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Sample + BHT/MeOH 1 mL

↓

Add chloroform 2 mL + 0.2 M NaH2PO4 1.4 mL

N↓← 2 gas, vortexing

Centrifuge (3,000 rpm, 4 , 3 min)℃

↓

Place lower chloroform layer in another tube

↓

Add chloroform 2 mL + 0.2 M NaH2PO4 1.4 mL again

N↓← 2 gas, vortexing

Centrifuge (3,000 rpm, 4 , 3 min)℃

↓

Combine the 2 chloroform layers

↓

Dry to completeness using nitrogen

↓

Add BF3/MeOH 1 mL + n-hexane 0.4 mL

N↓← 2 gas, vortexing

Cooking (100 , 1 hr)℃

↓

Take tube out and cool

↓

Add n-hexane 2 mL + DW 2 mL

↓

Centrifuge (3,000 rpm, 4 , 3 min)℃

↓

Remove upper n-hexane layer into tube

↓

Add n-hexane 2 mL + D.W 2 mL again

N↓ ← 2 gas, vortexing

Centrifuge (3,000 rpm, 4 , 3 min)℃

↓

Combine the 2 n-hexane layers

↓

Purge with gentle nitrogen until dry and keep in deep freezer
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WaterMethylene chloride

n-hexane
fraction

( 188.6g)

85% aq. MeOH
fraction
(21.62g)

Crude Extract

dried mackerel (1241.3g)

Residue

Methanol

Methanol
extract

(126.0g) Residue

partition

partition

Acetone + Methylene chloride
           extract
         (444.4g)

Acetone + Methylene chloride

Scomber japonicus

Low temperature vacuum drying

n-BuOHHexane + 85% aq. MeOH

n-BuOH
fraction
(31.75g)

Water
fraction
(38.41g)

1/2 of crude extract
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85% aq. MeOH
(21.62g)

Crude Extract

rfc1
(1.45g)

rfc2
(0.35g)

rfc3
(0.42g)

rfc4
(0.57g)

rfc5
(1.52g)

rfc6
(4.18g)

rfc7
(1.63g)

nfc1
(0.07g)

nfc2
(1.21g)

nfc3
(0.50g)

nfc4
(0.08g)

nfc5
(0.22g)

nfc6
(0.27g)

nfc7
(0.41g)

nfc8
(1.14g)

nfc9
(1.16g)

nfc10
(0.13g)

50% aq.
MeOH

60% aq.
MeOH

70% aq.
MeOH

80% aq.
MeOH

90% aq.
MeOH

100%
MeOH

100%
EtOAc

RP flash column chrom.
C18

silica open column chrom.

100%
CHCl3

5% MeOH
95% CHCl3

10% MeOH
90% CHCl3

20% MeOH
80% CHCl3

30% MeOH
70% CHCl3

40% MeOH
60% CHCl3

50% MeOH
50% CHCl3

70% MeOH
30% CHCl3

100% 
MeOH

90% aq.
MeOH

1/2 of  85% aq. MeOH (10.81g)
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N
N

N+N S

N

CH3

CH3

Br-

N
N

N
H

N S

N

CH3

CH3

mitochondrial
reductase

MTT
yellow
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphe
yl-tetrazolium bromide]

MTT formazan
violet(540nm)
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DPPH

． +

．(Violet, 518 nm)

N
H
N

NO2

NO2

NO2

O

+

．

Diphenylpicrylhydrazine
           (yellow)

Phenoxy
radical
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Cl
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ROS

Cl

HO O

Cl

O

O

O-

2',7'-Dichlorofluorescein 
dacetate (DCFH-DA, non 
fluorescene)

2',7'-Dichlorofluorescein 
(DCFH, non fluorescenet)

Deacethylation by esterase or  OH-

2',7'-Dichlorofluorescein 
(DCF,  fluorescenet)
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(A) n-hexane

*

*

*

*
**

0

40

80

120

control 0.01 0.05 0.1 0.5 1 5

mg/mL

c
e
ll 

vi
a
b
ili
ty

 (
%

)
(B) 85% aq. MeOH

* *

*

*

* *

0

40

80

120

control 0.01 0.05 0.1 0.5 1 5

mg/mL

c
e
ll 

vi
a
b
ili
ty

 (
%

)
(C) n-BuOH

* *

*

* *

*

0

40

80

120

control 0.01 0.05 0.1 0.5 1 5

mg/mL

c
e
ll 

vi
a
b
ili
ty

 (
%

)

(D) Water

*
*

*
*

*

*

0

40

80

120

control 0.01 0.05 0.1 0.5 1 5

mg/mL

c
e
ll 

vi
a
b
ili
ty

 (
%

)



- 38 -



- 39 -



- 40 -

μ μ μ

μ μ μ

μ



- 41 -



- 42 -

(A) A+M

*
*

*

*

*

0

40

80

120

contro l 0 .01 0.05 0.1 0 .5 1 5

mg/mL

c
e
ll 

vi
a
b
ili
ty

 (
%

)

(B) MeOH

* * *

*
*

*

0

40

80

120

contro l 0 .01 0.05 0.1 0 .5 1 5
mg/mL

c
e
ll 

vi
a
b
ili
ty

 (
%

)



- 43 -

(A) n-hexane
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