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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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NO2

NO2

OH

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
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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

control0.01 0.05 0.1 0.5 1 5

mg/mL

c
e
ll 

vi
a
b
ili
ty

 (
%

)



- 44 -



- 45 -



- 46 -



- 47 -



- 48 -

μ

μ μ

μ

μ



- 49 -



- 50 -

0

1000

2000

3000

4000

5000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank A+M MeOH

0

1000

2000

3000

4000

5000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank A+M MeOH



- 51 -

0

1000

2000

3000

4000

5000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank A+M MeOH

0

1000

2000

3000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank A+M MeOH



- 52 -

0

1000

2000

3000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank A+M MeOH



- 53 -

0

1000

2000

3000

4000

5000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank Hexane
85%aq. MeOH BuOH Water

0

1000

2000

3000

4000

5000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank Hexane
85%aq. MeOH BuOH Water



- 54 -

0

1000

2000

3000

4000

5000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank Hexane
85%aq. MeOH BuOH Water

0

1000

2000

3000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank Hexane
85%aq. MeOH BuOH Water



- 55 -

0

1000

2000

3000

0 30 60 90 120

Time (min)

F
lu

o
re

sc
e
n
c
e
 (

C
o
u
n
ts

)

control blank Hexane
85%aq. MeOH BuOH Water



- 56 -

**

**

0

40

80

120

control 0.05 0.1 0.5 1 5

mg/mL

H
2
O

2
 c

o
n
c
e
n
tr
a
ti
o
n
 (

%
)



- 57 -



- 58 -

*

*

*
*

0

500

1000

1500

2000

control 0.05 0.1 1 5

mg/mL

G
S
H

-
m

B
B

r 
fl
u
o
re

s
c
e
n
c
e

A+M MeOH



- 59 -

(A) n-hexane

*

*

0

500

1000

1500

2000

control 0.05 0.1 1 5

mg/mL

G
S
H

-
m

B
B

r 
fl
u
o
re

s
c
e
n
c
e

(B) 85% aq. MeOH

* *

0

500

1000

1500

2000

control 0.05 0.1 1 5

mg/mL

G
S
H

-
m

B
B

r 
fl
u
o
re

s
c
e
n
c
e

(C) n-BuOH

0

500

1000

1500

2000

control 0.05 0.1 1 5

mg/mL

G
S
H

-
m

B
B

r 
fl
u
o
re

s
c
e
n
c
e

(D) Water

*

0

500

1000

1500

2000

control 0.05 0.1 1 5

mg/mL

G
S
H

-
m

B
B

r 
fl
u
o
re

s
c
e
n
c
e



- 60 -



- 61 -



- 62 -

**

*
*

*

*

0

5

10

15

20

control blank A+M MeOH Hexane 85% aq.
MeOH

BuOH Water

N
O

 c
o
n
te

n
ts

 (
μ
M

)



- 63 -



- 64 -

0.0

0.5

1.0

1.5

2.0

control rfc 1 rfc 2 rfc 3 rfc 4 rfc 5 rfc 6 rfc 7

mg/mL

O
D

 a
t 
5
4
0
n
m

0.5 1 5



- 65 -

0.0

0.5

1.0

1.5

2.0

control rfc 2 rfc 3 rfc 4 rfc 5 rfc 6

mg/mL

O
D

 a
t 
5
4
0
n
m

0.05 0.1 0.5



- 66 -



- 67 -



- 68 -



- 69 -



- 70 -

⍵



- 71 -

ω



- 72 -



- 73 -



- 74 -



- 75 -



- 76 -



- 77 -



- 78 -


	1. 서론
	2. 재료 및 방법
	2-1. 재료
	2-2. 시약
	2-3. 기기
	2-4. 일반성분 및 무기질 측정
	2-5. 지질 및 지방산 추출
	2-6. Gas chromatography를 이용한 지방산 분석
	2-7. 추출, 분획 및 분리
	(1) 추출 및 분획
	(2) 고등어의 활성 성분 분리

	2-8. 생리활성 측정
	(1) 항암효과
	① 세포 배양
	② MTT assay

	(2) 항산화 효과
	① DPPH 라디칼 소거 활성

	(3) 세포수준의 항산화 효과
	① 세포 배양
	② 세포 내 활성산소종(Reactive oxygen species) 측정
	③ 세포 내 GSH (Glutathione) 함량 측정
	④ 세포 내 NO (Nitric oxde) 생성 측정


	2-9. 통계 처리

	3. 결과 및 고찰
	3-1. 일반성분 및 무기질 함량
	3-2. Gas chromatography를 이용한 지방산 분석
	3-3. 추출물 및 분획물의 생리활성
	(1) 항암효과
	① MTT assay

	(2) 항산화 효과
	① DPPH 라디칼 소거 활성

	(3) 세포수준의 항산화 효과
	① 세포 내 활성산소종 (Reactive oxygen species) 측정
	② 세포 내 GSH (Glutathione) 함량 측정
	③ 세포 내 NO (Nitric oxde) 생성 측정


	3-4. 화합물의 생리활성
	(1) 항암효과
	① MTT assay

	(2) 화합물의 지방산 조성


	4. 요약 및 결론
	5. 참고 문헌
	6. 맺음말


