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Comparative Effects of Microwave-Assisted Process Under Atmospheric
Pressure Condition and Conventional Process on Extraction
Efficiencies of Effective Ginseng Components
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Abstract

Microwave-assisted extraction(MAE) is known as a more environmental-friendly process with
economic advantages in terms of less time, less solvent, less energy and less wastes than the current
time-consuming reflux method. It was applied to develop a rapid extraction method for soluble ginseng
components that are major materials used for the processing of ginseng products. In a comparative
study between pre—established MAE(ethanol 60%, power 80 W, process time 4 min X5) and current
extraction method(ethanol 80%, temp. 85°C, time 8 hr X5), MAE was more efficient than the current
method to obtain an extract yield(soluble solid), but it was insufficient to extract individual ginsenosides,
total phenols, reducing components and acidic polysaccharides. MAE with 80% ethanol by 5 times
showed, however, that its extraction efficiency on soluble solid, crude saponin, major ginsenosides,
and the other components was equal or superior to that of the current method, indicating that ethanol
concentration is one of the critical parameters influencing the MAE process. The quality of ginseng
extracts from MAE was assured by evaluating the corresponding standards and by comparing TLC
and HPLC patterns with the control.
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Fig. 1. Heating curves of 10% ginseng solution in eth-
anol at 80 W of microwave power.
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Table 1. Comparison of extraction efficiency on total yield, total phenol content, electron donating ability and acidic
polysaccharide content between the current and microwave-assisted extraction methods

, . Total phenol . Acidic

Eﬁ;?ﬁggn Extraction step TOt?i/S)Ileld content Eleclt;;)irtl ?Sgﬁgmg polysaccharide

° (mg/100ml) abiity (mg/100ml)

1st Rel(%) 26.31(64.59) 12.77(50.88) 154 (63.37) 15.42(73.18)

2nd Rel.(%) 8.75(21.56) 5.31(21.16) 6.0 (24.69) 3.91(18.56)

Current 3rd Rel.(%) 3.30( 8.13) 3.26(12.99) 2.3 (947 1.33( 6.31)

extraction 4th Rel.(%) 1.47( 3.62) 2.05( 8.16) 06 ( 247) 0.30( 1.42)

method 5th Rel.(%) 0.85( 2.10) 1.71( 6.81) ND. 0.11( 0.53)

Total Rel.(%) 40.58( 100) 25.10( 100) 24.3 ( 100) 21.07( 100)

1st Rel.(%) 32.05(80.98) 13.79(66.39) 14.92(72.36) 16.50(87.12)

Microwave— 2nd Rel.(%) 5.68(14.35) 3.07(14.78) 42 (20.37) 2.01(10.68)

assisted 3rd Rel.(%) 1.13( 2.85) 1.57( 7.56) 1.3 ( 6.30) 0.26( 1.37)

extraction 4th Rel.(%) 0.41( 1.04) 1.19( 5.73) 0.2 ( 097 0.13( 0.69)

(MAE-1)? 5th Rel.(%) 0.31( 0.78) 1.15( 554) ND 0.04( 0.21)

Total Rel.(%) 39.58( 100) 20.77¢ 100) 20.62( 100 ) 18.94( 100)

1st Rel.(%) 28.11(70.26) 13.41(59.07) 14.10(60.78) 14.98(70.18)

Microwave- 2nd Rel.(%) 7.84(19.60) 6.20(27.31) 5.20(22.41) 5.11(23.95)

assisted 3rd Rel.(%) 2.25( 5.62) 1.98( 8.72) 2.40(10.34) 0.66( 3.10)

extraction 4th Rel.(%) 1.14( 2.85) 0.77( 339 1.30( 5.60) 0.40( 1.88)

(MAE-TI)® 5th Rel.(%) 067( 1.67) 0.34( 1.51) 0.20( 0.87) 0.19( 0.89)

Total Rel.(%) 40.01( 100) 22.70( 100) 23.20( 100) 21.35( 100)

YEthanol conc. 80%, extraction temperature 85°C, extraction time & hr(x5)
PEthanol conc. 60%, microwave power 80 W, extraction time 4 min(Xx5)
PEthanol conc. 802, microwave power 80 W, extraction time 4 min(x5)
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Table 2. Comparison of extraction efficiency on crude saponin and major ginsenosides between the current and
microwave-assisted extraction methods

Extraction Extraction sgprggien Ginsenoside(%)

method step (%) Rb Rbs Re Rd Re Rgi Total

1st 381 0.47 0.39 0.37 0.20 0.44 0.29 2.16

Rel.(%) (71.62) (57.32)  (60.00) (6167  (57.14) (6667)  (63.05) (61.02)

2nd 1.09 0.26 0.21 0.20 0.11 0.20 0.14 1.12

Rel.(%) (20.48) (31.71)  (3231)  (33.33) (3143)  (30.30)  (3043) (31.64)

c 3rd 0.32 0.09 0.05 0.03 0.04 0.02 0.03 0.26

urrent Rel.(%) 6.02) (10.97) (7.69) (5.00) (11.43) (3.03) (6.52) (7.34)
extraction sth 0.07
)Y} ,

method ReLC6) (132) N.D. ND. N.D. N.D N.D. N.D. ND.
5th 0.03

Rel(%) (056) N.D. ND. N.D. N.D. N.D. N.D. N.D.

Total 5.32 0.82 0.65 0.60 0.35 0.66 0.46 354

Rel.(%) (100) (100) (100) (100) (100) (100) (100) (100)

1st 3.80 0.38 0.34 0.31 0.17 0.48 0.29 197

Rel.(%) (72.38) (64.41)  (64.15)  (6458)  (65.38)  (7742)  (67.44) (67.69)

2nd 1.05 0.19 0.17 0.13 0.08 0.13 0.11 0.81

Rel.(%6) (20.01) (32200 (3208 (27080 (3077  (2097)  (2558) (27.83)

Microwave- 3rd 0.28 0.02 0.02 0.04 0.01 0.01 0.03 0.13

assisted Rel.(%) (5.33) (3.39) (3.77) (8.34) (3.85) 1.61) (6.98) (4.46)
extraction 4th 0.09

(MAE-1)?  Rel.(%) 170 ND. ND. N.D. N.D. N.D. ND. N.D
5th 0.03

Rel.(%) (©ED N.D. N.D. N.D. ND. N.D. ND. ND.

Total 525 0.59 0.53 0.48 0.26 0.62 0.43 291

Rel.(%) (100) (100) (100) (100) (100) (100) (100) (100)

1st 351 0.46 0.39 0.38 0.20 0.36 0.32 2.11

Rel.(%) (59.83) (48.42)  (5270)  (52.85)  (4348) (56.25)  (52.63) (50.84)

2nd 121 0.29 0.21 0.23 0.11 0.22 0.17 1.23

Rel.(%) (20.68) (3053) (2838) (31990  (2391) (3438  (27.96) (29.63)

Microwave- 3rd 0.53 0.13 0.09 0.08 0.08 0.03 0.07 0.48

assisted Rel.(%) (9.06) (1368) (12.16) (11.13)  (17.39) (4.69) (11.51) (11.56)

extraction3) 4th 0.41 0.06 0.03 0.02 0.06 0.02 0.04 0.26

(MAE-1I) Rel.(%) (7.01) (6.32) (4.06) (2.78) (13.04) (3.12) (6.58) (6.28)

5th 0.20 0.01 0.02 0.01 0.01 0.01 0.01 0.07

Rel.(%) (3.42) (1.05) (2.70) (1.25) (218) (1.56) 1.32) (1.68)

Total 5.85 0.95 0.74 0.72 0.46 0.64 0.61 415

Rel.(%) (100) (100) (100 (100) (100) (100) (100) (100)

YEthanol conc. 80%, extraction temperature 85°C, extraction time 8 hr( x5)
?Ethanol conc. 60%, microwave power 80 W, extraction time 4 min(X5)
3EBthanol conc. 80%, microwave power 80 W, extraction time 4 min(X5)

Aol &L ¢ + 3t o]Z& A= ginse- =50 obMAM 9l ZTEFAH HI|
noside FZF A% veh} &3 uhge] 43] 9 53] nlolmzzal 2259 AL A EFAHE vl

FAl = ginsenosidert A E A 2, el 2R 5] 9j5le] W pYe) 3289} U 4-91(80% EtOH)
5 2ol AdRe 230l sk 2R A g Agg vle|ans) £2EL AR s AF
ginsenoside®] FF &%l 3l = Fef WL 354% ZAA e ABFAG)S] AFEY §Haka duk A A

qel) Bleted, vho] 22} £2L 415% 47 ¥EF BBl &= sked 4 - 37} uskeh. Table 3
2EeE Jehiich o heh vhe} o] = AR A4k 244 AANE



AAkz719) stelaws) A 3 o o3 S HEAR

2h4 v AT 591

1

Table 3. Quality evaluation of ginseng extracts obtained by the current and microwave-assisted extraction methods

. Sample Judgement
Test items 5 P 5 >
Sample A Sample B Sample A Sample B
Overall quality Good Good Passed Passed
Crude saponin{mg/g) 107.91 110.89 Passed Passed
Insoluble sediment(%) 0.03 0.03 Passed Passed

“Current extraction method(ethanol conc. 80%, temperature 85°C, ext. time 8 hr(X5))
2)Microwave~assisted extraction method(ethanol conc. 80%, microwave power 80 W, ext. time 4 min(X5))
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Fig. 2. TLC chromatograms of n-butanol fractions in
ginseng extracts.
Control: 80% EtOH, 85°C, 8hr( X 5); micro(W)wave :
80% EtOH, 80 W, 4 min(X5).

Control

o
-

Fig. 3. HPLC chromatograms of n—butanol fractions in
ginseng extracts. .
Control: 80% EtOH, 85°C, 8 hr(X5); micro(u) wave:
80% EtOH, 80 W, 5 min(X5).
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