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Abstract. This study was conducted to investigate into the effective drying method for three greens such
as bang-a (Isodon japonicus), aster (Aster yomena) and lettuce greens (Ixeris dentata) Nakai. We have dried
three greens using the different drying methods, have made methanol extracts and have also determined the
physiological activities in 1,000mg-L™" extracts. Total phenolic compound contents were most increased by
65.1 and 60.2mg-L™" in the extracts of bang-a and aster which were frozen dried, however, that in lettuce
greens were oven dried by 51.2mg-L". Total flavonoid contents were extremely much more in bang-a
extracts dried in the oven by 70.6mg-L™, however, aster and lettuce greens extracts frozen dried by 53.9 and
35.8mg'L™". DPPH radical scavenging activity in bang-a extracts were greatly increased by 78.8% when
bang-a were frozen and dried, however, that in aster were not significant by 89.8~90.9%. DPPH radical
scavenging activities in lettuce greens extracts were became highest in the order of oven drying (91.9%),
natural drying (91.0%) and freeze drying methods (90.9%). Nitrite radical scavenging activities in bang-a
and aster extracts were most increased in the natural drying treatment by 73.3 and 78.2%, however, that in
lettuce greens extracts were highest in freeze drying treatment by 75.1%.

Key words : DPPH radical scavenging activity, nitrite radical scavenging activity, total flavonoid contents,
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Table 1. Total phenolic compound contents in the methanol extracts (1,000mg-L.™") from three greens as affected by the dif-

ferent drying methods.

. Total phenolic compound contents (mg-L ™)
Drying method - - -

Isodon japonicus Aster yomena Ixeris dentata

Natura)] drying 419 ¢ 598a 42.8¢
Microwave drying 443 de 56.6b 434c¢c
Oven drying 534c 522bc S512a
Freeze drying 65.1a 602 a 423¢
Drying after boiling 62.3 ab 504 c 47.0 ab
Drying after steam treatment 545¢ 506¢ 50.8a

“Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 2. Total flavonoid contents in the methanol extracts (1,000mg-L") from three greens as affected by the different drying

methods.
Drying method Total flavonoid contents (mg-L™!)

Isodon japonicus Aster yomena Ixeris dentata
Natural drying 25.1¢ 48.7b 28.9 be
Microwave drying 349d 346¢ 23.6de
Oven drying 70.6 a 315cd 32.8b
Freeze drying 453Db 539a 358a
Drying after boiling 422 bc 30.6cd 258d
Drying after steam treatment 456b 26.1e 313b

“Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 3. DPPH radical scavenging activity(%) in the methanol extracts from Isodon japonicus as affected by the different

drying methods.
Drying method DPPH radical scavenging activity (mg-L.™") RCsy?, mg-L™!
31 63 125 250 500 1,000

Natural drying 3.04d° 48d 99¢c 24.7d 413 ¢ 530¢ 856.5b
Microwave drying 3.8 be 6.2 bc 145b 305b 4850 541c 7852 ¢
Oven drying 00e 00e 1.7d 6.7f 13.8¢e 264d 2,004.7 a
Freeze drying 53a 94a 184 a 364a 650a 78.8a 480.5 ¢
Drying after boiling 43b 720 144b 26.8 cd 50.7b 772a 569.9d
Drying after steam treatment 3.1d 524d 9.6c¢c 185e 36.4d 60.8 b 790.0 c

“Mean separation within columns by Duncan's multiple range test at 5% level.
YExtracting concentrations (mg-L™"), which show 50% DPPH radical scavenging activity, were determined by interpolation.
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Table 4. DPPH radical scavenging activity(%) in the methanol extracts from Aster yomena as affected by the different dry-

ing methods.

DPPH radical scavenging activity (mg-L™)

Drying method 31 63 125 250 500 1000  RCs" mgL™
Natural drying 132 a* 2490 52.0a 88.8 a 89.6a 90.9 1315f
Microwave drying 84b 155¢ 309 cd 595d 88.5a 89.8 245.1¢
Oven drying 89b 331a 332¢ 650c¢ 903 a 90.5 218.0d
Freeze drying 125a 242b 4590 85.9 ab 902 a 90.7 140.7 e
Drying after boiling 54c¢ 10.7 d 223 ef 442e 819b 90.5 4105 b
Drying after steamn treatment 49¢ 99d 182 f 39.1f 740c 89.9 4458 a

“Mean separation within columns by Duncan's multiple range test at 5% level.
YExtracting concentrations (mg-L™!), which show 50% DPPH radical scavenging activity, were determined by interpolation.
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Table 5. DPPH radical scavenging activity(%) in the methanol extracts from Ixeris dentata as affected by the different dry-

ing methods.

DPPH radical scavenging activity (mg-L™)

. -1
Drying method 31 63 125 250 500 o0 Jew mel
Natural drying 77V 14.1b 26.1bc 533b 85.1 ab 910a 270.3d
Microwave drying 63b 11.1d 219d 4l.1c 69.2 cd 88.9 ab 4470 ¢
Oven drying 96a 168 a 321a 610a 88.6a 919a 2429¢
Freeze drying 99a 17.7 a 316a 592 a 89.6a 90.9 a 2433 ¢
Drying after boiling 6.6b 10.7d 20.0d 36.8d 67.4d 85.9cd 4727 a
Drying after steam treatment 7.7b 129 ¢cd 242 ¢ 41.1¢ 67.0d 82.7d 466.8b

“Mean separation within columns by Duncan's multiple range test at 5% level.
YExtracting concentrations (mg-L™), which show 50% DPPH radical scavenging activity, were determined by interpolation.
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Table 6. Nitrite radical scavenging activity(%) in the methanol extracts(1,000mg-L™") from three greens as affected by the

different drying methods.
Drying method Nitrite radical scavenging activity (% of control)

Isodon japonicus Aster yomena Ixeris dentata
Natural drying 733" 782 a 74.1a
Microwave drying 724 a 723 ¢ 68.6 ¢
Oven drying 619c 729 ¢ 71.9bc
Freeze drying 726a 75.4 be 75.1a
Drying after boiling 60.2 ¢ 67.1d 64.2d
Drying after steam treatment 65.8b 68.8d 65.0d

*Mean separation within columns by Duncan's multiple range test at 5% level.
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