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Abstract

Polyphenolic content and antimutagenicity of the methanol extracts prepared from 22 cultivars of sweet potato
with different flesh colors were investigated using Folin—-Ciocalteu’s phenol reagent method and Ames test,
respectively. There was a remarkable cultivar difference in the polyphenolic content of sweet potato. Su, Hayanmi
and Shinhwangmi among 17 cultivars of non—-purple sweet potato had higher polyphenolic contents of 21.4,
21.5 and 20.3 ug (GAE/g dried sweet potato), respectively, whereas Manami and Yeonhwangmi were very much
lower at 4.6 and 4.8 ng. Mokpo No.62, Borami, Sinjami, Jami and Ayamurasaki had much higher polyphenolic
contents of 67.7, 76.9, 44.9, 128.3 and 93.2 ng, respectively, than non-purple sweet potato. The methanol extract
from the sweet potato effectively inhibited the reverse mutation induced by 1-NP, daunomycin, Trp-P-1,
Trp-P-2 and 2-AA on S. Typhimurium TA 98, and by 1-NP on S. Typhimurium TA 100. These results suggest
that the antimutagencity properties may be influenced by the tested mutagen and strain rather than the poly—
phenolic content of non-purple and purple sweet potato. However, in the purple sweet potatoes, a high poly-
phenolic content may influence the antimutagencity properties.
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Table 1. Contents of total phenol and yields of methanol extract from sweet potato powder

3)
No. Cultivar Yield” (%) Total phenol” cpe

1 mg 2 mg 3 mg 4 mg

1 Yunmi 6.4+0.2 6.4+1.2% 0.101 0.201 0.302 0.402
2 Su 74%0.8 21.4%+34 0.290 0.581 0.871 1.162
3 Sinyulmi 56+0.8 74+14 0.132 0.264 0.396 0.528
4 Mannami 8720 46+0.6 0.053 0.105 0.158 0.210
5 Sinchunmi 55*1.2 7.3+0.8 0.132 0.265 0.397 0.530
6 Jinhongmi 6.8+0.4 134+1.2 0.198 0.396 0.594 0.792
7 Singeonmi 6.2£0.6 8.0x£0.6 0.130 0.259 0.389 0.519
8 Chungsol 59x1.2 124+£1.8 0.211 0.422 0.632 0.843
9 Yulmi 91+18 12.3+1.6 0.136 0.272 0.409 0.545
10 Jeungmi 6.3+04 6.8+0.8 0.108 0.216 0.324 0.431
11 Hayanmi 76x£0.8 21.5%£24 0.284 0.567 0.851 1.135
12 Sinhyung No.3 55*1.2 10.3+1.8 0.188 0.375 0.563 0.750
13 Gogeonmi 56+04 11.9+1.6 0.214 0.428 0.641 0.855
14 Healthymni 76+1.2 9.1+20 0.120 0.239 0.359 0.479
15 Yeonhwangmi 9714 4.8+0.9 0.049 0.098 0.147 0.196
16 Shinhwangmi 195+1.6 20.3+3.4 0.104 0.208 0.312 0.415
17 Juhwangmi 14.7£0.6 17.3£2.1 0.117 0.235 0.352 0.469
18 Mokpo No.62 12.4£0.8 67.7+6.4 0.548 1.095 1.643 2.190
19 Borami 149+14 76.9+2.2 0.518 1.036 1.554 2.072
20 Sinjami 8.6+0.6 449+34 0.524 1.047 1.571 2.095
21 Jami 12.4£0.8 128.3+£9.6 1.036 2.071 3.107 4.143
22 Ayamurasaki 85x0.2 93.2+5.8 1.087 2.174 3.262 4.349

})Yield ratios (%) of methanol extract. “jg gallic acid equivalent (GAE)/g dried sweet potato powder.
YContents of phenolic compound (ug) in methanol extract concentration. YMean+SD of 4 replicates.
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Table 2. Screening of antimutagenic effect of sweet potato methanolic extracts against the mutagenicity of various mutagens

Inhibition rate (%)

Mutagen" S. Typhimurium TA98 S. Typhimurium TA100
Sweet potat02> Purple sweet potatog) Sweet potato Purple sweet potato

1-NP 28 +4" 36+6 32+5 48+8
2-NF 7+2 8+2 3+1 5+3
DA 43+6 40+8 — —
4-NOPD 6+4 5+6 8+2 9+2
AFB; 4+2 7T£2 4+2 6+4
Trp-P-1 39+8 43+8 - —
Trp-P-2 42+8 47+4 — -
2-AA 56+6 59+8 — —
2-AF 4+2 8£2 — -
MNNG -2 - 6+4 9+5
4-NQO - — 5+2 3+2

Concentration of sweet potato methanolic extracts is 2 mg/plate.

1)lfNP, 1-nitropyrene; 2-NF, nitrofluorene; DA, daunomycin; 4-NOPD, 4-nitro-1,2-phenylene-diamine; AFB;, aflatoxin Bi;
Trp-P-1, 3-amino-1,4-dimethyl-5H-pyrido[4,3-blindole; Trp-P-2, 3-amino-1-methyl-5H-pyrido[4,3-blindole; 4-NQO, 4-nitro—
quinoline N-oxide; 2-AF, 2-aminofluorene; 2-AA, 2-aminoanthracene; MNNG, N-methyl-N-nitro-N'-nitrosoguanidine.

YMixed with Su, Hayanmi, Shinhwangmi.
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Table 3. Antimutagenic effect of sweet potato methanolic extracts against the mutagenicity of 1-NP” in S. Typhimurium

TA98
. Inhibition (%)

No. Cultivar 1.0 ng) 2.0 mg 3.0 mg 4.0 mg
1 Yunmi 87+2.4Y 57.9+6.8 71.1+4.2 73.0+6.4
2 Su 15.6+3.8 481+4.2 69.5+6.6 759+5.7
3 Sinyulmi 10.6+4.8 555+4.8 69.7+£3.4 741+3.8
4 Mannami 0.240.1 21.1+6.2 471456 634+1.6
5 Sinchunmi 16.1+46 56.6+3.8 746+3.2 76.6+2.2
6 Jinhongmi 6.9+32 27.8+36 385+6.8 53.8+3.8
7 Singeonmi 71+48 25.6+5.2 511424 54.0+2.4
8 Chungsol 12.3+6.2 27.6+4.0 55.8+4.6 56.2+6.2
9 Yulmi 6.8+6.2 437+36 51.9+22 589+3.6
10 Jeungmi 11.6+48 413+54 665+4.2 65.8+£2.8
11 Hayanmi 16.9+5.4 514+6.8 72.3+3.8 73.6+3.4
12 Sinhyung No.3 6.7+2.8 35.3+2.4 55.8+4.8 61.1+4.8
13 Gogeonmi 12.7+44 471+6.2 60.2+3.2 66.0+£2.6
14 Healthymni 39+36 28.0+34 64.2+4.8 63.7+£4.2
15 Yeonhwangmi 6.7+26 40.0£6.4 50.1£2.8 55.0+4.4
16 Shinhwangmi 98+26 451£6.2 63.9+25 63.8+£3.8
17 Juhwangmi 16.4+3.4 53.8+4.2 68.0+2.4 741442
18 Mokpo No.62 91+28 31.6+2.8 56.4+4.0 63.0£3.6
19 Borami 7.1+64 28.2+6.2 51.9+46 56.8+3.8
20 Sinjami 16.6+3.6 455+8.2 63.0£5.6 65.8+4.2
21 Jami 19.4+4.0 484+46 64.8+2.4 66.7+3.4
22 Ayamurasaki 26+1.2 325+44 55.3+3.2 595+2.4

UThe concentration of 1-NP is 1.0 mg/plate without S9 mix. ?The concentration of methanol extracts per plate.

YMean+SD of 4 replicates.

Table 4. Antimutagenic effect of sweet potato methanolic extracts against the mutagenicity of 1-NP" in S. Typhimurium

TA100
. Inhibition (%)

No. Cultivar 1.0 ng’ 2.0 mg 3.0 mg 4.0 mg
1 Yunmi 9.6+4.2" 44048 58.0+45 59.9+3.6
2 Su 15.2+36 40.3+6.7 579428 64.3+4.4
3 Sinyulmi 11.8+54 47.2+4.0 61.9+3.6 66.3+4.2
4 Mannami 0.8+04 9.8+28 376+6.8 53.8+1.6
5 Sinchunmi 215+4.6 50.6+1.6 65.4+3.2 67.3+2.0
6 Jinhongmi 02+28 20.8+2.4 327+16 480+4.6
7 Singeonmi 02+23 282+3.2 465+2.4 49.4+2.4
8 Chungsol 185+6.4 33.0*+1.8 525+0.8 529+0.6
9 Yulmi 13.1+4.2 379+3.0 50.2+3.6 57.3+4.0
10 Jeungmi 76+38 341+3.6 53.0+2.2 52.4+34
11 Hayanmi 16.6+4.2 425+2.2 61.4+34 62.7+1.8
12 Sinhyung No.3 17.3+6.4 419+16 59.4+0.8 64.7+4.2
13 Gogeonmi 1.8+36 39.8+4.2 585+1.2 64.3+6.0
14 Healthymni 1.2+48 29.3+1.8 52.3+38 51.8+34
15 Yeonhwangmi 1.3+0.8 32.3+54 40.4+2.0 45.3+0.8
16 Shinhwangmi 17.2+38 36.8+£0.6 491+16 49.0+4.2
17 Juhwangmi 1.2+3.0 41.1+4.2 545+2.4 60.6+1.2
18 Mokpo No.62 16+22 217+32 447+1.6 496+5.8
19 Borami 04+2.8 225+2.4 427+3.0 47.3%+2.0

20 Sinjami 02+16 31.9+2.6 43.3+4.4 46.1+2.4
21 Jami 0.8+24 371+1.2 499+16 61.8+4.8
22 Ayamurasaki 06+1.6 284+4.2 455+4.2 63.0+5.4

DThe concentration of 1-NP is 1.0 mg/plate without S9 mix. “The concentration of methanol extracts per plate.

YMean+SD of 4 replicates.
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Table 5. Antimutagenic effect of sweet potato methanolic extracts against the mutagenicity of daunomycin“ in S. Typhimurium

TA98
. Inhibition(%)

No. Cultivar 1.0 ng) 2.0 mg 3.0 mg 4.0 mg
1 Yunmi 124367 18+42 20.7+3.0 51.8+6.2
2 Su 11.7+4.2 22.4+3.6 497+2.6 79.6+2.8
3 Yeonhwangmi 21+0.8 17.4+5.4 56.4+4.2 65.8+4.8
4 Sinyulmi 0.6+4.6 70+22 489+0.6 71.3%£3.8
5 Mannami 3.3+2.0 11.3+1.6 53.1%£4.0 69.5%4.0
6 Sinchunmi 1.3+0.8 34.9+3.4 68.3+2.8 78.0+6.4
7 Jinhongmi 0.7+24 18.3+2.8 36.4+0.8 48.6+2.0
8 Singeonmi 31£18 287+3.2 41.6+4.4 46.8+3.4
9 Chungsol 6.5+34 34.1+46 55.9+3.2 62.0+2.4

10 Shinhwangmi 9.4+22 489+2.4 671+14 76.5+1.6
11 Juhwangmi 2.6+0.6 439+6.4 66.7+6.4 71.9+48
12 Yulmi 16.7+£3.8 68.8+2.0 84.1+26 89.6+6.8
13 Jeungmi 14.3+6.2 59.1+4.8 71.6+4.0 85.7+1.2
14 Hayanmi 8.6+4.2 59.7+0.6 71.8+3.2 789%2.2
15 Sinhyung No.3 27118 33.2%£4.2 65.2+1.6 74.4+3.8
16 Gogeonmi 12.4+3.6 455+1.6 56.6+2.4 61.5+4.6
17 Healthymni 28+14 355+2.4 51.8+3.0 54.2+2.0
18 Mokpo No.62 135*6.4 40.4+3.8 742+4.4 80.9+3.8
19 Borami 71+42 376+0.8 59.7+3.2 66.3+5.2
20 Sinjami 1.8+2.2 9.4+4.2 584+2.6 62.6+3.8
21 Jami 21+04 279+3.4 765+54 90.8+2.8
22 Ayamurasaki 16.4+3.8 31.9+22 69.4+1.6 88.1+4.4

DUThe concentration of daunomycin is 1.0 pg/plate without S9 mix. ?The concentration of methanol extracts per plate.

IMean+SD of 4 replicates.
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Table 6. Antimutagenic effect of sweet potato methanolic extracts against the mutagenicity of Trp-P-1" in S. Typhimurium

TA98
. Inhibition (%)

No. Cultivars 1.0 mg”? 2.0 mg 3.0 mg 4.0 mg
1 Yunmi 40+02Y 25.8+4.2 42.4+0.8 487+2.4
2 Su 6.7+3.6 36.2+1.8 61.84+2.0 66.8+1.2
3 Yeonhwangmi 0.8+0.2 14.443.0 215+34 24.4+3.0
4 Sinyulmi 5.4+36 28.6+2.4 52.9+5.0 56.7+2.4
5 Mannami 12438 6.2+3.4 26.6+3.8 32.8+1.8
6 Sinchunmi 85+2.4 37.1+0.8 56.3+£4.2 66.4+0.6
7 Jinhongmi 0.4+26 16.4+4.8 30.2+2.6 34.8+2.4
8 Singeonmi 42+1.0 186+6.2 31.3+4.2 386+1.0
9 Chungsol 6.4+2.4 16.14+0.8 46.0+1.8 52.4+3.2
10 Shinhwangmi 12408 55+24 36.6+5.2 402+1.8
11 Juhwangmi 41424 256+1.6 458+22 498+0.8
12 Yulmi 66+1.6 243440 321446 36.4+3.2
13 Jeungmi 46+34 187438 28.6+6.0 39.7+2.0
14 Hayanmi 4.4%20 35.4+2.4 459+4.2 495+2.4
15 Sinhyung No.3 28+16 19.4+16 36.8+1.8 442408
16 Gogeonmi 82+32 34.6+2.8 455+36 66.2+1.0
17 Healthymni 16+08 152450 43.0+4.8 52.8+26
18 Mokpo No.62 76+42 24.3+46 545+2.4 55.8+1.4
19 Borami 6.4+2.8 29.2+6.0 433+1.8 62.1+1.8
20 Sinjami 10.6+3.8 25.7+4.6 436+26 59.7£2.0
21 Jami 14.8+4.2 499+54 737+3.2 81.8+3.2
22 Ayamurasaki 12.4+6.4 488+12 69.3+5.0 81.2+24

YThe concentration of Trp-P-1 is 0.5 pg/plate with S9 mix. ?The

YMean+SD of 4 replicates.

Table 7. Antimutagenic effect of sweet potato methanolic extracts

concentration of methanol extracts per plate.

against the mutagenicity of Trp-P-2" in S. Typhimurium

TA98
. Inhibition (%)

No. Cultivars 1.0 ng) 2.0 mg 3.0 mg 4.0 mg
1 Yunmi 87+42° 395+22 46.4+6.4 49.2+30
2 Su 1.2+28 145+4.2 381+25 546+1.2
3 Sinyulmi 1.7+24 87+2.0 36.2+4.6 54.0+2.4
4 Mannami 39+16 18.3+£3.2 32.84+5.0 46.3+1.8
5 Sinchunmi 187+6.4 50.3+24 526+2.8 53.3%+2.0
6 Jinhongmi 1.4+04 58+1.6 19.7+46 39.6+3.2
7 Singeonmi 09+1.2 81+24 19.8+3.8 30.5+4.6
8 Chungsol 1.4+0.8 3.8+18 271.3+4.2 455+6.2
9 Yulmi 39+1.0 11.7+£36 281+3.6 44.3+4.0
10 Jeungmi 0.9+0.2 48+16 16.7£24 39.8+1.8
11 Hayanmi 3.1+32 7.3+38 31.7+4.0 41.0+24
12 Sinhyung No.3 1.4+0.2 105+4.2 32.8+6.8 40.3+2.8
13 Gogeonmi 96+1.38 29.4+6.2 381+4.4 41.9+3.0
14 Healthymni 1.3+0.6 59+24 85+0.2 10.0+£3.8
15 Yeonhwangmi 0.8+1.2 79+1.6 16.9+3.8 21.1+0.8
16 Shinhwangmi 22+16 80+34 9.8+2.0 13.6+1.2
17 Juhwangmi 0.7+1.4 6.9+2.2 16.4+1.8 288+3.2
18 Mokpo No.62 9.1+28 184+3.0 32.8+4.2 39.4+2.4
19 Borami 24+14 57+2.0 283+2.8 35.7+28
20 Sinjami 21+14 57+22 16.9+4.0 271.3+26
21 Jami 0.8+0.6 55+4.6 324432 56.6+2.0
22 Ayamurasaki 1.4+04 6.9+3.4 42.7+5.6 64.1+1.0

DThe concentration of Trp-P-2 is 0.5 pg/plate with S9 mix.

YMean+SD of 4 replicates.
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?The concentration of methanol extracts per plate.
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Table 8. Antimutagenic effect of sweet potato methanolic extracts against the mutagenicity of 2-AA" in S. Typhimurium

TA98
. Inhibition (%)

No. Cultivars 1.0 ng) 2.0 mg 3.0 mg 4.0 mg
1 Yunmi 6.4+3.6" 27.4+6.2 40.6+54 44.8+0.2
2 Su 6.2+4.1 10.7+£3.6 46.7+2.8 581+2.4
3 Sinyulmi 3.8+21 19.6+3.4 384+26 431+0.8
4 Mannami 41+32 6.6+2.8 12.6+4.8 152+0.6
5 Sinchunmi 30.2+6.4 489+4.6 58.3+6.0 66.5+1.4
6 Jinhongmi 329+38 51.4+6.8 68.4+34 73.2+3.6
7 Singeonmi 252+8.2 41.9+4.0 63.7+2.8 68.3+1.6
8 Chungsol 21.0+6.4 444428 64.7+6.0 70.1+2.2
9 Yulmi 29.0+2.6 51.6+6.2 60.4+3.8 63.7+3.8
10 Jeungmi 20.8+4.0 50.1+5.2 56.1+4.0 60.6+2.4
11 Hayanmi 42.2+6.2 65.5+1.6 722+32 74.1+3.0
12 Sinhyung No.3 499+0.8 59.0+3.0 586+5.4 645+4.4
13 Gogeonmi 13.2+34 39.4+1.6 497+38 547+2.6
14 Healthymni 85+22 24724 56.6+4.4 60.2+2.0
15 Yeonhwangmi 45+0.8 81+48 14.6+6.2 21.2+1.2
16 Shinhwangmi 19.7+5.2 41.0+3.8 55.4+34 59.8+1.0
17 Juhwangmi 18.8+3.8 39.4+4.0 53.6+5.2 570+1.8
18 Mokpo No.62 46.3+3.0 72.3+0.6 81.9+24 85.7+0.8
19 Borami 459+5.4 70.8+4.8 796+34 83.2+4.4
20 Sinjami 446+6.9 50.8+6.2 785+4.2 825+2.6
21 Jami 59.1+3.8 T77+28 89.1+2.6 91.5+38
22 Ayamurasaki 51.1+4.2 778+3.2 83.4+6.0 93.3+1.2

DThe concentration of 2-AA is 1.0 pg/plate with S9 mix. YThe concentration of methanol extracts per plate.

IMean+SD of 4 replicates.
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