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Table 1.  Heavy metal contents of spotted chub mackerel Scomber australasicus from July 1994 to
June 19957,
Sampling Hg Zn Cu Ni Pb cd
Date Place No. Part? (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
1994.7.24 Suao 16 DM  0.06+0.03 3.47+1.25 0.92+0.49 0.49£0.49 1.34+2.45 0.16+0.26
(0.00-0.10)  (1.92-7.15) (0.27-1.90) (0.08-1.98) (0.00-7.86} (0.00-0.97)
Maturity (kg/m?) AM  0.05%0.02 2.75%£0.93 0.75£0.59 0.30£0.38 0.68+1.01  0.17+0.47
1.2610.07 (0.00-0.10)  (1.21-4.66) (0.38-2.78) (0.00-1.51} (0.00-3.19) (0.00-1.87)
\ 0.03+0.01 17.3043.19 2.34+0.69 0.74+0.64  1.22+0.93 1.56%4.19
{0.00-0.05) (10.40-21.50) (1.61-4.32) (0.00-1.74) (0.00-3.25) (0.00-17.19)
1994.8.18 Keelung 15 DM  0.10£0.05 3.08+1.10 0.391+0.26 0.35£0.43  0.50+1.07  0.04+0.08
(0.04-0.21)  (0.54-4.70) (0.14-1.06) (0.00-1.51) (0.00-3.96) (0.00-0.31)
Maturity (kg/m?) AM  0.08+0.04 3.28+1.37 0.40+0.22 0.37£0.39  0.271£0.46  0.06+0.08
1.44+0.09 (0.03-0.15)  (0.37-6.24) (0.03-0.64) (0.00-1.34) (0.00-1.19) (0.00-0.28)
\% 0.06x0.03 14.62+2.80 1.64+0.50 1.08£1.08 3.25%4.92  0.41+0.19
(0.03-0.13)  (9.79-19.39) (0.78-2.51) (0.02-3.45) (0.00-15.68) (0.14-0.75)
1994.9.24 Suao 6 DM  0.08+0.05 2.7520.31 0.661+0.28 0.27+0.35 0.00+£0.00  0.04£0.06
(0.04-0.17)  (2.43-3.33) (0.28-1.00) (0.00-0.92) (0.00-0.00) (0.00-0.15)
Maturity (kg/m’) AM  0.1110.08 2.82+1.12 0.55+0.21 0.19£0.23  0.1120.15  0.04+0.04
1.36+0.05 (0.03-0.26)  (1.88-4.95) (0.36-0.91) (0.00-0.29) (0.00-0.34) (0.00-0.09)
Vv 0.06+0.03 13.12+£1.74 1.27+0.12 0.75+0.67  0.01+£0.02  0.59+0.52
(0.04-0.11) (10.71-15.90) (1.11-1.47) (0.00-1.56) (0.00-0.04) (0.00-1.55)
1994.11.3 Keelung 3 DM  0.07£0.03 0.92+0.79 0.26£0.27 0.13£0.13.  0.37+0.32  0.0320.03
(0.04-0.10)  (0.00-1.42) (0.00-0.54) (0.00-0.25) (0.00-0.56) (0.00-0.06)
Maturity (kg/m*) AM  0.0620.04 0.56£0.92 0.18£0.13 0.23£0.38 1.20%1.47  0.04£0.04
1.28+0.19 (0.03-0.11)  (0.00-1.63) {0.08-0.33) (0.00-0.67) (0.16-2.88) (0.00-0.07)
\ 0.05£0.01 9.79+2.56 1.11+0.26 0.41£0.18 0.74%0.73  0.3910.13
(0.04-0.06)  (8.14-12.74) (0.85-1.36) (0.20-0.53) (0.21-1.57) (0.30-0.51)
1994.11.29 Keelung 3 DM  0.060.02 0.69£1.19 0.08+0.14 0.40£0.36  0.00£0.00  0.03+0.04
(0.04-0.07)  (0.00-2.06) (0.00-0.24) (0.00-0.69) (0.00-0.00) (0.00-0.08)
Maturity (kg/m?) AM  0.06£0.03 1.1120.96 0.22+0.31 0.16+0.08 1.08%x1.36  0.00+£0.00
1.43+0.05 (0.03-0.09)  (0.00-1.68) (0.03-0.58) (0.07-0.22) (0.21-2.56) (0.00-0.00)
Vv 0.03+0.02 15.02+5.38 1.02%0.45 0.79+0.45 0.85£0.47 0.211+0.04
(0.01-0.05)  (9.48-20.23)  (0.50-1.31) (0.28-1.13) (0.44-1.37) (0.17-0.25)
1994.12.30 Keelung 3 DM  0.11+0.05 3.74+2.35 0.47£0.32 0.34£0.29  0.0920.09  0.06x0.03
{0.05-0.15)  (2.08-6.43) (0.21-0.83) (0.00-0.54) (0.00-0.19) (0.03-0.09)
Maturity (kg/m’) AM  0.08+0.03 3.31£0.57 0.55+0.36 0.33+£0.32  0.18+0.29  0.05+0.05
1.32+0.12 (0.05-0.10)  (2.67-3.77) (0.24-0.95) (0.00-0.64) (0.00-0.52) (0.00-0.09)
Vv 0.06x0.04 12.9612.16 1.56+0.21 0.16£0.23  0.00+£0.00 0.56+0.19
(0.03-0.10) (11.32-15.41) (1.32-1.73) (0.01-0.42) (0.00-0.00) (0.44-0.79)

*'Heavy metal content was expressed as meantstandard deviation and as the minimum and the maximum.
*DM: Dorsal meat; AM: Abdominal meat; V: Viscera.
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Table 1. (Continued) Heavy metal contents of spotted chub mackerel Scomber australasicus
from July 1994 to June 1995™.
Sampling Hg Zn Cu Ni Pb cd
Date  Place No. Part? (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

1995.1.20 Suao 3 DM 0.03£0.03 2.79+0.12 0.53%0.16 0.26+0.38 1.87£2.87 0.06+0.09
(0.00-0.05) (2.66-2.89) (0.38-0.69)  (0.00-0.69)  (0.00-5.17) (0.00-0.17)

Maturity (kg/m?) AM 0.03%0.03 3.32+0.72 0.82+0.64 1.04£0.99 2.25%3.49 0.00+0.00
1.32+£0.02 (0.00-0.05) (2.58-4.02) (0.24-1.50)  (0.00-1.99) (0.00-6.27) (0.00-0.00)

\Y 0.01+0.02 20.20+2.70 2.59+1.74 0.05+0.07 0.85+1.47 0.06£0.11

(0.00-0.04) (10.40-21.50) (1.23-4.55)  (0.00-0.13)  (0.00-2.55) (0.00-0.19)

1995.3.1 Suao 3 DM 0.03+0.03 2.01+0.14 0.44+0.13 0.23+0.02 0.64+0.29 0.00+£0.03
(0.00-0.05) (1.87-2.14) (0.36-0.59)  (0.21-0.24)  (0.33-0.91) (0.00-0.05)

Maturity (kg/m?*) AM 0.06+0.01 2.29+0.40 0.76x0.39 0.64+0.38 0.78+0.18 0.05%0.06
1.33£0.08 (0.05-0.07) (2.03-2.75) (0.51-1.21)  (0.38-1.08) (0.58-0.92) (0.00-0.12)

\Y% 0.03%0.01 18.39£12.63  0.87+0.25 0.35+£0.09 0.66%0.15 0.16£0.11
(0.02-0.03)  (9.78-32.89) (0.60-1.09)  (0.27-0.44)  (0.49-0.77) (0.08-0.28)

1995.3.14 Suao 3 DM 0.07+0.03 2.27+0.18 0.42+0.15 0.09£0.09 0.49+0.85 0.04+0.04
(0.05-0.11) (2.07-2.42) (0.31-0.59)  (0.00-0.18)  (0.00-1.47) (0.00-0.07)

Maturity (kg/m?) AM 0.07+0.06 2.50+0.13 0.78%0.89 0.04x0.04 0.00£0.00 0.0610.02
1.31+0.01 (0.03-0.14) (2.41-2.65) (0.15-1.80)  (0.02-0.09)  (0.00-0.00) (0.04-0.08)

\% 0.06+0.01 24.25£11.69 1.3740.63 0.14£0.18 0.03+0.05 0.67+0.78

(0.05-0.07) (12.45-35.82) (0.71-1.97)  (0.02-0.34)  (0.00-0.09) (0.49-0.85)

1995.4.28 Suao 3 DM 0.18+0.22 1.95+0.30 0.30+0.07 0.70%0.63 0.00+0.00 0.03+0.02
(0.05-0.43) (1.65-2.25) (0.26-0.38)  (0.00-1.21)  (0.00-0.00) (0.01-0.04)

Maturity (kg/m?) AM 0.20+0.19 2.04+0.06 0.6310.28 0.74%0.28 0.0910.15 0.02+0.03
1.30+0.05 (0.06-0.42) (1.98-2.10) (0.34-0.90)  (0.55-1.06)  (0.00-0.26) (0.00-0.05)

\Y 0.13+0.08 12.34+0.73 1.50+0.26 0.78+0.59 0.12£0.18 0.4510.14

(0.05-0.20) (11.76-13.16) (1.25-1.77)  (0.09-1.13)  (0.00-0.33) (0.36-0.61)

1995.5.25 Suao 3 DM 0.17+0.05 3.18+1.07 0.27%0.29 0.17+0.15 1.23+2.14 0.01+0.01
(0.13-0.22) (2.09-4.22) (0.07-0.60)  {0.00-0.28)  (0.00-3.70) (0.00-0.02)

Maturity (kg/m”) AM 0.21+0.12 2.4520.22 0.30+0.10 0.04£0.07 1.58+2.08 0.02+0.02
1.28+0.06 (0.10-0.33) (2.22-2.65) (0.20-0.40)  (0.00-0.12)  (0.00-3.94) (0.01-0.04)

vV 0.17+£0.07 19.19+4.57 1.42%0.08 0.11+0.11 0.00£0.00 0.76+0.23

{0.10-0.23)  (15.05-24.09) (1.33-1.47)  (0.00-0.21)  (0.00-0.00) (0.51-0.96)

1995.6.21 Keelun 3 DM 0.06x0.05 2.41£0.27 0.49x0.14 0.12£0.04 0.020.04 0.000.01
g (0.02-0.11) (2.23-2.72) (0.37-0.46)  (0.07-0.14)  (0.00-0.07) (0.00-0.01)

Maturity (kg/m?) AM 0.06£0.02 0.91+0.22 0.43+0.10  0.18+0.23 0.11£0.20 0.00£0.01
1.33+£0.02 (0.04-0.08) (2.71-3.14) (0.34-0.53)  (0.03-0.45)  (0.00-0.34) (0.00-0.01)

\ 0.05%0.02 14.96%1.57 1.63+0.19 0.13+£0.06 0.00+0.00 0.13+£0.17

(0.03-0.07)  (13.89-16.76) (1.46-1.83)  (0.08-0.20)  (0.00-0.00) (0.00-0.32)

*'Heavy metal content was expressed as meanztstandard deviation and (the minimum-the maximum).

*2DM: dorsal meat; AM: abdominal meat; V: viscera.
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An Investigation on Heavy Metal Contents of Spotted Chub Mackerel
Scomber australasicus

Abstract

From July 1994 to June 1995, a total of 64 fresh-iced spotted chub mackerel Scomber australasicus (Cuvier)
were sampled from Keelung and Su-ao areas, Taiwan. The contents of Hg, Zn, Cu, Ni, Pb and Cd in the dorsal
meat, abdominal meat and viscera were analyzed. The data showed that no relation existed between all the 6
heavy metal contents and the part of the fish, the maturity of the fish, the month or the area; however, the
contents of Ni, Pb and Cd in the viscera were higher than those in the dorsal meat or abdominal meat although
those in the latter two parts were similar. All the samples were not or slightly contaminated by Hg, Zn or Cu.
However, it must pay attention on the fact that they, especially the viscera, might be contaminated by Ni, Pb and
Cd.
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