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Antimutagenic and Anticancer Effects of Salted
Mackerel with Various Kinds of Salts
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Raw meat of mackerel (Scomber japonicus) was salted by refined, sun-dried, bamboo, and KCl-added bamboo
salts. Antimutagenic activity on N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) in Ames test and growth
inhibitory effects of AGS human gastric and HT-29 human colon adenocarcinoma cells were investigated
using methanol extracts of the salted mackerels. Mackerel salted sun-dried, bamboo, and KCl-added bamboo
salts used increased the antimutagenic activities against MNNG, however, the sample treated with refined
salt reduced the antimutagenic activity. Inhibitory effects of the salted-mackerels on the growth of human
cancer cells were increased as dose dependent pattern. Mackerel salted with refined salt activated the growth
of AGS human gastric adenocarcinoma cells, but mackerel salted with sun-dried, bamboo, and KCl-added
bamboo salts kept or increased anticancer effect compared to the raw mackerel. Mackerel salted with KCl-added
bamboo salt led to the highest antimutagenic and anticancer activities. These results suggest that antimutagenic
and anticancer effects of mackerel during manufacturing of the salted-mackerel could be enhanced by using
different kind of salts such as bamboo, or KCl-added bamboo salts.
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Table 1. Mineral contents of the various salts analyzed with

Ca Fe K Mg S P Zn

Refined salt 263 104 404 84 33 06 4.9
Sun-dried salt 1,975 217 3,701 52,502 43,188 9.4 10.9
Bamboo salt 1,508 271 11,136 5417 1,954 64 0.53
NaCEKCI (7:3) 536 274 12,542 6,278 2,794 4.1 0.52
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Table 2. Antimutagenic effects of methanol extracts from
the various salit-treated mackerels against N-methyl-N'-nitro-
N-nitrosoguanidine (MNNG; 0.40 pg/plate) in Salmonella
typhimurium TA100

Revertants/plate (level of sampie)

Treatment

1.25 mg/plate 2.5 mg/plate
Spontaneous 11615
Control (MNNG) 1,101242°

No-salt mackerel
Refined salt mackerel
Sun-dried salt mackerel
Bamboo salt mackerel 745+49% (36) 492+33% (62)
NaCl:KCI (7:3) mackerel  682+40° (42) 482+14% (63)

“The values in parentheses are the inhibition rates (%).

“*Means with the different letters in the same column are
significantly different (p<0.05) by Duncan's multiple range
test.
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Fig. 1. Growth inhibition of (a) AGS human gastric and (b)

HT-29 human colon adenocarcinoma cells treated with

methanol extract from raw mackerel.

“*Means with the different letters in the same column are
significantly different (p<0.05) by Duncan's multiple range
test.
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Table 3. Inhibitory effects of methanol extracts from the
various salt-treated mackerels on the growth of AGS human
gastric adenocarcinoma cells after 48 hours of incubation
at 37C

Cell number (x10*mL)

Treatment

200 rg/mL 400 ng/mL
Control 92+12°
No salt mackerel 68£7%°(26)" 34+3°°(63)
Refined salt mackerel 753" (19) 39+7° (58)
Sun-dried salt mackerel 55+5° (40) 25+4° (73)
Bamboo salt mackerel 59+5° (36) 20£2°(78)
NaCl:KC! (7:3) mackerel 54+5° (41) 12+5%(87)

UThe values in parentheses are the inhibition rates (%).

“*Means with the different letters in the same column are
significantly different (p<0.05) by Duncan's multiple range
test.
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Table 4. Inhibitory effects of methanol extracts from the
various salt-treated mackerels on the growth of HT-29 human
colon adenocarcinoma cells after 48 hours of incubation at
37C

Cell number (x10%/mL)

Treatment

200 1g/mL 400 «g/mL
Control 82+12°
No salt mackerel 58+3° (29)" 27+8° (67)
Refined salt mackerel 84+197°(22) 328" (61)
Sun-dried salt mackerel 50+ 9" (39) 2316° (72)
Bamboo salt mackerel 47+ 8° (42) 24+3° 71)
NaCI:KC! (7:3) mackerel 44+ 7° (46) 2145° (77)

“The values in parentheses are the inhibition rates (%).

"*Means with the different letters in the same column are
significantly different (p<0.05) by Duncan's multiple range
test.
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