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*Abe et al. 1968
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A: 6.6 g  TAG   triacylglycerol (fatty oil)

CH2O

CHO

CH2O

CO

CO

CO

R

R

R

R:long chain

B: 0.72 g  fattyacid methyl ester

H3CO R

O

R:long chain

C: 1.8 g  sterol

F: 145 mg  scopoletin

O O

H3CO

HO

G: 122 mg  umbelliferone

O OHO

OH

D: 14 mg  farcarinol E: 27 mg  farcaridiol

OH

OH

J: 0.77 g sterol glucoside-6-Me ester

K: 0.42 g DEHP

L: 0.55 g MGDG

O

OH

HO

OH

CH2

O
CH2

C

CH2 O

OH

OH

R

R

R:long chain

M: 1.40 g   free fattyacid

HO R

O

R:long chain

H: 1.1 g  MAG   monoacylglycerol

CH2O

CHOH

CH2OH

CO R

R:long chain

fatty acid deriv.

polyacetylene compd.

coumarin compd.
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1 R1, R2, R3: α-Lnn

2 R1: α-Lnn ;  R2: H ; R3: α-Lnn

3 R1, R2: α-Lnn ;  R3:H

4 R1, R2: α-Lnn ;  R3: α-D-Gal

O

OH

HO

OH

CH2

O
CH2

C

CH2 O

OH

O

R
1

R
2

R
3

O

OH

OH

OH

CH2OH
O

HN (CH2)12CH3

OH

O

OH

OH

(CH2)7CH3

6

E
O

OH

OH

OH

CH2OH
O

HN (CH2)n

OH

O

OH

OH

(CH2)7CH3

Z

5

OH

R4

O O

R5

HO

7 R4: H (farcarinol)

8 R4: OH (farcaridiol)

9 R5: H (umbelliferone)

10 R5 OCH3 (scopoletin)
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ND:not detected

ND
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(%)
71B 2.78 10.05 15.718 6.47 71.86 396.50 39.53
43 2.68 10.50 17.354 6.30 76.16 439.39 37.21

BDX 2.66 10.35 18.514 6.23 73.78 408.52 34.88
71B 2.66 10.70 15.805 5.74 101.28 436.79 45.73
43 2.65 10.75 18.070 5.96 124.00 471.89 46.34

BDX 2.64 10.70 17.642 5.69 88.10 416.65 45.73
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pH (%) (ppm)
AR

(%)
71B 2.78 10.05 15.718 6.47 71.86 396.50 39.53
43 2.68 10.50 17.354 6.30 76.16 439.39 37.21

BDX 2.66 10.35 18.514 6.23 73.78 408.52 34.88
71B 2.66 10.70 15.805 5.74 101.28 436.79 45.73
43 2.65 10.75 18.070 5.96 124.00 471.89 46.34

BDX 2.64 10.70 17.642 5.69 88.10 416.65 45.73
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MMPs

MMP

495 nm 515 nm

I IV MMP-1

MMP-2

495 nm 520 nm

MMPs

MMP
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MMP

MMP
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2007 2

1)

2006 2006 2008

160 180 2

00 X

78 92

b
*

b
*

1

[μm] L
*

a
*

b
*

E

165 87.1 -0.5  9.3  

SHS160 152 83.4 1.1 14.2  

SHS180 147 76.7 3.6 16.5  

SHS200 132 76.7 3.6 16.5  

OVN160 141 84.1 0.8 14.2 0.9 

OVN180 150 79.7 2.6 17.9 2.3 

OVN200 128 75.7 3.8 19.0 2.7 

SHS OVN

X

DSC RVA
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1 X 2 DSC

25 120 7

3 3.5

3 4

53

20 40 60 80 100 120 1400 10 20 30 40
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1.

2. -0.05 M a
0.2 M a

3. 130
4. 400mm 410mm 500 mm
5. 0.0600 m3 0.0625 m3

6.

7.
8.

9. 120kg
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2007 2

3)

2006 2006 2008

6

10 MgCl2 GDL

0.4%(w/w)

28mm 15mm 75mm

1mm/s 0.85 25

1 70 10 +80 20 MgCl2

GDL 1

MgCl2 2

GDL MgCl2

GDL MgCl2

1

60 70 80 60-80 70-80

MgCl2 5.2±0.4 a 5.8±0.3 a 5.5±0.3 a 5.6±0.3 a 6.2±0.2 b 

[kPa] GDL 6.4±0.4 c 10.8±1.4 d 13.4±1.2 f 13.1±1.6 f 12.9±1.0 f 

MgCl2 0.48±0.01 g 0.48±0.01 h 0.45±0.01 i 0.46±0.01 i 0.48±0.01 gh

[m/m] GDL 0.55±0.01 j 0.58±0.02 k 0.59±0.01 k 0.58±0.02 k 0.58±0.01 k 

MgCl2 1.00±0.07 l 0.99±0.06 l 0.94±0.06 l 0.95±0.05 l 1.09±0.03 m 

[kJ/m
3
] GDL 1.19±0.09 n 1.96±0.29 o 2.44±0.27 p 2.38±0.34 p 2.39±0.22 p 

p<0.05 Tukey-Kramer HSD
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16 17 2 5 8 11

DX-100(DIONEX)

IRIS-AP( )

(COD)

O index = Ca+K+SiO2 /(Mg+SO4) 2.0 

SA-402

1

7

5 4

2 1

O index

(COD)

8.69 mg/L 0.78mg/L

10mg/L 60

3mg/L 3 O index

16 14
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O index =
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20 -9.3 12.15 2.5 6.2 2.6

3138aC 15 -16 11.05 3.1 8.6 2.6

15 -20.8 11.1 3.4 5.3 1.5

20 -25.3 13.25 4.6 6 2.6

3138aC 15 -41.8 13.4 3.4 9.6 2.4

15 -30.8 12.45 5.1 5.8 1.4
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Hata K., Mukaiyama T., Tsujimura N., Sato Y., Kosaka Y., Sakamoto K., Hori K., 

Differentiation-Inducing Activities of Lupane Triterpenes from Lactuca Indica on a Mouse 

Melanoma Cell Line., The Proceedings of the JAACT Kyoto, in press 

Mukaiyama T., Tsujimura N., Ohtake S., Kosaka Y., Hata K., Hori K., Sakamoto K., 

Anti-melanogenic Activity of Ergosterol Peroxide from Ganoderma Lucidum on a Mouse 

Melanoma Cell Line., The Proceedings of the JAACT Kyoto, in press 
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in vitro

=ergosterol peroxide

Ergosterol peroxide 9
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