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Abstract

Microwave-assisted process (2,450MHz), which is known as a more environmental-friendly process with
economic advantages than the current extraction methods, was investigated to pre-establish the extraction
conditions for soluble ginseng components used for the processing of ginseng products. The extractions of

soluble ginseng components showed optimum conditions, such as 60 mesh in particle size,

I : 1) (g/mL) in

the sample to solvent ratio, and less than 100 watts in energy efficiency. Under these conditions using along
with 60% ethanol for 5 min, the overall yield of ginseng extracts was about 83%. Most soluble components
including saponins were extracted by repeating five times of microwave-assisted extraction.
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Fig. 1. Heating curves of 60% etanol (50 mL) containing
5g of ginseng power at different power of microwave.
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Table 1. Energy efficiency of microwave-assisted extraction (MAE) on total yield and crude saponin content from ginseng

powder”
Power(watt) Total yield(%, d.b) Total yield(%, d.b)/watt Crude saponin(%, d.b)  Crude saponin(%, d.b)/watt
50(% RSD) 40.62+0.317(0,76) 0.8 £0.007(0.86) 7.83£0.23(2.93) 0.15 £ 0.00(0.00)
100(% RSD) 41.2310.61(1.48) 04 £0.007(1.70) 8.29 £ 0.60(7.23) 0.08 £0.00(0.00)
150(% RSD) 39.09 £0.35(0.89) 0.26£0.00 (0.00) 8.11 £0.55(6.78) 0.05 £ 0.00(0.00)
200(% RSD) 39.28+0.00(0.00) 0.19£0.00 (0.00) 6.66 £ 0.00(0.00) 0.03:£0.00(0.00)

YMAE was performed for 5 min on a mixture composed of 5 g ginseng powder (100 mesh) and 50 mL of 60% ethanol.

“Mean of triplicates * standard deviation.

Table 2. Effect of microwave-assisted extraction (MAE) time on total yield and crude saponin content from ginseng

powder"

Extraction time(min) Total yield(%, d.b)

Total yield(%, d.b)/min

Crude saponin(%, d.b)  Crude saponin(%, d.b)/min

1(% RSD) 32.83+0.55(1.67) 32.83+0.55(1.67) 3.81 £0.25(6.56) 3.81 £0.25(6.56)
3(% RSD) 33.29+0.23(0.69) 11.10£0.08(0.72) 4.07 £ 0.08(1.96) 1.36 £0.03(2.20)
5(% RSD) 33,97 £0.39(1.15) 6.79 +£0.07(0.29) 4.21+0.06(1.42) 0.84 +0.01(1.19)
(% RSD) 33.75+0.82(2.42) 4.821+0.11(2.28) 3.81+0.06(1.57) 0.54 £ 0.00(0.00)
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Fig. 2. Effect of particle size of ginseng powder on total
yield and crude saponin content of 60% ethanol extracts
by microwave-assisted extraction at 100 watt for S min.
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Fig. 3. Effect of sample to solvent ratioof ginseng powder
on total yield and crude saponin content of 60% ethanol
extracts by microwave-assisted extraction at 100 watt for
5 min.
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Table 3. Effect of microwave-assisted extraction (MAE) steps on total yield and crude saponin content from ginseng

powder”
Extraction steps Total yield(%,‘d.b) Rel. content(%) Crude saponin(%, d.b) Rel. content(%)

1st(% RSD) 35.45+0.077(0.19) 83 5.95+0.16(2.68) 80.16
2nd(% RSD) 5.45 £ 0.08(1.46) 12.8 0.56 £ 0.00(0.00) 7.54
3rd(% RSD) 0.97 £0.07(7.21) 2.27 0.36£0.02(5.55) 4.85
4th(% RSD) 0.44:£0.02(4.54) 1.03 0.3110.02(6.45) 4.18
5th(% RSD) 0.38 = 0.00(0.00) 0.89 0.24 £0.03(9.09) 323

Total 42.69 99.99 7.42 99.99

YMAE was performed at 100 W power for 5min on a mixture composed of 5g of ginseng powder (60 mesh) and 50mL of

60% ethanol.
Mean of triplicates = standard deviation.
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