret and mean content of zinc
was 26.1860ppm; the highest was 38.2282+6. 8840ppm in Sand lance, the lowest was 15. 8520
+1.2302ppm in Yellow tailrunner.

3. In the muscle tissue, mean content of cadmium was 0.0110ppm; the highest was 0.0177
+0.007Lppm in Yellow tailrunner, the lowest was 5.2182:+0. 2797ppm in Alaska pollack and
mean content of zino was 9.3264ppm; the highest was 23.8847%2.8031ppm, the lowest was
5.2182+5. 2797ppm in Hair tail.

4. Tt was statistically significant among the three parts; liver, head, and muscle tissue(p<0. 05),
but not among the species in cadmium contents. On the other hand, in the zinc contents it

was significant among the parts and the species respectively(p-<0. 01).
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Table 1. Working condition for determination

of zinc

Wave length 2138A°

Lamp current 8mA

Slit width 1.0mm

Coarse step 7

Air pressure 18kg/cm?

Air flow rate 13//min

Acetylene flow rate 21/min
0.5kg/cm?

Acetylene pressure

Table 2. Working condition for determination
of cadmium

Wave length 228. 8nm
Drying temp. 100°C
Drying time 20sec,
Charring temp. 3h5°C
Charring time 30sec
Atomizing temp. 1470°C
Atomizing time Ssec
Argon gas flow 7.5

Slit Width 0.7mm
Mode ABS
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Table 3. Contents of cadmium and zinc in liver
of food fishes

Species

Cadmium (ppm)

Zinc(ppm)

Promfret

Horse
mackerel

Yellow
tailrunner

Sand lance

Hair tail

0. 1638=0. 0071
(0. 0918~0. 2670)®
2. 872240. 0828
(2. 8363~2. 8845)
0. 6912-0. 0063
(0. 5783~0. 6818)
0. 06490. 0033
(0. 0566~0. 0762)
1. 0679=-0. 0180
(1.0484~1. 0968)

Alaska pollack 0.563220. 0656

Mackerel

(0. 4697~0. 6341)
0. 6951 0. 0002)
(0. 5786~0.9134)

40. 1338+ 4. 3980
(33. 3708~45. 6308)
42. 8302+ 4.0759
(36. 2677~47. 9540)
38.0528+ 1.1224
(36. 2677~39.6011)
50. 2444 2. 4929
(47. 0886~54. 7292)
36. 2689+ 1.3672
(36. 1663~38. 1153)
21. 2487+ 1.6230
(18. 7449~35. 6987)
31.8361% 3.9056
(25. 8059~35. 6987)

a All values are means of 10 determinations
*standard deviation.
b Values in parentheses indicate minimum to

maxium.
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Table 4. Contents of cadmium and zinc in head

of food ﬁshes_

Species Cadmium(ppm) Zinc(ppm)
Promfret 0.0104%0.0035* 33.2101% 5.9451
(0. 0081~0. 0156)> (24. 8860~38.9827)
Horse 0.0166~0. 0020 26. 8820 2.6909
mackerel (0.0150240.0196) (23.2819~30. 1061
Yellow 0.017940. 0010 15. 8520+ 1.2302
tailrunner (0. 0164~0.0194) (13.7124~17.6589)
Sand lance 0.019340. 0047 38. 22824+ 6.8840
(0.0152~0.0257) (29. 4356~46. 2242)
Hair tail 0.0122+0.0134 19. 7567+ 3.2741

(0.0112~0.0134) . (19.0122~20. 8643)
Alaska pollack 0.018320. 0020 19.7015+ 0.7052
(0.0164~0.0214) (17.1955~24. 8843)
0.0354+0.0086 - 29.6729+ 5. 1551
(0.0249~0.0457) (21.0191~35.3014)

Mackerel

a All values are means of 10 determination
+standard deviation.

b Values in parentheses indicate minimum to
maximum.
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Table 5. Contents of cadmium and zinc in muscle
of food fishes ‘

Species Cadmium (ppm) Zinc(ppm)

0.007740.0011*  9.4500+ 2. 3669
(0. 0063~0. 0089)® (7. 6240~13.0581)
Horse mackerel 0.0146=0.0032 9.8726+ 0.6133
(0.0102~0.0175)  (8.9947~10. 4991)

Promfret

Yellow 0.0177=0. 0071 5.4937+ 0.9087
tailrunner  (0.0118~0.0276)  (4.3645~ 6.7116)
Sand lance 0. 00860. 0004 23. 8847+ 2.8031
(0. 0080~0.0091)  (19.7143~26. 8498)

Hair tail 0.01520. 0032 5.2182+ 0.2797

(4.5794~ 5.5113)
5.8607+ 1.2767
(4.7394~ 7.9855)
5.5049: 0.7460
(4. 6841~ 7.0062)

(0.0077~0. 0223)
Alaska pollack 0.0059=0. 0017
(0- 0035~0.0072)
0. 007520. 0010
(0. 0062~0. 0089)

Mackerel

a All values are means of 10 determinations
+standard deviation.
b Values in parentheses indicate minimum to

maxium.
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Table 6. Analysis of variance of cadmium content in parts of food fishes

Classification Species Liver (ppm) Head (ppm) Muscle tissue

s (ppm) _ F value
Promfret 0.1638 0. 0104 0. 0077 29. 2391%*
Horse mackerel 2.8722 0.0166 0.0146 10991. 8590**
Yellow tailrunner 0.6912 0.0179 0.0177 46642. 2850%*
Sand lance 0. 0649 0.0193 0.0086 276. 0000**
Hair tail 1.0679 0.0122 0.0152 2622. 7930**
Alaska pollack 0.5632 0.0183 0. 0059 68. 3800%*
‘Mackerel 0. 6951 0.0354 0.0075 169. 1355**
Mean 0. 8740 0.0186 0.0110 —
Statistical Species; F=1.0058 (Nonsignificant)

Analysis Parts ; F=5.8052%

Liver Head Muscle tissue

* Signicfiant (P<(0.05), ** significant (P<(0.01), no difference between underlined treatments by Duncan’s
multiful range test (P<{0.01).

Table 7. Analysis of variance of zinc content in parts of food fishes

Classificatlon Species Liver (ppm) Head (ppm) Mus(c;gntli)ssue F wvalue
Promfret 40. 1338 33. 2101 9. 4500 115. 9821%*
Horse mackerel 42. 8302 26. 8820 9.8726 302. 6981%*
Yellow tailrunner 38.0528 15. 8520 5. 4937 1999. 0539%*
‘Sand lance 50. 2444 38. 2282 23. 8847 76. 5084**
Hair tail 36. 2689 19. 7557 5. 2182 2524. 1404%*
Alaska pollack 21. 2487 19. 7015 5. 8607 111. 0630%*
Mackerel 31.8361 29. 6727 5. 5049 135. 1180**
Mean 37. 2307 26. 1860 9. 3264 —
‘Statistical Species; F=7.2303%*

Analysis Sand Horse Hair

lance promfret mackerel Mackerel tail
Yellow Alaska

tailrunner pollack

Parts; F=65. 8341%*

Liver Head Muscle tissue

** Significant (P<{0.01), no difference between underlined treatments by Duncan’s multiful range test

(P<<0.01).
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