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Abstract

Gamma irradiation at 5 and 10 kGy was applied to Kwamegi (semi~dried Colobabis seira) for their possible
hygiene quality and carried out genotoxicological safety. In vitro genotoxicological safety of each 5 and 10
kGy-irradiated Kwamegi was evaluated by Salmonella typhimurium (TA98, TA100, TA1535 and TA1537) and
E. coli WP2 uvrA reversion assay, SOS chromotest (Escherichia coli PQ37) and chromosome aberration test
(Chinese hamster lung fibroblast cells) in the absence and presence of an exogenous metabolizing system (S9
mix). Gamma-irradiated samples were not different from nonirradiated—control to respective in vitro tests. And
in vivo micronucleus test using ICR mice (male) micronucleus was not observed. Kwamegi exposed to 10 kGy-
gamma ray revealed negative results in these three in vitro mutagenetic tests and in vivo micronucleus test
up to 10,000 ug/plate, respectively. The results indicated that 5 and 10 kGy gamma-~irradiated Kwamegi (semi-
dried Colobabis seira) did not have mutagenicity.

Key words: Kwamegi (semi-dried Colobabis seira), gamma irradiation, Ames test, SOS chromotest, chromosome
aberration test, micronucleus test
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Table 1. Yields of water soluble fraction and 50% -methanol
soluble fraction extracted from irradiated and nonirradiated
Kwamegi

Water soluble fraction 50%-methanol soluble

Sample (g/100 g) fraction (g/100 g)
0 kG 13.91 13.83
5 kG 19.32 15.07
10 kG 21.80 15.89
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Table 2. Revertant colonies in S. typhimurium and E. coli WP2 uvrA reversion assay for nonirradiated- Kwamegi

No. of revertant colonies (His™) per plate

Test material Dose. S-9 E.coli
(ng/plate) TAY TAL00 TA1535 TAL537 ——
P2 uvrA
10000 - 38+2" 207+13 43+6 12+3 17+2
5000 - 33+8 190+9 45+1 8+4 6£3
2500 - 24+3 163£3 33+7 749 10+2
1250 - 23+7 170+21 31+10 741 9+5
Water- 625 - 23+4 14710 29+5 4=7 5+1
fraction 10000 + 41+8 271+18 48+5 11%3 10£5
3000 + 40+7 2309 40+2 9+2 9+2
2500 + 3112 190+ 15 39+11 746 6+2
1250 + 27+3 180+8 30+7 8+4 5+4
625 i 20+2 157+19 2743 6=5 6+1
10000 - 44+7 2157 34+2 10+3 9+4
5000 - 36+2 159£2 24+6 9+2 6+1
23500 - 34+15 190£17 24+9 8+5 742
1250 - 32+6 181+15 1713 9+1 71
Methanol - 625 - 27+12 1874 10£4 8+2 6+3
fraction 10000 + 408 196+9 42+4 14£3 21+3
5000 + 48+5 167£11 40+13 9%5 14+2
2500 + 38+ 14 180£0 259 10£7 9*1
1250 + 39+t1 141+28 32*1 5+6 6+1
625 + 275 16112 18£0 7+5 81
H:0 - 16%5 185=14 34+2 612 5+1]
H.O + 1843 184%15 365 7+3 5+3
ANQO* 05 - 1184455 432%118
SA 05 - 494+99 1233£36
9-AA 50 - 984+134
2-AA 2 + 1210192 852+42
2-AA 4 + 968+ 47 4811108 318+41

})Each value represents the mean=SD of three plates and expressed of revertant colonies per plate.
“Sodium azide (SA), 4-nitroquinoline—1-oxide (ANQO), 9-aminoacridine (9-AA) and 2-aminoanthracene (2-AA) were used as positive

controls for the corresponding strains.
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Table 3. Revertant colonies in S. typhimurium and E. coli WP2 uvrA reversion assay for 5 kGy gamma-irradiated Kwamegi

No. of revertant colonies (His ") per plate

. Dose. ;
Test material () late) 070 TA9R TA100 TAI535 TAI1537 Wféc"”
uvrA
10000 - 49+5" 22013 43+8 14+7 1916
5000 - 38+2 205+ 18 44+11 611 6£2
2500 - 34+6 2043 28+3 8x2 6x1
1250 - 28+2 1817 29+6 414 4=£3
Water- 625 - 20£9 160x5 18+4 712 91
fraction 10000 + 36+ 10 200+9 39+4 1346 18+2
5000 + 30+7 2118 46+10 8*6 914
2500 + 32+12 194%10 27+8 7£1 245
1250 + 30+3 170+26 32+ 14 5+3 4+1
625 + 21+8 181 +17 28+7 4+1 4+2
10000 - 37+13 197+23 30+3 8*1 9+2
5000 - 34%4 171£9 24%6 62 7£3
2500 - 31£2 164+8 18+5 7+1 5%4
1250 - 26+ 4 15912 20+3 4£4 4£3
Methanol- 625 - 19%6 146%5 15*1 5%2 73
fraction 10000 + 46+3 213%16 43+9 10£6 16£5
5000 -~ 40+2 208+ 10 49+7 7+3 101
2500 + 32+4 201+9 3144 9+1] 61
1250 - 24+5 194+2 24+9 6L8 11£2
625 - 1743 172+17 16x4 75 9+1
H:0 - 165 185+ 14 34+2 612 5+1
H.O + 18%3 184+ 15 36+5 7£3 5£3
ANQO” 0.3 - 1184%55 4324118
SA 05 - 49499 1233436
9-AA 50 - 984+ 134
2-AA 2 -~ 121092 852442
2-AA 4 + 968+ 47 481£108 318+4]

‘I Fach value represents the mean® SD of three plates and expressed of revertant colonies per plate.
“Sodium azide (SA), 4-nitroquinoline-1-oxide (4NQO), 9-aminoacridine (9~AA) and 2-aminoanthracene (2-AA) were used as positive

controls for the corresponding strains.
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Table 4. Revertant colonies in S. typhimurium and E. coli WP2 uvrA reversion assay for 10 kGy gamma-irradiated Kwamegi

No. of revertant colonies (His") per plate

. Dose -
Test material ()0 ate) 579 TA9S TA100 TAI1535 TAI537 Wlfz'cﬁlv‘r A
10000 - 46+8" 215+12 43+9 11+2 17+5
5000 - 41£2 194+24 4242 10+1 8+2
2500 - 42+7 198+7 3847 10%3 5+3
1250 - 34+3 186+6 97+3 8+1 5+3
Water— 625 - 2%6+4 151+ 28 14+5 742 5+1
fraction 10000 + 40+6 215+15 38+7 10£5 11+1
5000 + 3747 218+3 2749 9+2 10+2
2500 + 29+4 198+11 29+11 841 9+3
1250 + 2%+1 176 £21 24+1 9+4 7+0
625 + 20+4 180+7 26+2 8+1 6+2
10000 - 3342 199+6 30+3 842 9+0
5000 - 31+2 208+17 24+2 614 742
2500 - 2744 1795 18+5 7+3 5+1
1250 - 20+9 180+18 20+4 4%2 4+3
Methanol- 625 - 2%6+1 16610 15+2 5+2 7+0
fraction 10000 + 46+5 213+16 43+10 10£2 16%5
5000 + 40+3 208+ 31 4948 7+1 10+2
2500 + 32+7 201+14 31+7 9+2 6+3
1250 + 24+ 1 194+19 24+12 63 11+4
625 + 17+2 17245 193 7%2 9+2
H:0 - 16%5 185+ 14 34+2 6+2 5+1
H.0 + 18+3 184+ 15 36+5 7+3 5+3
4NQO” 05 - 1184£55 432+118
SA 05 - 494499 1233%36
9-AA 50 - 984+134
2-AA 2 + 121092 852+ 42
2-AA 4 + 968+47 481£108 318+41

.’ 'Each value represents the mean+SD of three plates and expressed of revertant colonies per plate.
“Sodium azide (SA), 4-nitroquinoline-1-oxide (4NQO), 9-aminoacridine (9~AA) and 2-aminoanthracene (2-AA) were used as positive

controls for the corresponding strains.
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Table 5. SOS induction in E. coli PQ37 by Kwamegi in the absence and presence of an exogenous metabolizing system

N . S-9  p-gal’ ap” . 5 S-9  B-gal ap .
’1 st t < . 3}
est material lg/assay ix (unit) (umit) Ratio IF mix (unit) (unit) Ratio IF
H:0 - 3.19 14.34 0.22 1.00 + 401 15.43 0.26 1.00
10000 - 3.49 12.07 0.29 1.30 + 5.03 15.52 0.26 1.25
5000 - 3.57 12.12 0.29 1.32 + 5.16 18.00 0.29 1.10
0 kGy 1250 - 3.80 13.20 0.29 1.29 + 4.46 14.74 0.30 1.16
625 - 3.45 12.71 0.27 1.22 + 412 15.64 0.26 1.02
323 - 3.78 13.71 0.28 1.24 + 452 15.06 0.30 1.16
10000 - 432 15.40 0.28 1.26 + 456 14.16 0.32 1.24
5000 - 420 14.20 0.30 1.33 + 474 15.74 0.30 1.16
5 kGy 1250 - 4.06 13.87 0.29 1.32 + 4.40 14.96 0.29 1.13
625 - 3.77 1266 0.30 1.34 + 4.44 15.38 0.29 1.11
323 - 3.65 13.39 0.27 1.22 + 465 16.34 0.28 1.10
10000 - 435 15.07 0.29 1.30 + 4.84 17.82 0.27 1.05
5000 - 416 18.87 0.22 0.99 + 332 1574 0.24 0.03
10 kGy 1250 - 401 13.98 0.29 1.29 + 417 15.34 0.27 1.05
625 - 3.79 13.28 0.29 1.28 + 457 17.34 0.26 1.01
323 - 3.41 1347 0.25 1.14 + 466 15.80 0.29 1.14
DMSO - 293 11.07 0.27 1.00 - 256 12.47 0.21 1.00
10000 - 3.85 10.24 0.37 1.40 + 2.61 13.48 0.21 0.94
5000 - 347 10.49 0.33 1.25 + 410 18.96 0.22 1.05
0 KGy 1230 - 353 10.00 0.35 1.33 + 3.38 15.92 0.21 1.03
625 - 3.87 12.07 0.32 121 + 3.15 15.67 0.20 0.98
323 - 2.92 8.32 0.35 132 + 337 14.13 0.24 1.16
10000 - 347 9.73 0.36 135 + 452 19.12 0.24 1.15
5000 - 321 9.38 0.34 1.29 + 3.20 1394 0.23 1.12
5 kGy 1250 - 3.23 10.19 0.32 1.20 + 347 14.13 0.25 1.19
625 - 3.22 10.33 0.31 1.18 + 3.08 14.20 0.22 1.06
323 - 3.27 10.60 0.31 1.16 + 3.56 15.46 0.23 1.12
10000 - 5.06 14.40 0.35 1.33 + 585 25.24 0.23 113
5000 - 3.84 12,51 0.31 1.16 + 461 21.98 0.21 1.02
10 kGy 1250 - 3.87 12.27 0.32 1.19 + 5.00 20.58 0.24 1.18
625 - 318 950 0.33 1.26 + 418 17.60 0.24 1.16
323 - 3.22 9.66 0.33 1.26 + 3.88 16.80 0.23 112
4-NQO” - 1033 1164 089 649  +
B( @ )P 17.00 1164 1.46 551

PB-gal: B-galactosidase. ~'Ap: Alkaline phosphatase. PIF: Induction factor.
Y4- NQO: 4-nitroquinoline-N-oxide. “B( « )P: Benzo( @ )pyrene.
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Table 6. The chromosome aberrations in cultured CHL cells treated with water fraction of Kwamegi

Treatment Abnomalities”
Test material Dose Times S-9 Other mAe‘?ae rlzzrsltes abe’g);tailcms
(ng/plask) (hours)  mix CsB  CsE CiB - CLE PP+ER P
- 6 - 1 0 3 0 0 4 4
Control - 24 - 0 0 1 0 0 1 1
- 6 + 0 0 4 0 0 4 3
50,000 6 - 0 0 1 0 0 1 1
30,000 6 - 0 0 3 0 0 3 3
15,000 6 - 0 0 1 0 0 1 1
50,000 24 - 0 0 2 0 0 2 2
0 kGy 30,000 24 - 1 0 0 0 1 2 2
15,000 24 - 0 0 0 0 0 0 0
50,000 6 + 1 0 3 0 1 5 5
30,000 6 + 0 0 2 0 0 2 2
15,000 6 + 0 0 1 0 0 1 1
50,000 6 - 0 0 3 0 0 3 3
30,000 6 - 1 0 0 1 0 2 2
15,000 6 - 0 0 1 0 0 1 1
50,000 24 - 1 0 2 0 0 3 3
10 kGy ~ 30,000 24 - 0 0 2 0 0 2 2
15,000 24 - 0 0 1 0 0 1 1
50,000 6 + 1 0 2 0 0 3 3
30,000 6 + 0 0 0 1 0 1 1
15,000 6 + 1 0 2 0 0 3 3
EMS 400 6 ~ 16 0 0 43 1 46 65
300 24 - 18 0 32 6 2 46 58
CPA 50 6 + 8 0 43 25 5 50 81

"CsB: Chromosome break, CsE: Chromosome exchange, CtB: Chromatid break, CtE: Chromatid exchange, PP: Polyplroid, ER:
Endoreduplication.

Table 7. The chromosome aberrations in cultured CHL cells treated with methanol fraction of Kwamegi

Treatment Abnomalities”
Test material Concentration Times Other 2? er}rlarslt b Totta}l
N ; metaphases aberrations
(ng/plask) (hours) S9mix CsB CsE CiB  CtE PP+ER P
- 6 - 1 0 3 0 0 4 4
Control - 24 - 0 0 1 0 0 1 1
- 6 + 0 0 4 0 0 4 3
50,000 6 0 0 4 0 0 3 4
30,000 6 - 0 0 1 0 0 1 1
15,000 6 - 1 0 1 0 1 3 3
50,000 24 - 1 0 3 0 0 4 4
0 kGy 30,000 24 - 1 0 0 0 0 1 1
15,000 24 - 0 0 1 0 0 1 1
50,000 6 + 0 0 0 1 1 2 2
30,000 6 + 1 0 0 0 0 1 1
15,000 6 + 0 0 2 0 0 2 2
50,000 6 - 0 0 2 1 1 4 4
30,000 6 - 1 0 1 0 0 2 2
15,000 6 - 0 0 1 0 0 1 1
50,000 24 - 0 0 1 0 1 2 2
10 kGy 30,000 24 - 0 0 1 0 0 1 1
15,000 24 - 0 0 2 0 0 2 2
50,000 6 + 0 0 3 0 0 3 3
30,000 6 + 2 0 0 1 0 3 3
15,000 6 + 1 0 3 0 0 4 4
EMS 400 6 - 16 0 0 48 1 46 65
300 24 - 18 0 32 6 2 46 58
CPA 50 6 + 8 0 43 25 5 50 81

YCsB: Chromosome break, CsE: Chromosome exchange, CtB: Chromatid break, CtE: Chromatid exchange, PP: Polyplroid, ER:
Endoreduplication.
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Table 8. Micronucleus test of irradiated Kwamegi by male
ICR mice (p.o)

Test  Dose No. of  MNPCEY/ PCEY/
materials (Bg/kg) animal 2000 PCE's  (PCE+NCE)”
H:0 0 6 1.00£0.82" 0.24%0.03
0 kGy 1000 6 1.00£0.58 0.25+0.09
10 kGy 1000 6 1.25+153 0.29+0.08
CPAY 30 6 255+5.20° 0.23£0.07

.UCPAI Cyclophosphamide - H:O (Positive control).
,')’MNPCES PCE with one or more micronuclel.
¥PCE: Polychromatic erythrocyte.

‘f'NCEZ Normochromatic erythrocyte.

MWalues are mean+SD.

“Significantly different from the control at p<0.05.

Table 9. Body weights of male ICR mice (p.o) tested
Body weights (mean® SD)

Test Dose at the time of
materials  (ug/kg)  Administration Sacrifice
(No. of animal) (No. of anmal)
H:0 0 33.25%£2.15 (6) 33.28£1.99 (6)
0 kGy 1000 34131147 (6) 34371192 (6)
10 kGy 1000 33.28+1.33 (6) 33.28+1.73 (6)
CPA" 30 33.78%1.59 (6) 33511152 (6)

PCPA: Cyclophosphamide - H:O (Positive control).
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