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ABSTRACT : Bacterial mutagenicity of shellfish or canned products of red-muscle fish affected by hot-air-
dry processings and/or during storages was investigated by Ames preincubation method. Mussel (Myfilus
edulis) and surf clam (Tapes japonica) dried under either 40°C, 50°C or 60°C until remained about 25% wat-
er content was stored at 4°C or 25°C for 6 months. Commercially available canned product of pacific saury
(Cololabis saira) and mackerel saury (Scomber japonicus), whose producer or date of manufacture was ident-
ical each other, was stored at 25°C for 6 months. Mutagenic substances from sample (25 g dry weight) were
extracted and purified for mutagenicity assay against S. typhimurium TA98 by the simultaneous distillation
extraction (SDE) method (Lee et al. 1955). Mutagenicity of sample was expressed number of revertant per 25
g dry sample. Number of revertant from unheated mussel sample was appeared to be 135, relative to 22
from unheated surf clam sample. Mutagenicity of both shellfish was strongly affected by heat treatment, but
a lesser extent by storage conditions, even at 25°C for 6 months. Revertants of the mussel sample dried at
40°C, 50°C, or 60°C was found to be 227, 779, and 883, respectively. Similar, but lower, mutagenicity was
observed from the sample of surf clam dried at 40°C, 50°C, or 60°C than mussel. Mutagenicity of canned pa-
cific saury and mackerel samples was not influenced by storage conditions. Number of revertant from pa-
cific saury was 175 which was relatively higher than 5 from mackerel. Mutagenicity of fresh pacific saury
and mackerel samples was significantly higher than that of their counterparts from canned products. These
results indicate that mutagenicity of the shellfish was affected by heat treatment (40°C, 50°C, or 60°C) used
for drying process, but not much by storage for 6 months at 4°C or 25°C and the mutagenicity of canned
products of red-muscle fish was not influenced by storage, even at 25°C for 6 months.
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Table 1. Moisture content (%) of mussel and surf clam muscles effected by drying and storage conditions”

Treatment Storage (month)
Drying(°C) Storage(*C) 0 1 3 6
Mussel
40 4 31.9+2.4 36.0+1.6 30.1+1.4 31.0+0.5
45 319+24 109+1.2 82+1.0 57+0.2
50 4 21.2+7.2 276138 23.4+2.7 22.4+2.2
25 21.2+7.2 16.2+2.2 99=+21 54+09
60 4 17.3+3.4 26.1+2.5 254422 21.2+0.5
25 17.3+3.4 15.7+1.9 9.5+1.5 4.8+0.7
Surf clam
40 4 27.7+1.8 31.5+04 32.0+6.0 29.0+1.2
25 27.7+1.8 15.610.5 10.2+0.4 6.0+1.1
50 4 244+0.4 257+1.5 232413 252408
25 24.4+04 149+0.6 8.9+0.3 58406
60 4 20.7+0.9 189+1.1 18.1+1.0 156+14
25 20.7+0.9 155+0.4 9.8+0.4 52+1.0

"Moisture content (%) was determined by drying samples at 105°C. Moisture content of raw mussel and surf clam was 77.9+0.6

and 79.7+0.72, respectively.
“Mean + SD for three experiments.
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Table 2. Effects of drying and storage conditions of mussel muscles on the mutagenicity for S. typhimurium TA98 determined by
Ames preincubation method

Treatment . .
Revertant/plate Extracted material” Revertant equivalent to
Storage period Storage temp  Drying temp (500 pg extract) (mg/25 g dry weight) 25 g dry weight
(month) (O] (9]
Raw 5+£0.7? 13.5 135+19
0 40 8+1.0 14.4 230+29°
50 22+33 17.7 779+116
60 24122 18.4 883479
7+15
1 4 40 19422 17.1 239+51
50 25+25 18.7 710+82
60 19.6 980+ 98
25 40 7+1.7 15.3 214+21
50 21+2.6 16.9 710+ 88
60 28+32 187 1047120
3 4 40 Sx21 13.2 132455
50 24+3.1 16.4 7871101
60 26129 18.7 9724108
25 40 6+1.1 17.3 208+38
50 28+2.4 19.0 1064+ 106
60 30+2.7 18.3 1128+99
6 4 40 4+1.1 16.2 146+40
50 24117 172 826+ 58
60 26+2.3 17.8 997+ 82
25 40 9+10 15.7 282+31
50 25+1.4 18.6 93052
60 34132 18.4 1177+114

YMaterials were extracted from mussel muscle by Lee er al. (1995) method. Value represents average of three experiments.

“Mean +SD of three experiments. Mean values obtained by subtraction of spontaneous revertants (22+ 3).

“LSD at p=0.05 level was 211 for drying temperatures (40°C, 50°C, 60°C) and 230 for the storage conditions (dried at 60°C and
stored at 25°C for 0, 1, 3, and 6 months).
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Table 3. Effects of drying and storage conditions of surf clam muscles on the mutagenicity for S. typhimurium TA98 determined

by Ames preincubation method

Treatment . .
Revertant/plate Extracted material” Revertant equivalent to
Storage period Storage temp  Drying temp (500 pg extract) (mg/25 g dry weight) 25 g dry weight
(month) C) C)
Raw 1+0.27 11.0 2214

0 40 8+4.2 10.7 171£90°
50 14+4.0 11.2 313+90

60 20+3.2 12.9 51683

1 4 40 7+3.2 13.7 192+88
50 10+3.2 12.7 254181

60 17+0.7 15.1 513+21

25 40 8+1.7 12.1 194+41

50 11+1.4 14.6 321+41

60 17+1.0 14.1 479128

3 4 40 9+1.1 12.1 256131
50 12+2.8 14.6 334+78

60 17+2.2 15.0 51066

25 40 10+0.9 14.2 236121

50 13+08 13.9 343+21

60 19+1.3 154 574439

6 4 40 10+1.3 13.1 262134
50 14£20 12.5 350150

60 19+£22 13.8 254161

25 40 11+1.3 12.1 266+ 31

50 13+1.0 15.4 400+ 30

60 23+2.0 13.8 635+55

"Materials were extracted from mussel muscle by Lee ez al. (1995) method. Value represented an average of three experiments.
“Mean = SD of three experiments. Mean values obtained by subtraction of spontaneous revertants (221 3).
PLSD at p=0.05 level was 175 for drying temperatures (40°C, 50°C, 60°C) and 164 for the storage conditions (dried at 60°C and

stored at 25°C for 0,1,3, and 6 months



Mutagenicity of hot-air dried shellfish and canned products 119

Table 4. Effects of storage conditions of pacific saury and mackerel on the mutagenicity for S. typhimurium TA98

Storage period Revertants plate Extracted material” Revertant equivalent to
(month) (500 pg extract) (mg/25 g dry weight) 25 g dry weight
Pacific saury

0 38+1.4 23 175+ 6%

1 41435 22 180+ 15

3 35130 2.4 168+ 14

6 40+3.2 2.3 184414
Mackerel

0 1+0.1 2.5 5+1¢

1 1+0.5 34 7+3

3 1+0.5 24 5+2°

6 2+1.0 23 9+59

YMaterials were extracted from samples by Lee et al. (1995) method. Value represented an average of three experiments.
PMean + SD of three experiments. Mean values obtained by subtraction of spontaneous revertants (224 3).
»Same letter in a column means insignificance at p<0.05 by LSD.

Table 5. Bacterial mutagenicity of fried and fresh fish samples for S. typhimurium TA98 assayed by Ames preincubation method

Fish sample” Revertant plate? Material extracted® Revertant Revertant from fresh
(mg/25 g fried fish sample) 25 g fried fish sample fish sample®
Pacific saury 177+18% 3.5+03 12394126 320+28
Mackerel 97+7 4.0+0.2 776+ 56 120+35
Brown sole 170+16 3.8+0.5 1292+96 150426
Yellow croaker 232+10 3.5+03 1617+70 212+15

Fillet of fish sample was fried at 210°C for 10 min each side and extracted by the method of Lee et al. (1995).

PEach assay contained S9 (5%)+500 g materials extracted from fish sample,

“Materials were extracted from samples by Lee ef al. (1995) method. Value represented an average of three experiments.
“Revertant per 25 g dry base.

“Mean + SD of three experiments. Mean value was obtained by subtraction of spontaneous revertants (TA98: 21+2).
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