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Effects of Salt and Fermented Anchovy Extract on the Somatic Mutagenicity
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The effects of salt, raw anchovy, salted anchovy (20% salttanchovy), 6— and 12-month fermented
anchovy (20% salt added) on the somatic mulagenicity induced by MNNG (N- methyl-N‘—npitro—-N—-nitroso—
guanidine) were evaluated using in vivo Drosophila wing spol test system. Salt did not show any
mutagenicity wilth the feeding concentration of 0.1~1.0% in the test system. Salt increased the
frequency of large mwh spots from chromosomal recombination when induced by MNNG. The mutagenic
effects of melhanol extracls from raw, salled and fermenled anchovy samples were nol shown in the
absence of MNNG. The raw and fermented anchovy samples inhibited mulant clone frequency of D.
melanogester induced by MNNG, while salted anchovy increased the number of total rmnh spols. The
melhanol extract of 12-month fermented anchovy juice showed higher antimutagenic effects than that
of 6—month fermented anchovy sample. The [requencics of total miwh spot per wing obtained with the
methanol soluble fraction (MSF) from raw anchovy, salled anchovy and 12-month fermented anchovy
were similar to those seen with negative control. The comutagenic effect of MSF from I1Z2-month
fermented anchovy decreased compared to that from the salled anchovy. These results indicaled that
optimally ripened (12-month) fermented anchovy had anlimulagenic effect, even though the salt and

the salted anchovy without fermenilation may cause comulagenicity.
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Table 1. Frequencies of somatic mutation and recombi-
nalion in the Drosophila wing spot test system
after the third inslar larvar feeding wilh sall

Frequency per wing (number) of

Salt No aof Small Large Total
(90 wings mih ik ik
spols spals

{(1~2 cells) (>2 cells) spots
0 300 0.32(95) 0.06017) 0370112
010 60 0.43(25) 0.08( 5) 0.51¢ 31)
026 60 035021 0080 5) 0430 28)
0.50 80 0.30(20) 0.07( 4) 0,400 24)
1.00 60 028017 005({ 3) 0331 20)
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Tahle 2. ElTects of sall on the mulagenicity induced by N-
methyl-N’- pitro-N- nitrosoguanidine (MNNG,
3 mg/mL) 1n the Drosophilla melnogaster wing
spot test syslem (ruok/+)

Exposure dose Frequency per wing (number) of

MNNG No of Small Large Tolal
Salt (mg  WINES mwh mish -
(%6) fml) spots speots spols
) (1~2 cells} (>2 cells) i
0 3 112 06377y 042(47) 110124}
0.10 3 60 103(62)  11569) Z13(131
025 3 60 1I8(71)  10865)  226(136)
0.50 3 60 11388)  1.200(72)  2.33t140)
100 3 60 0000541 148(89) 238(143)
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Table 3. Frequencies of somalic mutalion and recombi-
nation in the Drosophila wing spol test system
after the Lhird instar larvar [ceding wilh me-
thanol exiract (1%) {rom raw anchovy and fer—
mented anchovy

Frequency per
wing (number) of

No.

Treatment of Small Large Total

wings mwh RN miwh

spots spots spats

{12 cells) (>% cells)

0 112 032005y  006(17) 0.37(112)
Raw anchovy G1 030018 006( 4 0360 22)
Raw anchovy+sall” 60  0.36(22) 008(44) 0440 27)
& months FAL® 60 030018 008( 5) 0.38( 23)
12 months FA]” 60 0320090 0.03( 3) 0.37( 22)
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Table 4. Effects of the mclhanol exiracts (1%) from anchovy and fermented anchovy on the mutagenicity induced by
N-methyl-N’-nitro- N-nitresoguanidine (MNNG, 3 mg/mL) in the Drosophilla melnogaster wing spot test

system (rmwh/+)

Exposure dose Frequency per wing {number) of

No. of

MNNG : e nush Total rach

Freatment {mg/mL) mes spotssm(alumgué}éﬂs) spgii,r%>2 cells) spots
0 3 112 {L.69077) 012047 1.100124
Raw anchovy 3 59 0.538(34) 04102 0.98(58)
(1667
Raw anchovy +salt” 3 50 0. 80(43) 073(44) 15392
[-58.91
6 months FAL” 3 0 0 45(27) 0.47(58) 0.92(53)
[26.6]
12 months FAJY 3 60 0.38(23}) 0.42(25) 080(48)
[43.4]

PRaw anchovy " salt = §0:20

Fermented anchovy liqud

YBermenled anchovy Juice

Ylnhihition (94) : Based on the control-corrected [requencies of clone formation per 24,400 cells, approximate number of

cells examined per wing. (Clone/wings-24,400), the percentages of wnhibition by samples were calculated as [ollows :
[(MNNG alone-MNNG plus sample)/MNNG alonel # 100 (Abraham, 1994).
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Table 5. Frequencies of somatic muialion and recombi-
nation in the Drosophila wing spol test system
after the third instar larvar feeding with me-
thanol soluble fraction (1%8) from raw anchovy
and fermented anchovy

Frequency per
wing (number) of

No

Treatment of Small Large Tatal
mivh ruvh

WITNES mh

SOES spots ts

(1~2 cells) (>Zeellyy PO
0 300 032(95)  00e6(17) 0.370112)
Raw anchovy 60 003018) 0060 1) 0.32( 15
Raw anchovy+salt” 60  037(22}  003( 2) 040( 24)
12 months FAJ” 80 03823 0050 3) 043¢ 26)

‘I)Raw anchovv !salt = 80 20
“Fermented anchovy juice
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Table 6. Frequencies of somalic mutation in the Drosophila wing spot test system altler treatments combined wilh
MNNG 3 mg/mlL and methanol soiuble fraction (1%) from raw anchovy and fermented anchovy

Exposure dose

No. of

Frequency per wing (number) of

MNNG Wings Small mwh Large nuwh Tatal #nch

Treatment {mg/mL) £ spols (1~2 cells)  spots (>2 cells) apota
0 3 112 069(77) (.42047) 1.100124)
Raw anchovy 3 50 1.18(71) 103(62) 221(13%)
Raw anchovy +salt” 3 60 LO7(64) 115(89) 222(133)
12 months FAF' 3 50 0 42(25) 1120687 1.53 92

"Raw anchovy - salt = 8020
“Fermented anchovy juice
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