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Solid Fermentation of Medicinal Herb Using Phellinus baumii Mycelium and Anti-thrombin and Anti-
oxidation Activity of its Methanol Extract. Shin, Yong Kyu'?, Han-Su Jang®, Jong-Sik Kim®, Hee-
Young Ryu’, Jong-Kuk Kim!, In-Sook Kwun®, and Ho-Yong Sohn®*. "Dept. of Microbiology, Kyungpook
National University, Daegu 702-701, Korea, “Research Institute of Biotechnology, Bion Co., Ltd., Andong 760-
380, Korea, *Cyeongbuk Institute for Bioindustry, Andong 760-380, Korea, *Dept. of Biological Science, and
*Dept. of Food and Nutrition, Andong National University, Andong 760-749, Korea — To produce bioactivity-
strengthen medicinal herbs, the 36 medicinal herbs which have antioxidation or blood circulation activity,
were solid fermented using Phellinus baumii mycelium. Most of medicinal herbs, except Chrysanthemum
indicum (flower), Zizyphus jujuba Miller (fructus), Aconitum koreanum R. Raymond (root), Magnolia denu-
data (flower), and Polygonatum sibiricum Redt (root bark), showed good fermentation at 25°C for 20 days
under 90% of relative humidity. The poor fermentations of the herbs could be explained by lack of nutrient,
structural rigidity, and the content of antifungal substance. After fermentation, the average water content of
herbs were increased to 67.21+11.43% from 30.84+15.67%, but the average pH and average methanol extrac-
tion ratio were slightly decreased to 11.16+7.06% and 4.83+0.73 from 13.91+12.22% and 5.06+0.87, respec-
tively. The analysis of thrombin inhibition and DPPH scavenging activity of the methanol extracts of herbs
showed that thrombin inhibition activities of the fermented Drynaria fortunei Kunze, Melia azedarach var.
Japonica, Prunus persica and Orostachys japonicus, and DPPH scavenging activities of the fermented Polyg-
ala tenuifolia, Scrophularia buergeriana, Angelica dahurica, Drynaria fortunei Kunze, Cyperus rotundus, and
Boschniakia rossica were increased as compared with those activities of non-fermented its cognate herbs. Our
results suggest that the production of bioactivity-strengthen medicinal herbs is possible by solid fermentation
of Phellinus baumii mycelium, as fermented Drynaria fortunei Kunze showed increased antioxidant and
thrombin inhibitory activities than those of non-fermented herbs.

Key words : Anti-oxidation activity, anti-thrombin activity, medicinal herb, Phellinus baumii mycelium, solid
fermentation
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Table 1. Extraction yields and water contents of 36 medicinal herbs used in this study and pH of their water extracts.

Korean name

Extraction yield

‘Water content

Scientific name Used part (%) (%) pH
Gam-kuk Chrysanthemum indicum flower 26.09 63.85 47
Gol-sae-bo Drynaria fortunei Kunze root, stem 7.81 30.46 4.78
Gal-luin Trichosanthes kirilowii seed 041 15.66 4.9
Goo-ki-ja Lycium chinense Mill. fructus 18.11 26.15 4.96
Chun-gung Cnidium officinale Makino root 10.08 27.83 5.81
Dae-chu Zizyphus jujuba Miller fructus 18.71 10.19 492
Do-yeup Prunus persica (Linne) Batsch leaf 27.88 62.16 4.67
Do-in Prunus persica seed 1.58 11.62 5.53
Do-chung Eucommia ulmoides Oliv. stem bark 11.46 35.10 4.54
Back-gwa Ginkgo biloba L. seed 3.09 13.80 6.79
Baek-yeum Ampelopsis japonica Makino root 8.06 43.07 4.85
Baek-buja Aconitum koreanum R. Raymond root 15.21 23.69 6.36
Baek-sun-pi Dictamnus dasycarpus root bark 9.02 35.84 4.05
Bak-ji Angelica dahurica root 35.70 3191 6.1
Baek-hap Lilium tigrinum flower 18.38 30.43 3.73
Sa-sam Adenophora triphylla var.Japonica root 41.94 57.89 4.81
Sa-in Amomum villosum seed 3.86 28.71 5.09
San-yak Dioscorea batatas root 3.30 27.13 543
Sam-chil Panax notoginseng root 4.66 22.81 4.98
Seok-gok Dendrobium moniliforme root bark 6.39 4451 4.16
Sie-chae Diospyros kaki Thunb. var. domesticaq Mak calyx 8.17 27.00 4.88
Sinie Magnolia denudata Desrousseaux flower 6.52 35.55 6.64
Wa-song Orostachys japonicus whole 4.22 62.87 7.54
Won-ji Polygala tenuifolia root 30.83 29.14 5.33
Yuk-Jong-yong  Boschniakia rossica whole 27.06 17.48 5.26
Ja-cho-hwa Lithospermum erythrorhizon flower 41.17 25.39 6.48
Jin-pi Fraxinus rhynchophylla HANCE stem bark 38.04 51.15 42
Chun-ryun-ja  Melia azedarach var. japonica fructus 17.24 38.66 3.84
Chun-hwa-bun  Trichosanthes kirilowii bark 1.98 21.36 4.74
To-sa-ja Cuscuta japonica Choisy seed 11.79 59.41 4.91
Pae-mo Fritillaria thunbergii Miquel stem 1.14 16.75 3.82
Hang-in Prunus armeniaca L. seed 548 17.84 591
Hwang-bu-ja Cyperus rotundus root bark 422 20.74 5.18
Hyun-sam Scrophularia buergeriana root 16.88 19.09 4.94
Hwang-jeong Polygonatum sibiricum Redt. root bark 14.13 13.40 4.94
Kyun-woo-ja Pharbitis nil Choisy seed 0.34 11.73 6.21
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Table 2. Extraction yields and water contents of 36 medicinal herbs fermented by inoculation of Phellinus baumii mycelinm and pH of
their water extracts. The solid fermentation was carried out at 25°C for 20 days under 90% of relative humidity.

Korean name Scientific name Mycelial  Extraction yield Water content pH
growth (%) (%)
Gam-kuk Chrysanthemum indicum 1 NF* NF NF
Gol-sae-bo Drynaria fortunei Kunze ++ 7.61 77.15 4.75
Gal-luin Trichosanthes kirilowii +2 8.85 62.84 3.36
Goo-ki-ja Lycium chinense Mill. ++ 29.03 66.76 541
Chun-gung Cnidium officinale Makino ++ 9.18 67.83 4.89
Dae-chu Zizyphus jujuba Miller - NF NF NF
Do-yeup Prunus persica (Linne) Batsch ++ 13.00 77.25 5.79
Do-in Prunus persica + 17.24 52.10 6.34
Do-chung Eucommia ulmoides Oliv. ++ 7.10 68.42 4.59
Baek-gwa Ginkgo biloba L. + 16.70 42.90 4.86
Baek-yeum Ampelopsis japonica Makino ++ 3.73 78.68 4.61
Baek-buja Aconitum koreanum R. Raymond - NF NF NF
Baek-sun-pi Dictamnus dasycarpus ++ 3.41 73.00 4.6
Bak-ji Angelica dahurica ++ 13.91 86.87 6.27
Baek-hap Lilium tigrinum ++ 7.35 8091 3.88
Sa-sam Adenophora triphylla var.Japonica ++ 11.70 83.75 4.64
Sa-in Amomum villosum + 7.44 52.22 3.95
San-yak Dioscorea batatas ++ 15.88 58.70 5.25
Sam-chil Panax notoginseng ++ 15.34 55.49 4.57
Seok-gok Dendrobium moniliforme ++ 2.90 71.81 4.27
Sie-chae Diospyros kaki Thunb. var. domesticag Mak ++ 249 66.12 4.93
Sinie Magnolia denudata Desrousseaux - NF NF NF
Wa-song Orostachys japonicus ++ 2.17 77.67 4.61
Won-ji Polygala tenuifolia ++ 16.07 64.33 4.52
Yuk-Jong-yong Boschniakia rossica ++ 11.37 73.00 5.77
Ja-cho-hwa Lithospermum erythrorhizon ++ 10.76 78.33 4.82
Jin-pi Fraxinus rhynchophylla HANCE ++ 22.16 59.00 4.23
Chun-ryun-ja Melia azedarach var. japonica ++ 2.32 57.00 4.48
Chun-hwa-bun Trichosanthes kirilowii ++ 17.18 67.33 4.74
To-sa-ja Cuscuta japonica Choisy + 10.77 81.40 4.36
Pae-mo Fritillaria thunbergii Miquel ++ 6.25 66.33 4.39
Hang-in Prunus armeniaca L. ++ 25.15 46.51 6.42
Hwang-bu-ja Cyperus rotundus ++ 3.51 57.62 3.87
Hyun-sam Scrophularia buergeriana ++ 20.01 77.08 5.24
Hwang-jeong Polygonatum sibiricum Redt. - NF NF NF
Kyun-woo-ja Pharbitis nil Choisy + 5.40 55.33 542

L: poor growth, 2+: moderate growth, >++: good growth, *NF: No fermentation
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Fig. 1. Changes of average water content, average extraction yield and average pH of 36 medicinal herbs after 20 days solid fer-
mentation using Phellinus baumii mycelium. 1: before fermentation, 2: after fermentation.
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Table 3. Changes of thrombin inhibition activity and DPPH scavenging activity in the methanol extract of 36 medicinal herbs after 20
days solid fermentation using Phellinus baumii mycelium.

Thrombin inhibition (%) DPPH scavenging activity (%)
Scientific name before after before afte
fermentation fermentation fermentation fermentation
Chrysanthemum indicum 102.67 NF! 58.2 NF
Drynaria fortunei Kunze 107.00 138.38 341 58.2
Trichosanthes kirilowii 104.00 77.82 19.5 34.1
Lycium chinense Mill. 102.00 98.59 23.8 19.5
Cridium officinale Makino 414.50 109.86 17.2 23.8
Zizyphus jujuba Miller 92.00 NF 11.7 NF
Prunus persica (Linne) Batsch 100.67 123.24 204 17.2
Prunus persica 109.00 95.42 1.2 11.7
Eucommia ulmoides Oliv. 109.33 114.08 13.2 204
Ginkgo biloba L. 102.33 101.76 13.1 1.2
Ampelopsis japonica Makino 858.00 101.76 64.9 13.2
Aconitum koreanum R. Raymond 84.33 NF 72 NF
Dictamnus dasycarpus 161.33 111.62 16.8 13.1
Angelica dahurica 102.00 107.04 16.8 64.9
Lilium tigrinum 115.00 97.18 7.1 72
Adenophora triphylla var.Japonica 104.33 93.66 11.7 16.8
Amomum villosum 109.67 111.27 323 16.8
Dioscorea batatas 154.67 109.51 342 7.1
Panax notoginseng 103.00 101.06 0.3 11.7
Dendrobium moniliforme 104.67 92.96 60.4 323
Diospyros kaki Thunb. var. domesticaq Mak 101.00 97.66 67.2 342
Magnolia denudata Desrousseaux 113.33 NF 20.2 NF
Orostachys japonicus 92.00 105.86 28.5 0.3
Polygala tenuifolia 94.67 94.14 14 60.4
Boschniakia rossica 113.85 10547 46.5 67.2
Lithospermum erythrorhizon 106.67 100.00 52 20.2
Fraxinus rhynchophylla HANCE 105.13 101.17 16.3 28.5
Melia azedarach var. japonica 87.69 111.33 14.4 14
Trichosanthes kirilowii 148.21 102.34 65.8 46.5
Cuscuta japonica Choisy 125.13 108.98 61.9 52
Fritillaria thunbergii Miquel 1700.00 1700.00 259 16.3
Prunus armeniaca L. 118.97 124.61 9.3 14.4
Cyperus rotundus 112.31 109.77 33.0 65.8
Scrophularia buergeriana 117.95 78.91 12.0 61.9
Polygonatum sibiricum Redt. 107.18 NF 12.5 NF
Pharbitis nil Choisy 770.83 102.67 30.5 25.9
Phellinus baumii Mycelium 119.14 ND? 9.3 ND
aspirin 310.10 ND ND ND
vitamin C ND ND 83.7 ND

The final concentrations used in thrombin inhibition assay and DPPH scavengmg activity assay were 1 mg/ml, and 0.2 mg/ml, respectively.
INF : No fermentation. 2ND: not determined.
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Table 4. DPPH scavenging activity of the selected medicinal
herbs (ICsp) and their solid fermented medicinal herbs using
Phellinus baumii mycelium.

IC50 (ug/ml)
Chemicals/Extracts before After
fermentation  fermentation
BHT 18.07 -
Vitamin C 15.8 -
Vitamin E 326 -
Chrysanthemum indicum 168.6 -
Drynaria fortunei Kunze - 177.5
Ampelopsis japonica Makino 972 -
Angelica dahurica - 162.4
Dendrobium moniliforme 90.8 -
Diospyros kaki Thunb. var. 913 )
domesticaq Mak '

Polygala tenuifolia - 177.5
Boschniakia rossica - 172.2
Trichosanthes kirilowii 127.5 -
Cuscuta japonica Choisy 140.0 -
Cyperus rotundus - 173.3
Scrophularia buergeriana - 179.5

-: Not determined
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Fig. 2. Comparison of (A) thrombin inhibition activity and (B)
DPPH scavenging activity between the selected medicinal

herbs and their solid fermented medicinal herbs using Phelli-
nus baumii mycelium,
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Z71 9 A7 A 59 da=E ok ek
TALE o] F, A FAHI v WG S | B FEIHS
30.84£15.67%A 67.21£11.43%2. 2.0 ZE3.om,
T vlete FEF &5 FAF pHE 13.91£12.22% 2 5.06
+0.87904 27 11.16+£7.06% 2 4.83+0.73°2. T 7h4s]
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=9, 9] Aol EE A3 ZAe] 242 HEA
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Ab, WA, eRR), F4E 9 8§58 M= DPPH 4750
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