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Table 1 Fermentation conditions of the fermentation products produced by using black bean and Astragalus membranaceus as part of the
liquid fermentation medium of Ganoderma lucidum

Fermentation conditions

Sample® Fermentation BB° AM! Glucose Tem;:erature Agitation Aeration F e@entation
system (L) (€49) (€49) (g ©) (rpm) (vvm) time (day)
GL-92-10-3" 5 50 20 20 24 50 0.75 11
GL-92-10-3 200 50 20 20 24 50 0.75 11
GL-92-10-22 5 50 20 20 30 50 0.75 11
GL-93-12-21 200 50 20 20 30 50 0.75 11

* The samples were obtained from Been-Huang Chiang, Professor of Graduate Institute of Food Science and Technology, National Taiwai
University.

® GL: Ganoderma lucidum; numbers: the date when the samples were obtained.

“BB: black bean.

4 AM: Astragali membranaceus
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Table 2 Fermentation conditions of the fermentation products produced by using black bean and Astragalus membranaceus as part of the liquid
fermentation medium of Agaricus blazei

Fermentation conditions

Fermentation BB°¢ AM Glucose Temperature . Agitation Aeration Fermentation
Sample? . Final pH .
system (L) (g/L) (g/L) (g/L) C) (rpm) (vvm) time (day)

AB-93-10-19°

5 20 — 10 28 4.0 250 0.05 30
(NCUC ABO001)
AB-93-12-4

5 20 4 10 28 4.0 250 0.05 35
(BCRC 36814)
AB-94-2-1

5 20 8 10 28 4.0 250 0.05 50

(BCRC 36814)

* The samples were obtained from Chin-Hang Shu, Associate Professor of Department of Chemical and Materials Engineering, National Central University.
® AB: Agaricus blazei; the numbers: the date when the samples were obtained.

“ BB: black bean.

4 AM: Astragali membranaceus.

2z TeaFgef  #EAS(CEHFMZFRERN P RY)
Table 3 Fermentation conditions of the fermentation products produced by using soybean or black bean as part of the liquid fermentation medium of Agaricus

blazei
Fermentation conditions
Fermentation X Temperature . X Fermentation
Sample Fermentation mode . Medium DO (Dissolved Oxygen) .
system (L) (C) time (day)

AB-94-3-10-GF . R

500 One stage 28 Medium A DO=50 7

(GeneFerm)
AB-94-3-17-GF3 500 Tovo stages® i The first stage: medium A The first stage: DO>50 17
Wo stages
(NCUC AB001) 8 The second stage: medium B¢ The second stage: DO=10

* Two stage: The first stage: 1~5 day The second stage: 6~14 day.
® Medium A: Fructose 5 g/L, Sucrose 15 g/L, soybean 20 g/L, KH,PO, 3 g/L, MgS0,-7H,0 1 g/L.
“Medium B: Glucose 5 g/L, Malt extract 1.5 g/L, black bean 10 g/L, KH,PO4 1.5 g/L, MgSO,-7H,0 0.5 g/L, vitamin B; 0.05 g/L.
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Table 4 Yields of ethanolic extracts of different Ganoderma lucidum mycelium, and the effects of ethanolic extracts on the growth
of Hep 3B cells after 48 h lovastatin treatment

Sample GL-92-10-3-m-E GL-93-10-6-m-E GL-92-10-22-m-E GL-93-12-21-m-E
( Fermentation system) 5L) (200 L) (5L) (200 L)
Yield (g/100 g dry matter) 22.8 9.9 23.5 17.1
Cell viability (% of control)' 13.7£2.2 31.9£7.1 31.1+64 245+0.6

! The concentration of samples are 100 pg/mL.
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Figure 1 HPLC chromatograms of triterpenoids in GL-92-10-3-m-E (A), GL-93-10-6-m-E (B),
GL-92-10-22-m-E (C) and GL-93-12-21-m-E (D).
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Table 5 Yields of ethanolic extracts of different Agaricus blazei (AB) mycelium (5 L
fermentation system)

Sample AB-93-10-19-m-E AB-93-12-4-m-E AB-94-2-1-m-E
(stain) (NCUC AB001) (BCRC 36814) (BCRC 36814)
Yield 16.4 10.8 7.1 :
(g/100 g dry matter) - -;u:.r:._-nr-..-...
. ;
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Table 6 Effect of ethanolic extracts of Agaricus blazei (AB) mycelia on the growth of Tl s 1
Hep 3B cells pre-treated with lovastatin
PR AR NG SRR DR P Ei |I| FoT Bl 2. | ol T gy
Concentration Cell viability (% of control) '**
(ng/mL) AB-93-10-19-m-E  AB-93-12-4-m-E  AB-94-2-1-m-E | n f
12.5 61.84+2.3° 59.7+7.5 69.5+9.1° | I T y L e G 0@
25 459£6.5° 25.9+8.0° 59.5+7.9° 18T 1" i, it o
50 26.6+ 8.3 19.4£1.1° 21.8+7.2° [
100 155+5.0° 17.0 £ 1.8° 122+£7.1°
1Cso 234 135 294 Bl= AB-93-10-19-m-E (A) ~ AB-93-12-4-m-E (B)#2 AB-94-2-1-m-E (C)
"Hep 3B cells were treated with ethanolic extracts of A. blazei mycelia for 48 hours. ¥ = fh#F2 HPLC B3 -
? Each data represents mean+SD (n=3). Figure 2 HPLC chromatograms of triterpenoids in AB-93-10-19-m-E (A),
3 Data with different superscripts in the column were significantly different (p<0.05). AB-93-12-4-m-E (B) and AB-94-2-1-m-E (C).
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Table 7 Yields of ethanolic extracts of different Agaricus blazei (AB) mycelium
(500 L fermentation system)

Sample AB-94-3-10-GF-p-E AB-94-3-17-GF3-m-E
(Fermentation mode) (One stage) (Two stages)
Yield
20.3 4.7
(g/100 g dry matter)

Fo~ Te g Eag-gf A o i E B4 5 lovastatin&iZ 48 | p¥ 2. Hep 3B

Table 8 Effect of ethanolic extracts of Agaricus blazei (AB) mycelia on the growth of
Hep 3B cells pre-treated with lovastatin

Concentration Cell viability (% of control) '**
(ng/mL) AB-94-3-10-GF-p-E AB-94-3-17-GF3-m-E
12.5 68.5+21.7* 42.9+10.9°
25 57.9+17.3%® 34.1+9.4°
50 33.8+11.5% 10.3 £6.1°
100 8.4+3.3° 7.7+3.8
ICs 32.8 55

"Hep 3B cells were treated with ethanolic extracts of A. blazei mycelia for 48 hours.
2 Each data represents mean=SD (n=3).

* Data with different superscripts in the column were significantly different (p<0.05).

24 ARkARz TEI-24 (GL-92-10-3)2 T = & ¥iG-5 f | (AB-93-3-17) ] i 48
SR ET e § ARG ES Y B Rl Y P & RS RS 8 e
R R R

Table 9 Effect of culture with the fermentation product of Ganoderma lucidum
(GL-92-10-3-m-E) or Agaricus blazei (AB-93-3-17-m-E) on the LDH leakage and
cell viability in primary rat hepatocytes damaged by carbon tetrachloride

LDH leakage Cell viability
Groups

% %
Control 0.7 100.0
Control (0.5% DMSO+1% ethanol) 0.5 97.4
10 mM CCl4 314 39.2
1 pg/mL Silymarin + 10 mM CCly 18.1 429
10 pg/mL Silymarin + 10 mM CCly 4.5 74.1
100 pg/mL Silymarin + 10 mM CCly 1.0 108.4
1 ng/mL GL-92-10-3-m-E + 10 mM CCl, 314 39.5
10 pg/mL GL-92-10-3-m-E + 10 mM CCl, 10.7 60.0
100 pg/mL GL-92-10-3-m-E + 10 mM CCl, 4.1 83.6
1 pg/mL AB-93-3-17-m-E + 10 mM CCl, 18.6 41.0
10 pg/mL AB-93-3-17-m-E + 10 mM CCl4 8.2 70.6
100 pg/mL AB-93-3-17-m-E + 10 mM CCly 2.8 94.2
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Figure 3 Effect of various concentrations of GL-92-10-3-m-E and AB-93-3-17-m-E on the morphology of
primary rat hepatocytes damaged by carbon tetrachloride.
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Table 10 Effect of culture with the fermentation product of Ganoderma lucidum (GL-92-10-3-m-E) or Agaricus blazei (AB-93-3-17-m-E) on the
TBARS level, GSH and GSSG levels, and the activities of GSH peroxidase (GPx), GSH reductase (GRd), and GSH S-transferase (GST)
in primary rat hepatocytes damaged by carbon tetrachloride

TBARS GSH GSSG GPx GRd GST
Groups - - - -
nmol/mg protein nmol/mg protein nmol/min/mg protein

Control 0.63 39.5 2.6 167.8 482 560.2
Control (0.5% DMSO+1% ethanol) 0.53 40.3 1.8 156.6 435 536.2
10 mM CCly 1.00 23.1 1.8 119.7 327 365.8
1 pg/mL Silymarin + 10 mM CCly 1.08 24.1 2.2 113.0 37.4 366.5
10 pg/mL Silymarin + 10 mM CCly 0.98 279 1.8 138.8 40.9 386.1
100 pg/mL Silymarin + 10 mM CCly 0.66 413 1.9 161.4 42.8 417.9
1 pg/mL GL-92-10-3-m-E + 10 mM CCl, 1.02 28.3 23 109.9 29.2 308.4
10 pg/mL GL-92-10-3-m-E + 10 mM CCl, 0.94 30.5 1.9 141.6 40.5 408.1
100 pg/mL GL-92-10-3-m-E + 10 mM CCl, 0.67 322 2.5 151.6 44.8 431.2
1 pg/mL AB-93-3-17-m-E + 10 mM CCl, 1.21 28.5 2.5 129.7 36.3 403.4
10 pg/mL AB-93-3-17-m-E + 10 mM CCly 0.92 313 2.0 145.1 47.7 422.5
100 pg/mL AB-93-3-17-m-E + 10 mM CCl, 0.60 344 2.4 167.3 51.7 476.9




