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in Comminuted Fish Muscle*'
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Abstract

A study was made to determine the effectiveness of cystein and side problems in reducing the
mercury content of comminuted muscle of fish from Kagoshima Bay. (1) About 50% of the mer-
cury content in raw muscle could be removed by extrating with 0.5% cystein solution (pH 5.0).
About 70% of the mercury pre-cooked fish muscle could be removed by extrasting with the solu-
tion (pH 1.4). However, loss of protein due to dissolving in the extract was appreciably large
when raw muscle was treated with the cystein solution of low pH value. Thus the mercury in
muscle may be reduced advantageously in case of cooked state of muscle. (2) Change due to
ultrafiltering the extract in the concentration of protein and mercury in the extract proved the
mercury to be without bonding with protein. (3) About 50—70% of protein in the extract was
recovered by means of shifting pH value or adding hexametaphosphate. Only small amounts of
mercury in the extract were distributed in the removed protein.
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Table 1. Mercury removed from fish muscle by extraction treatment.

Mercury content

Sample (total Hg, ppm) Mercury

Species muscle Treatment recovered

Wet basis*  Dry basis %

None® pH 6.5 0.900 3.60 -

Minced Cystein* pH3.7 ¢ 0.059 2.70 25.0

Cystein® pH36 B 0.024 1.70 52.8

Conger eel(A) .

None® pH 7.1 0.970 4.00 —

Minced, cooked  Cystein® pH29 B 0.073 1.50 62.5

Cystein® pH14 B 0.052 1.50 72.5

None® pH 6.1 0.140 0.53 —

Minced Cystein® pH38 & 0.016 0.29 45.3

Cystein® pH38 B 0.007 0.24 54.7

Skipjack

None® pH 5.8 0.170 0.57 —

Minced, cooked  Cystein® pH28 B 0.011 0.16 71.9

Cystein® pH14 B 0.011 0.15 73.9

None® pH — 0.560 4.07 —

Minced Cystein® pH50 §¢ 0.190 2.04 50.0

Cystein® pH37 §¢ 0.070 1.75 57.0

Conger eel(B)

None® pH — 0.770 4.20 —

Minced, cooked  Cystein® pH50 §¢ 0.210 1.39 67.0

Cystein® pH29 §¢ 0.097 1.18 72.0

. None® pH — 1.40 8.75 —

Minced Cystein®  pH 5.0 0.90 433 50.6

Croupers

. None® pH — 1.30 8.35 —

Minced, cooked (o ine  pH 5.0 0.39 2.72 67.5

2 : Not corrected for change in moisture content of sample °: Original muscle
©:0.5% cystein—HCI * H2O  ¢: Stirred : Blended

Table 2. Loss of protein in reducing mercury in muscle of conger eel.

Content in treated muscle

Sample Treatment Protein Loss of
muscle Moisture protein
Wet basis  Dry basis
% mg/g mg/g %

Minced None* 75.0 167.0 668.0 0

mnce Cystein® 98.6 9.4 587.0 12.1
Minced, None* 75.8 164.0 677.7 0
cooked Cystein® 93.4 41.7 631.8 6.8

*: Original muscle *: 0.5% cystein * HCI * H:O
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Table 3. Loss of protein due to extraction treatment, and concentration of mercury in ultrafil-
trate of extract.

Concentration in

Mercury  Loss of protein

Sample Treatment recovered  due to extraction Extract Ultafiltrate
muscle protein Hg protein Hg
% % mg/ml ppm mg/ml ppm
None® — 0
Cystein® pH 5.0 50.0 8.0 0.5 0.024 0 0.023
Cystein® pH 3.7 570 38.0 2.3 0.057 0 0.040
Minced
None* - 0
Cystein® pH 2.7 540 35.0
Distilled pH 2.7 29.0 39.0 3.7 0.023 0 0.001
water
Minced, Nonc‘t o 0
cooked Cystein® pH 5.0 67.0 6.0 0.5 0.041 0.05 0.039
Cystein® pH29 720 7.0 4.0 0.034 0.05 0.026

*: Original muscle ®:0.5% cystein. HCI - H:0
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Table 4. Mercury in protein recovered from the extract by the methods of pH shift and hexa-
meta-phosphate addition.

Extract Distribution of
Recovery Hg, after
Recovery Kind Conc. of of treating, %/total
method protein
muscle treating  protein Hg recovered soluble
species solution  mg/ml pg/ml % protein fraction
raw  Cystein 5.5 0.056 75 4.6 84.6
. Conger .
pH shift | Distilled 15.8 0.092 51 56.5 39.1
ce water
raw  Cystein 5.5 0.056 96 15.7 76.4
Conger o
H t ) raw  Distilled 15.8 0.092 81 95.6 0
€xa-meta- ee) Water
phosphate
addition raw  Cystein 2.7 0.150 52 6.6 103.3
Crouper .
cooked Cystein 1.5 0.244 67 3.3 78.7
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