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We investigated the effects of drying methods and pre-treatment conditions on the functional component
contents and antioxidant activities in egoma (Perilla frutescens (L.) Bitt. var. frutescens) leaves. It was found that the
contents of a-linolenic and rosmarinic acids in the leaves were higher after treatment by vacuum-microwave drying
than after hot-air drying; a-linolenic acid in particular retained the same level of contents after vacuum-microwave
drying and after freeze drying. Vacuum-microwave drying conditions were found to be superior at high power and
short drying time for the retention of functional components. An evaluation of the blanching conditions used during
pre-treatment found that there was no change in @-linolenic acid contents during boiling treatment, while the
rosmarinic acid contents decreased with increasing boiling time. On the other hand, the contents of both components
did not change during steam-treatment. Steaming as a pre-treatment therefore prevented the loss of rosmarinic acid
before freezing and thawing. The DPPH radical scavenging activities of the samples decreased less under vacuum-
microwave drying. The activities of all drying treatments after steaming, freezing, and thawing were significantly
higher than with no treatment other than freeze drying. For the retention of functional components and color,
vacuum-microwave drying was found to be superior to the traditional method of hot-air drying, suggesting that
drying the samples after pre-treatment by steaming may produce dried products with high antioxidant activities.
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Fig. 1 Effects of drying methods on the functional component contents in egoma leaves

FD, freeze drying; HD, hot air drying; VMD, vacuum-microwave drying, treated at 640 W for 6 min.
Values in parentheses are relative compared with the content of each functional component in the control (FD) as 100.
All data are expressed as mean=SE (7=3). * p<0.05, % »<0.01 (vs. control for each component).
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Fig. 2 Effects of blanching as a pre-treatment on the functional component contents in egoma leaves

After blanching treatment, the samples were frozen at —20C and freeze dried at 25C for 72 hr.
Values in parentheses are the same as those in Fig. 1.
All data are expressed as mean=®SE (7=3). * p<0.05 (vs. control for the component).
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Fig. 3 Effects of freezing and thawing as a pre-treatment on the functional component contents in egoma leaves

Blanching was carried out by steaming for 2 min.
Values in parentheses are the same as those in Fig. 1.
All data are expressed as mean=SE (2=3). *x p<<0.01 (vs. control for each component).
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Fig. 4 Effects of pre-treatments and drying methods on the functional component contents in egoma leaves

Blanching was carried out by steaming for 2 min.
Values in parentheses are the same as those in Fig. 1.
All data are expressed as mean=®=SE (7=23). *k p<(0.01 (vs. control for the component).
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Fig.5 Effects of vacuum-microwave drying conditions (power and drying time) on the functional component

contents in egoma leaves

Values in parentheses are the same as those in Fig. 1.
All data are expressed as mean=SE (2=3). * p<0.05 (vs. control for the component).
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Fig. 6 Effects of pre-treatments and drying methods on antioxidant activities in egoma leaves

fr, freezing; th, thawing; st, steaming.

All data are expressed as mean=SE (2=3). *x p<<0.01 (vs. control on the DPPH radical scavenging activities).
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Table1 Colors of sample powders produced under different
pre-treatments and drying methods

L a b
(mean=*+SE")
FD (cont) 54.4+0.8 —17.6+0.2 24.0%0.1
HD 36.9t1.2 —4.3%£0.2 14.5+0.5
VMD 46.01.8 —9.4%£0.3 19.3%£0.4
fr - th — FD 48.6+0.7 —9.5+0.3 18.2%£0.3
st —=FD 45.6+0.1 —11.8%£0.3 18.6%+0.6
st = fr = th = FD 50.5+0.6 —14.1+0.1 20.9£0.1
st = fr = th = HD 45.2+0.7 —9.3%£0.4 16.0+0.6

st=fr—=th—VMD 47.8+1.1 —11.9%£0.3 19.4%0.3

fr, freezing; th, thawing; st, steaming.

L lightness: a value, green (—) ~red (+);b value, blue (—)
~vyellow (+).

*n=3
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