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Reduced Comutagenic and Antimutagenic Effects of
Bamboo Salt Prepared with KCl and NaCl

Keun-Ok Jung, Seon-Mi Lee, Sook-Hee Rhee and Kun-Young Park

Department of Food Science and Nutrition, and Kimchi Research Institute,
Pusan National University, Busan, Korea

To reduce the effect of salt on mutagenicity, the KCI mixed (chunil salt : KC1=3~7 :
7~3) bamboo salt (BS) was developed. Comutagenic/antimutagenic effects of KCI mixed
BS were investigated in Ames test, SOS chromotest and micronucleaus test. All the salts
studied showed comutagenic effects on the N-methyl-N’-nitro-N-nitrosoguanidine (MNNG)
in Salmonella typhimurium TA100. One time heat treated BS1x K7 (chunil salt : KCl=
3 ©7) exerted the lowest comutagenic activity among the salts. In SOS chromotest using
E. coli PQ37, Guwoon salt (GS), 9 times heat treated BS and the KCl mixed BS samples
blocked the SOS response induced by MNNG, while purified salt (PS) increased the SOS
induction factor. One time heat treated BS1x K7 exhibited the highest antimutagenic
activity among the KCl mixed BS. The induction of chromosome abberations by
mitomycin C was increased by pre-treatment with salt. However, GS and 9 times heat
treated BS significantly decreased the frequency of micronucleated reticulocytes compared
to the PS (p<0.05). One time heat treated BS had more suppressive effects on chro-
mosome abberation than KCl and the mixture of chunil salt and KCI (3 : 7). These result
indicated that the KCl mixed BS1x K7 showed the lowest comutagenic effects among
the salts and the ratio of K and Na was important factor to reduce comutagenicity or
to increase antimutagenicity of salt in the mutagenicity test system.
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Table 1. Effect of various kinds of salt on the mutagenicity induced by N-methyl-N’-nitro-N-nitrosoguanidine (MNNG;

0.4ug/plate) in Salmonella typhimurium TA100

Revertants/plate
Sample
1.5 mg/plate 5 mg/plate 10 mg/plate

Spontaneous 13516 13516 13516

Control (MNNG) 541+21° 541421 541+21°
Purified salt (NaCl) 1407+17° 1859+41° 1932436
KCl 579+13° 857+29" 1020+44°
Guwoon salt"” 958+12° 1307+20* 1652+28"
Bamboo salt” (BS) 845+31¢ 1270+11% 1475+7°
BS1x”K7 (Chunil salt : KCI=3 : 7) 878+42° 11504368 1439+13¢
BS1x K5 (Chunil salt : KCI=5 : 5) 973+18° 1272425 1495+14°
BS1x K3 (Chunil salt : KCI=7 : 3) 104633 1376+5° 1666+31°
BS2xYK7 (Chunil salt : KCI=3 : 7) 843+29¢ 1242+8° 1442+36°
BS2x K5 (Chunil salt : KCI=5 : 5) 944+29° 1354+25% 1553+35°¢
BS2x K3 (Chunil salt : KCI=7 : 3) 975+7° 1444+39° 1667+39"

" Baked natural salt(from sea water) in ceramic vessel, ? 9 times heat treated natural salt with bamboo stub and yellow
clay, ? 1x heat treated bamboo salt, Y 2x heat treated bamboo salt
*~! Means with the different letters in the same column are significantly different (p<0.05) by Duncan’s multiple range

FEdelsE Yehe] £2 HEdwWelds
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Table 2. SOS response of various kinds of salt (100pg/well) against N-methyl-N’-nitro-N- nitrosoguanidine (MNNG;

hghetell - et2] 4]

Al6A A 3% 2001

40 ng/assay) in E. coli PQ37
Sample B-Glactosidase () Alkaline phosphatase (p) .SOS.
concentration B/ induction
ODuy2o Unit ODu2o Unit factor
Spontaneous 0.549+0.01 18.3 0.538+0.01 17.9 1.02 1.00
Control 1.339+0.01 44.6 0.562+0.01 18.7 2.38 2.33
Purified salt (NaCl) 1.318+0.01 439 0.505+0.01 16.8 2.61 2.56
KCl1 1.324+0.02  44.1 0.586+0.01 19.5 2.26 222
Guwoon salt"” 1.313+0.01 43.8 0.588+0.01 19.6 2.23 2.19
Bamboo salt” (BS) 1.279+0.01  42.6 0.593+0.01 19.8 2.16 2.12
BS1xYK7 (Chunil salt : KC1=3 : 7) 1.309+0.01 43.6 0.624+0.01 20.8 2.10 2.06
BS1x K5 (Chunil salt : KCI=5 : 5) 1.315+0.01 43.8 0.592+0.01 19.7 2.22 2.18
BS1x K3 (Chunil salt : KCI=7 : 3) 1.334+0.01 44.5 0.551+0.01 18.4 2.42 2.37
BS2xYK7 (Chunil salt : KC1=3 : 7) 1.276+0.01 42.5 0.553+0.02 18.4 2.31 2.26
BS2x K35 (Chunil salt : KCI=5 : 5) 1.320+0.01  44.0 0.564+0.01 18.8 2.34 2.29
BS2x K3 (Chunil salt : KCI=7 : 3) 1.332+0.01 44.4 0.549+0.01 18.3 2.43 2.38
"% The explanation is the same as shown in Table 1.
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Fig. 1. Frequencies of micronucleated reticulocyte (MNRET)
in the mice peripheral blood after administration of
various salt followed by mitomycin C (MMC) treatment.
Guwoon salt: Baked natural salt (from sea water) in
ceramic vessel, Bamboo salt: 9 times heat treated natural
salt with bamboo stub and yellow clay. * ° Means with
the different letters are significantly different (p <0.05) by
Duncan’s multiple range test.
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Fig. 2. Frequencies of micronucleated reticulocyte (MNRET)
in the mice peripheral blood after administration of
various salt followed by mitomycin C (MMC, 1 mg/kg)
treatment. CS: Chunil salt, GS: Guwoon salt, CS-K:
Chunil salt : KCI=3 : 7, BS1x K7: 1 time heat treated
bamboo salt (Chunil salt : KCI=3 : 7)
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