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SUMMARY

I. Project Title

Bioactivity and Functionality of Bonghwa Sweetfish

II. Objective and Importance of the Project

1. Objective of the research

To evaluate bioactivity and functionality of Bonghwa sweetfish to develop processed and 
functional foods

2. Justification of the research

O Because consumption time and cooking methods are limited, producers' 

income is discontinuous

O Various snacks should be developed, using sweetfish, and the products 

should be available both supermarkets and internet

O To produce the products, efficient and systemic processing is necessary

O Recently, people have been suffered by adult diseases because of westernized 

food consumption, and thus synthesized pharmaceuticals are generally used 

for therapeutic purposes. However, the concerns about toxicity and safety of 

these pharmaceuticals are growing. Hence, biomaterials from natural 

compounds should be developed and various functional foods should be 

developed with the biomaterials

O Therefore, objectives of this study was to obtain scientific results about 

bioactivity of sweetfish and processed foods using sweetfish

III. Scope and Contents of the Project

O Obtaining fraction of biomaterials under various conditions 

O Evaluation of the fractions for antioxidation activity, immune activity,

IV



anticancer activity, and damaged liver recovery

O Evaluation of bioactivity of sweetfish using animal model

O Analysis of biomaterials from sweetfish

IV. Results of the Project

O Smoked sweetfish had higher contents of calories, carbohydrate, protein, fat, 

sodium, and calcium than unsmoked sweetfish

O DHA and EPA which are omega-3 fatty acid and have therapeutic effects on 

arthritis and high blood pressure

O Proteins and peptide from sweetfish had various bioactivities such as 

antioxidation, hypertensive, especially for antiinflammatory, and whitening 

effects. However no anticancer effect was observed

O The proteins and peptide suppressed nitirc oxide and cytokines (TNF-alpha, 

IL-6, IL-1 beta), and prostaglandin (PGE2) productions, and rnRNA related 

iNOS and cyclooxygenase (COX-2), which are related to inflammation

O The proteins and peptide prevented tyrosinase formation, which is related 

formation of melanin, and also showed preventive effects of melanin 

synthesis, antioxidation and anti-aging effects. Thus, the proteins and 

peptides from sweetfish may be useful source for cosmetics

V. Application of the Project Results

O These results can be used to develop processed foods using sweetfish that is 

specialized products from Bonghwa.

O Production of high value-added products with Bonghwa sweetfish may 

improve local economic aspect and national competency

O Production of various foods will expand food industry in Bonghwa and 

improve awareness of Bonghwa

O Commercialization of these results will be tried through the cooperations with 

the industry, and feasibility will be reviewed a verification test with related 

agency and the industry
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*ii 1 g ^?*w nl Al -&1 fcd|- bH S a o 1=1

1. 7fl5. ^

7>. #4 4y114 *#
#44 4*1 *4 ^ #1*4# 14#* #4$41 *444, ^* 

*11544 *** 43734*, *4371# A}*44 *43444- *43# *4

100 g4 1 L# 144**1 (pH 7.4) 7>44 1244*4 4°C 444444 

45444# 4-0-44 4444 324444 4444- 4*444. 4**5 

44444# 4-0-44 3244 4- 10,000 rPm*5 30 4-4 44*444 4 

4 ^ #-0-4 *#4- 414 444. 4*^# 0.45 gM ^ 0.22 gM# *7l# 

7>4 445. *44*5 #4-44 444* *145 44 *4 4415 

#44 4-0-4 #4.

4. *4 ^44* 45
#44 t*4 100 g 4 444 5*73- #73-4 l l# 4444-0-4(pH 7.4) 

* 7>44 36°c44 1244 *4 441 4444444 250 rpm *5 *4 

444 5444 4414 #44 444*# 444. 324 * 10*4 100°C 

5 73-444 55# ##14 44 7}**# 4-0-# #14534. 4#*5 

44*441- 4#44 4344* *#4# 10,000 rPm*5 30*4 44*4 

44 41 ^ #41 *## 434 4#*4, 4*^# 0.45 gM ^ 0.22 gM 

4 *4# 73-I 445. #73-1*5 #4, 4444* *115 44 *4 43 

44* *##5 144 4*444.

4. 4*414 *4* *544

154 *44 #5# *1471 444 SDS-PAGE (sodium dodecyl 

sulfate polyacryamide gel electrophoresis)* #44534- 171 °<§** 4~
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12% polyacrylamide gel# 4 #4 444- ## 4# 4 4 #E]-#a# 47l°J 

## sample buffer#- 1:4a #44 # 70°C4^1 10#4 7}#4# 4 a# # 

1#}#4. 44^## 200 V#4 30# #4 4# 444- 4 #7} 4a4 gel

# Comassie Blue 5. 4 # 4-P_a4 4# 40) band u! M# 40) ^-t.]-^ 4

## 444^4.

4. dpph^# ##4 444 S4 #4

## 4# 4 4 #4# 32# 444##-# 44471 41# DPPH## ## 

#4 44# ### 44444. dpph## til32# 444 44#4 dpph

(2,2-Di(4-tert-octylphenyl)-l-picrylhydrazyl free radical)# ##44 44 4 #

44 444 #4# #444. #4#44 4# dpph7> 4444 ##a7l- 

4#4# 4 a# td 5744 44 517 nmi 4 4444# #t!## #444. 

444 44#s# DPPH (Aldrich, chem. co„ MW=618.76) 0.1 mM ## 

aa# 61.88 mg# #4## ##4# 100 mia 44 96-well

plate# 0.1 mM DPPH ## 0.15 ml# #a## 0.15 ml# 7>44 3244 

32 25°c#4 1044 4#44 # 517 run# # |-f£ St# #4444- #3: 

4# 4a## #4# #### 4#4 4# 444 #44# ^444 ^

Bt# #4432 4a### ##3.(Blank)# 0.1 mM DPPH ## #4

# #4## 4## #44# 5:444 ff£ Bo# #4444. 4### 

4# 4 4# 444 #4 444.

###(%) = [{l-(St-So)}/(Bt-Bo)] X 100

st : 4 a## 4 4#44 4 #4 #4 517 nm#44 ##a 

Bt : #4### 4 4#44 4 #4 #4 517 nm#44 

So : 4a##4 4#444 #4741 4# 44 517 nm#44 ##a 

Bo : #44### 4#44# #471-4 4# 44 517 nm#44 ^4a
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4. 43444)4 4^34 ^-o]

b)34 44# #3# (tyrosine) o) 4# #44 ##4% #4

#4 #4ti°l 4 44 4 3### #30)4. # 4^4 4^ 4 334 44 
4- 4444 43#o) 4443 444 ^4444 4# 4444 444 

3.44#44 44-44 441 4£t #44-4 44#4-# #4#44.

4 #3#4 4#44414 44 44#4# 4# 15 pL# 96-well plate4 

43, 50 mM 4# 4#4(pH 6.5) 150 pi, 1.5 mM L-#3# #4 25 pL# 

44 4, 44# 4^4441(1,500 units/ml, Sigma) 10 pL# 4444 37°C 

44 20#4 4#4 4 #, #4 #341 (microplate reader, ELxSOO, 4#)# 

4444 490 nm44 #43# #444 4344414 44 #4 44## 

#44^4. 4344414 44 #4 4 ##(%)# 444 44 444 44 

4^4.

44#(%) = [(D-C)-(B-A)/(D-C)] X 100 

A : 43# 4# #4 4#4 #43 

B : 43# 4# #4 4## #43 

C : 43# 44 ## #4 4#4 #43 

D : 43# 44 ## #4 4## #43

4. B16BL6 #4340] e 5 oj-g-fj- ^44 44 4434 #4

#4 44 4 4 440)34 4434# 4444 44 B16BL6 #4340)

34 44 44# 44 44 434 44 44#4# 44444. # #4

4 4#4 B16BL6 #4340]E^ 40-344 #44 ^11t°H, #444 

4# 4443# #4 4c #30)4. o) 430) 4444 #oi) ol-msh 

(melanocyte stimulating hormon)# A) 444 4 3d) #4# 44# c#4

#3 4401) 4=1- 4444 #4# 44437V 434# 43# #3 4
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7}-4 #4- B16BL6 4 4_V#o] J=t? AT CC (American Type Culture 

Collection, 444# : CRL6322)##4 ##44 4#4#4- 

B16BL6 44#44a# 6-well plated 4 € 4 2 X 106 ### ##4#

4S@ 4444 4 4444 444 ### 44444 444 a

-MSH (melanocyte stimulating hormon)# 4 4 10 nM# 7] e] 44 444

4 444& ^#44 #, 44& 4444 #4 #4 4^#^^

44## 444-4 724444 44444. 7244 44 4 4## #44 

-edta# 444 4 4]s## 444 44 444444 41 i #4# 44 

4. 444 41 i #4# PBS# 34 444 4 444 44(50 mM ## s 

3-4 o] Hz pH 6.8, 1% Triton X-100, 2 mM PMSF) 1 mL# 47p44 544

4444 4## 44444. 4444(3,000 rpm, 104)44 44 44 44

4 l N NaOH# 471-44 4#4 4444- 444 4 ####4# 405 

nm44 ^444 #### 444 44, ###, ##### 444 444 

##444 4444 4444 ### 44444.

4. 44# 4 444# ###4 44##(RAW264.7) 4#4 44 

44 44# 4 4 44 #4 4 #4 4 4# 4 4^4444 444 444 

4 44441 453444# 4444 4# #s###4 44# #4# 44 

4^4. 4 41S4 44 4 a# 444# 41S4H 41 s #4 (cell 

proliferation)# #444 44444. RAW 264.74 4# #4 (cell

proliferation) #4# 4#4 #4 4444- RAW 264.7 4## 96-well 

plate4 4 # 4 3 X 104 ### 4#4 41 s*ll 4 44 100 pL# 4# 124 

4 #4 41## 444# # #4 44# 4 4344## 44 200 pg/mL# 

### 4&# 31444 2444#4 44444. 2444 44 4 44# 4 

44#, 4 # 4 MTT #4(5 mg/ml) 30 pL# 4# 4 144#4 37°C 

co2 4444444 4 4444. 44# 444# DMSO(dimethyi

sulfoxide)# 100 pL4 444#4. 5#4 4444 41## #444#, 44
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4#7M4i 517 nm4^ |-^£t #^4#4. *)}%. 5^##

(%)# 4 ^#4 44j 4#4$i4.

#####(%) = [st / Bt] x 100

Bt : ### ###-# ?># ## #4 4#% #4 595 nm ### 

St : 7-ls.l- # si ft ## ## ### #4 595 ran

4. lps 444 44 ##4 #4##(no)4 44 44 #4 

44 444 4 444:: ###4 44# 44-# 4#44 444 44 
4## 4 RAW 264.7 4 #4 LPS# 4444 4## ##4 # 444# 4 

## ####4 4## 44444 4414# ^3## 4^ 4^4- #4 4 
4# 4 4344W4 #### 44144# 48-well plate4 4 RAW264.7 4]
#(lxl06 cells/well)4 10% FBS, 4444(100 unit/mL), ##5f£#-ol# if 
4 4#(100 ul/mL)7l- RPMI 1640444 J 3744# CO2 44444

4444 4444#4, 444 4#(200 ug/mL)# 30 #4 4444 4, 
LPS (l Ug/mL)# 4444 2444 44444. 44 444 100 uL #44 
ti44# 44(5%(v/v), 4# 4 0.1% (w/v) 4#44 #4444-4#4 # 
4# #44 1% (w/v) #4444#) ioo #4 #W #, ##4# io# # 
4 4## 4 #4, # # 44###44# 44# 4#44 595 nm4# # 
4## #^4^4. #44 4## ## #^4# #44$## 4#4^4- 

#5,444 ####4 4# 4444 #44 ## 4#44#(sodium 
nitrite, NaNQ2) it# #####4 444 #4-
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A. EPS ### ## #£4 A>o]£^y TNF-a, IL-6# #4

## ##

TNF-a 4 IL-6# ^444 4# #44 #4 4, ##### 444, a>7> 

4#444 4# 44 414 444 A3#41 #4# 7}

## 44## A>6l£7><y 6.S ### $M- #4 4#1 4 #EM# ##

#(200 yg/mL)# RAW264.7 (lxlO6 cells/well) 4#4 30 #4 4 A) #4 #, 

LPS(1 yg/mL)# 24## A]# 5]-zi 444 ## ####5. #E) RAW264.7 

4#4# #4 #4 44#4 A>o]^7><y TNF-a, IL-6# #### 444 # 

#### 7) # X## ELISA ## (Endogen, Cambridge, MA)AT #4 4$i

4.

4. #5.a~4 = 44(pg) e2 a34 4# #4
#4 EM# 4 #4°l2T #### 7>X)JL LPS# ## 4 #4 -a-E?] 

RAW 264.7 ##^4^ #&#4#44 E2 (PGE2)# ##4 ##

# ##=# #44534. ^PM#44 E2(PGE2)# 4# #4 #4# 48-# 

##4##4 4### RAW264.7 (lx# cells/ml# 10% FBS, ###4 

(100 unit/mL), i###444 #4##(100 yg/ml)7} #44 RPMI 1640#

4 #4 37°C, 5%# COM #44# 4##44#4 # #4###z H#

###(200 yg/ml)# 30 #1 #7)## #, LPS (1 yg/ml)# ##44 24# 

1 #44534. #44 # # ### 100 yL# PGE2 #4 kit(Cayman 

Chemicals, Ann Arbor, MI, USA)# A^-g-#-# #4 4$14.

?}. RT-PCR# 4 #4 #S# mRNA 44 #4

#4 4## 4 #344 — #### 7>#JL LPS# ## #444 RAW 

264.7 ####E| # # 5] # 4# #4#(TNF-a, IL-6, IL-1 (3), iNOS, COX-2# 

mRNA 44 ## ### #44534. RAW 264.7 ## #4 ## #s# 

a)e14tl #^##A^ A>o]£7]-<y (TNF-a, IL-6, IL-lg), iNOS, COX-2# 4#
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44- 444# mRNA 4 444- #444 44444. RAW 264.7 4#4 
mRNA #44 444 44 4444. RAW 264.7 4 #4 6-well plated 4 
1 4 2 x io6 #ss ###w 1244 44 4## #444 4 444 4 
4 444 4 44°lw ###(200 yg/mL)# 30 #4 4 444 4, lps (l 

pg/mL)# 4444 64 4 44444. 64 4 44 4 41## s44-edta 
s 414# # 444444 41## 444. 444 41 #44 mRNA 

extraction kit# 4444 # mRNA# ##44#, PCR# #44 cDNAS 

4# 44# #, cytokine (TNF-a, IL-6, IL-1 (3), 1NOS, COX-2# #4444 
44 RT-PCR# #44# 4# 1.2%4 agarose#4 #444 4#4 444 
4# #444 41 #4 cytokine# mRNA #4# #4444. 44#44 
(TNF-a, IL-6, IL-1 (3) # iNOS, COX-2# mRNA #4# #A 4#(normal) 4

# 44 4444 4## 4444 44 ^#4 4444# #4444

mRNA intensity fold = 44# 4# intensity/ #44# 4# intensity

4. Western Blotting
444## 44 444# ##44 44 444 4l#P ice-cold PBS# 2 

4 #414 # RIPA buffer (50 mM Tris-HCl pH 7.4, 0.1% SDS, 0.1% 

deoxicholic acid, 1% NP-40, 150 mM NaCl, protease inhibitors,

phosphatase inhibitors)# 4444 4"C4]4 30#4 4#47)51 15,000 x g 

44 10 #4 444444 4#4# 2-44. #44 44 41 #4 s# 4 

44 4# 12% SDS-polyacrylamide gel electrophoresis (SDS-PAGE)# #4 

44 #, #44 444# nitrocellulose membrane4 transfer444- °1 

membrane# blocking buffer (3% non-fat dry milk# 0.1% Tween 20# 4 

#4 Tris buffered saline (TBS) #444 144 #4 4#44 4#444 
^144-4 #4# 444 #, 4 4444 44 14 44# blocking buffers. 

1:1000#S 31444 471-4 # 1-244 #4 4#444. 444 0.1% 

Tween 20# 4# 4 TBS #4#S 10 ## 3 #4 ## ft

- 7 -



peroxidase-conjugated anti-mouse IgG ## anti-rabbit TgG-j 27} #4# 

4-# #4 14# ## ## 4^#. 444 ECL Advance™ western bloting 

detection kit# ###4 ### # 4 44# 454(MetaMprph)# ^1## 

4 ### #4#^#. 4 45- 4444 44# BCA protein assay kit# 

4##4 517 nm44 ##5# #444 #4444.

4. ##5 44-41^4 ^4#4

#4 4#457} 44-41 #4 #44 44# 4## #44-4 4# ### 

#4 # 7M1 ^^55 ###4 #^3#53#. #4, #4 ^#4## #4#

4 ## 44- ##55#E| til# (Spleen)# 4## # 41# ### #4#

441 tii##^# #4#44. #, 4###455 4444 ##54 44# 

##-#55 4#4-4 RPMI 1640 medium55 ## 4# 4#4 tissue

homogenizer5 71-44 #41 #4 41## #444#. #44 41# ##4# 

1,500 rpm°ll 4 3#4r #4 44 # cell pellet# Red blood cell lysis buffer 

(Tris-buffered ammonium chloride; 0.87% NH3CI, pH 7.2) 4 5#4 4 #4 

4 41## 4144-##. 44 41## #4 RPMI 164055 #4#4#5 # 

7}# PBS (phosphate buffered saline, pH 7.4)# ###4 25j #4# ##, 

10% fetal bovine serum (BBS)4 ##4 RPMI 164055 4 4 #4 #### 

#. 41#### #4# 4# 41 5## 96 well plate41 lxlO6 cells/well# 90 

pL# ####54, Cytokine #4# 4# 4151## 48 well plate41 2xl06 

cells/well# 450 pL 4 ###5, 4## 4##5# 2.5-20 pL/mL4 4# 

# 44 # # 244# #1 4 ##4 MTT #4455 415#### #4# 

53#. #4, Cytokine 44## 48 well plate 41 T 415 ### 4#

Concanavalin A (Con A, 5 pg/mL)# 4 7}###. 244# ## 4 ## # 

4"# 4# #7-1 #4 Th-1 type 445#4(IFN-x and IL-2)4 ## ELISA kit 

(BD Bioscience, USA.)# 4##4 #4#^#.

# #4 #455 #4 4#4571- tij4#54 #44 44# 4## #

- 8 -



4471 fl# ## 43:# 1 4 ###3# 54#4 2 mg/head/day3 4#

##4 #~#5# #### #44- ###3. #7l# ^44 4-#33 44#
5# 4-443. #5 44-44- 44444. 4 4#3 44-44 4 4#4# 96 

well plate# T#5 mitogen4 Concanavalin A (Con A, 5 yL/mL)4 4 3 

44444. 4s. 44 45 44 24, 4844 #44 4 MTT 444 

44444- Cytokine 444 44 # 544 48 well plate# l.OxlO6 

cells/well4 450 1.1L# 44444#, mitogen43 Concanavalin A (Con A, 

5 yg/mL)# Lipopolysaccharide (LPS, 1 yg/mL)3 44 # # 4 4 24# 4 

4 48# 4 44 #44# #5444 4 Cytokine 4# 44 44 MTT 4 

ELISA 4# # ## 444534.

4. 'll4# 4 4#

l) 4444

4 444" 104 °C# dry oven (F-600M; Jeio Tech. Co., Seoul, Korea)## 

1#4 304 43# 4 4 desicator## 3044 444 5 4## 4# 4534.
3 # 1#44 # dry oven# # 43# #3 4# 3044 desicator# # 4#

4 5 4#4- 444# 44# € #4# #4- 444^4. # 444# #
3# 4 3 g 43 dry oven## 43# ### #44# 444 4# #4

44-7l-#3 43#- 44& 444# 444- 44#4.

#444 (%) = (B-C)/(B-A) x 100 

A : 444# 4# (g)

B : 43 4 #3# 444# n-731 (g) 

C : 43 ^ 444# 5# (g)
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2) 244

#1 o] 3:X) 44 Soxhlet (Poongil Physics & Chemistry Co., Seoul, 

Korea) 14# 4^4^4- 2111 A>-g-4# 250 nit #4# 43:4 H# 
444A1 #714 43: 4"## 4444- 4444 (Advantec Toyo No. 2, 
Toyo Roshi Kai#, Ltd., Japan) 4 43: #2# #2 444, ##4, #4# 
PI4 444 4 444 ethyl ether (Samchun Pure Chemical Co., Ltd., 
Korea)# 150 nit #2 7j#H #4 2#1 1 #4 80 4# #2 1444 
4443: 4^4 444# 3:4444. Siphon 444 44 44# 44 

ether#4 4#44 4 4&#4 44# ##431 444 444# #44. 8 
-1044: # 444 2-# ##41 ##'44Ai 4#14# 44# #4 4 
44# 1144 ##4Ai ether# #1414-. #4# 444 104144 1 
2, IN44 #44 41# #414.

24# (%) = (A-B)/4##4(g) x 100 

A : 4# ## # #4 #4 (g)

B : 4# ## 4 42 4^44 #41 (g)

3) 2441

2441# Kjeldahl #2 4411 #4, ##, #4, 444 4 4412 

#4414- 42 5 g# 444 #441 #42al 1# # sulfuric acid 

98% (Showa Chemical Co., Ltd., Japan) 20 nit4 #4 #14 potassium 

sulfate (K2SO4; Yakuri Pure Chemical Co., Ltd., Japan) 4 copper(II) 

sulfate pentahydrate 99% (Q1SO4 • SLLO; Samchun Pure Chemical Co.,

Ltd.,)# 9:12 #44 44# 44 4141, 4# #11 4# 4444 30 

—40 #4 1 4-g- 444. 250 nit #### 441 4444 144 4# 1 
44 #1 #22 ##14 42# ## 444 Teflon ##22 44 24 
414- #4# 25 nit #4#41 0.1 N H2SO4 (Yakuri Pure Chemical Co.,

10 -



Ltd.) 4L# ## 15 mt# # #-# 0.1 % methyl red (C15H15N3O3; Showa 

Chemical Co., Ltd) alcohol# 0.1 % methylene blue (CieHisNsSCl • 3H2O; 

Showa Chemical Co., Ltd) alcohol#] # (#4## 4 — 5 4# 7}4$I4. # 

#r flaskdp #5. #%# 20 nit#- 4 A 30 % NaOH (Jin Chemaical Co., 

Ltd., Shehyung, Korea) 10 mt# 4# # ##7] 4# 4# 4] # 4# 4 ## 

7]# 4^## ## ### #^##

4 #2-#44 #7/|) 44## 4## ### 25 mt ## #7)4]

10-15 #4 #44 #, 0.1 N NaOHS #44# ##-##5. 4 #4 4# 

####3. 4^4- 45. 44 #44# 4444 4# 41 #3 blank test

# 4^4.

34# 4 (%) = 0.0014 x (A-B) xpxDxN/SxlOO 

A : blank test#] 0.1 N NaOH #44 (nit)

B : #3# 0.1 N NaOH #44 (nit)

F : 0.1 N NaOH ### #7}

D : ## ##

N : #3## (6.25)

S : #3 x))44= (g)

4) #4# 3# ##

### #4 ### Bligh# Dyer(1959) 44# 44## #4# ##4 
#4. A12 40 g# 50 mL chloroform (Oriental Chemical Inc., Seoul, 

Korea), 100 mL methanol (Oriental Chemical Inc.), 12 mL 0.88% KC1 

(Oriental Chemical Inc.) ### #7}4# °]## ##°] #2°)] ##-4 # 

# 44# #44# 4 5:10:47}- #3# 3:4444. #4# homogenizer 

(M133/1281-0; Biospec Products, Inc., Bartlesville, OK, USA)# 4#4# 30



# 44: ##4-# 4/ 4 7] 4 50 inL chloroform, 50 inL 0.88% KC1 #4#
2r7\sL 47J4-4 chloroform, methanol, 0.88% KC1 #4 4 4 #4 #

10:10:97} 4^# #4 t%a] 30# 4# ###% f, ##44 tube4 #4 

4000 rpm#5. 204# ##44 ##4. ##4# 4##444 #4 40#

# 44# 4, 4#### chloroform 4## #4#4—^.4] 444-514-.

#4 44 tube4 Si# tl44#4 4##4444 44 44444 #4#
44^1 100 mL4 chloroform# 47j#4 304 44 4444 4 4"7] 4 4 

44 44-4#- 4444 4 444417]# 444-4 chloroform 4# 44# 

44. 4 chloroform 444 550 °C 4 445- (Isotemp Muffle Furnaces 550 

Series: Fisher Scientific Co., Pittsburgh, PA, USA)4 4 5## 7)-%i 4 4 4 

444 #4 4 Na2S04(Junsei Chemical Co., Ltd., Tokyo, Japan)# # 15 g 

47J44 44# 4 7) 4 4 15 g NazSOAj Si# filter paper (Whatman 

No.2; Whatman International Ltd., England) 4 ##-44 444-51 # 5 mL 

4 chloroform45. 4 filter paper# 44 44# #44.4. 4

44# Eyela aspirator (A-3S; Tokyo Rikakikai Co., Ltd., Tokyo, Japan) 4 

4#4 Eyela rotary vacuum evaporator (N-N; Tokyo Rikakikai Co., Ltd.)

# ###4 #4# 4, 4 ###-5. ## 4 4°c 44-5. #4 4#4 ###
^4.

4 #4 methylation# AOCS Official Method Ce 2-66 (AOCS, 1989) # 

4-9-5- ##4". 44 4 0.25 g# 50 mL round-bottomed flask4 4 #51 4 

#4#AL4 #4## 451 0.5 N-methanolic NaOH (Jin Chemical Co., Ltd.) 

6 mL# 7J44 #44. 4 ###a# condenser4 444 4 44#7j Si 

4# 444 7]-#7] (SHE-106; Glas-Col Combo Mantle, Terre Haute, USA) 

44 #51 80 °C44 104# #4.4. 44#7j 4.44# condenser# #4 

BFs-methanol (BDH Laboratory, Poole, England)# 7 mL 4# 4 24# 4 

#514-. Condenser# #4 hexane (Fisher Scientific Co., Fair Lawn, NJ, 

USA) 5 mL# 7j# -# 14# 4 #4 51 condenser# 44# 4 ##-#3.#

12 -



44°H4 44*M4. Hexane #4 4 4^3. x}4#- nj)#*! NaCl

(Junsei Chemical Co.) -§-^]ir 4 51 4 443. x}44 hexane 44 vial4] 4 

4 4 4#44 444 *117m 0.2 g Na2S04l- |7f|4. °1 vial# -1

SU^l 344^4.

Methylation 4# *144 7] 7j] 7i34Urid) s)4 4^4 2^4

4*14^4^, 44# 71714 Hewlett-Packard 6980 Series Gas

Chromatography (Hewlett-Packard Co., Wilmington, DE, USA)4-9-4 44

3:44 444 444.

Instrument Hewlett-Packard 6980 Series Gas Chromatography

DB-23 (J&W Scientific, Folsom, CA, USA)

0.25 mm i.d. x 30 m, 0.25 urn film thickness

Column Initial 160 U holding 2min

3.5 °C / min 250 U 5min

25.0 °C / min 260 C 5min

Injector Temperature 250 U Split ratio 50:1

Detector Temperature 260 C FID detector

Carrier gas He Flow rate: 1.4 nit/min
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*t| 2 Q a! 3 4

i. 4# 44:# #M #4 ##

7\. #4 44# 4 4144#

#4(A3#)4 7f#44##4 44# 4 #44^1- f## f f##4 
44# ### 44 #7] #44 SDS-PAGE# ^# #4(Fig. 1) #4(4#)

# 44# #44# 7}4# 44### #4# # 44#4, #4 #4 4 #
# 44# fc7> #447] 4444. 4# $4 4# 4 4 #^4# #4# 

4 44 #444 t£Aj5]o}7i ^^014^. A>H514. a#z #4(A3#)4 #4 

#4S#-E| f#4 44## #4, g-##, 7l2.E^Al^d^ 44#

2. #444 42:# 4442# 4 #44 #444 44 #5## ##2 

#4 s#4 4# #444 7b###7b #44#2 444:4- 4#5. #44 
44. 444, 444 44# 441-## 47b# 4# #444^ 44# #4 
4444 a###4 4# #4 444^# #444 4 a# #2:444.

eimaa Srti&A 
K^y Jhsd ass j-hsd asd

J!.v
OF

iS

j:
-i

t
fDi

ggjjjffi ±H\iW
E^iM ?iJ__5PW ?I2EQ^I Pitl EPid ^

Fig. l. #42#4 ### #4 44# 4 444^4 44# ##44
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2. #<#4 #El#4 3l# #4

7h 444 44

### 44 ### #4 4dz# #4 4*1 ###-P-S 4# 4### 4 
if 44 #-§-*11 ^1# 4444. 4# 4-### 4# 44 ### #^#-§-0] 
4 444 4### #dz@ ###s# ##*1 ###4. 444 4444 
# 4# 44###4 #dz# ## 44 4, 444*1 44 44. dpph

(l,l-diphenyl-2-picrylhydrazyl)4 # jii # 444 44 45,4 *144 444

#44 444# 4444# 7R> ## *1444. ##(##)4 ###*R# 

4 4*14 4# 4 4 #34°R# #4 444 #4# dpph 444# #4
^4##4^. 444^4. 444 4#4#4# ##(##)*! 29.3 %, ^## 

## 34.0 %# # 444# ## #4%dz# 4#4 44 # 4

44 2.# ^4 (##(##): 45.1 %, ^#4#: 40.9 %)#4 444 %44 

444# 4 4 4%4(Fig. 2).

i4*R*l DPPH 4#4 ###
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4. 4#%4

1) 43-4444 4#1Jl4 44

Tyrosinase# #44 4441# 444# #_&4 #44 44
444 #7] 4'4 4 4444, Tyrosine# DO PA 5. DOPA# DOPA 

quinoneA-S 444 4 #4 444# 4-AS #44 44- 44 444 
DOPA quinoneTr 4444 4# 44 44 H'AA 444, #44# 44 

44- 4444 44# 44 4#4- 444 Tyrosinase4 #44- 4444 
#44 4#4 444- 44- 4 44. 4 444A.S #44 4## #4 4 
4# SM4 144A.^ #44 4^4 444- 44 4 %4 4#444 # 
44# 444. 4 #4#4 #4(4#)4 4444#4 ##4 4## 4 #
4°1#4 Tyrosinase# 4 #44 444 14, 4#4 4444 4#1 ## 

#44 Tyrosinase# 4444 4 #4 444# 14# #4 # H4(Fig. 

3).

A 20.0

yy vi^Fy.M IJMH4 yy !_E1 y

Fig. 3. 44 4#1 4 #44#4 dpph 441 #4#.
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2) #4! 1! !1%4

151 (melanocyte) 4 1 Ai #4! H #1 37212-2. H ! a-MSH# # 

441 422 #2 A}-g-£j! 1#4 #1 H #1# Arbutin, Kojic acid

#44 #4!4 AH # 4 #4 B16BL64 44 411 4 144!

# 111 #2 a-MSH# 11 #4# # A5Aj£]Er ##!! #4 4^44 

121 !#! #4 444 #44 14- a-MSH 41 7Hl4 144

a-MSHl7>441 4414 24 44 #7]-# 1# 1# # 4 #44(Fig. 

4). Et A)2# #7)14 114414 a-MSH!! 1144 114 41!

1 1114 1414 14 ## # # ^$M-(Fig. 4). !! 11-41 44

!4! 1 43144! tyrosinase# 2#!!2 44! 142 ##1!4 

(Fig. 3). FE# 1 1141 B16BL64 4# 2-141! 14!4 114 fil 

142 4414 #42 4414. 441 44 441 4 44441 14 

444 tyrosinase# 11! 4! 4 14 1-42. A}244.

Fig. 4. 44 411 1 14441 14(B16BL6)4 Melanin 1! 11
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444 4 44 tyrosinase^ 444] 4# ^3 4 %4# iL4 4 4 444 

#447] 444 B16BL6 4^4 tyrosinase 4444 mRNA-4 #44 #4 

444(Fig. 5). 4 #444 44 43:44 (4444; Normal)4 444 a 

-MSH 44 44444 Tyrosinase4 mRNA4 #44 H7)| #7]-4

44 a-MSH-4 4 B16BL64 44# #44 S44-A4 4444 4-AS A> 

^44, a-MSH4 44 444 4 ^344^4- #444 444 444444 

tyrosinase 4444 mRNA4 44 4# 4^4 4-AS 4444 44 44 

4 4 434-4—7]- tyrosinase 4444 mRNA4 #44 444 444 44- 

4-AS A}2 5] 44. 444 tyrosinase 4444 mRNA4 #44 4444 

45.4 444 tyrosinase 444°] 444 44 #4- 44 444 #Aj4 

4#4 4 4 #44.

Normal a-MSH Protein Pepsin Trypsin a-Chymotrypsin

a-MSH + sample

Fig. 5. 44 444 4 444^4 4S(B16BL6)4 Melanin #4 44.
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Fig. 6xr #5# ##4 tyrosinase #### # #5 western blotting# # 

4^1 445#4. Fig. 64^1 5# 4# tyrosinase ### 454 Fig.5# 1 

44 #44 #44- 44444. 4 a-MSH 44 44444 44444 

tyrosinase4 4444 #4# 3.A #44 #55 44#5, a-MSH# #4 

444 4 444—# #4-4# 444 #4444# tyrosinase 44#4 

44 4# 4#4 4#5. 44# #5 n# #4 44# 44444 

tyrosinase 44 #4 44 4# 3A ##4 #55 4444-

44445-44-4 #44 44# tyrosinase, tyrosinase-related protein

(TRP)-i, TRP-2 #4 557> 444# #44 44# #4 4#4#4. #4

4 44# 444 444 44 44# 4#4 3 # 44## 44# 4#

# 444# 44## 4# #45#, ###55# 44# 454 ##4 

44# 44# 444# 44# #44 ### #7>###4 ## 44#4 

5# 44#45 44 55# ##4# #7M#4, 4##45# 44#4

5 44# 4# ## 454 ##445 #55#-# 444 cytokines,

endothelin-1, basic fibroblast growth factor (BFGF), 44# 45 44 55

# #4 paracrine factors# 44# #5445# 44# 4## 44445

44 ## #5 44. Fig. 7# 44# 4## ## #4# 444# 55# 

tyrosinase### #4 4## TRP-1, TRP-2, MIFF, PAX-3## mRNA# # 

4# RT-PCR# #4# 444#4. 44 44 ## ##4 4 44### 

TRP-1, TRP-2, MITF, PAX-3# mRNA# 44# ### #45 44#4 4 

44. 444 4# 4# 4 4 #3 4# 5# tyrosinase# 44## ##=# ##

#55 45##, 45 #7H# 444 #4# #4# ## #5## #5 

#5 ##(cell signaling pathway)A 44# #4# #5# # 5444-
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Fig. 7. RT-PCR# ## TRP-1, TRP-2, MIFF, PAX-32] mRNA2]
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4. Is## ##

# 44# ss. #iss #11#, 4##, 1##1, 4

#s # 14# #1 #14 #4 #1#33 444 ## 4444 4#

44 444444445, 4444 44. Angiotensin Converting Enzyme

(ace)4 144 444 #14s4 44, 44, 4, #444 4441 i, 4s

4 444 #### di-carboxy peptidaseS4 -SL##1 #4 4 4441 

3# 7]H renin-angiotensin system (RAS)44 4A# H# 444# S 

1# 4# SA°]4 #4 ACE# kallikrein-kinin sys tern (KKS) 4 4 B2

receptor# #4 1# 44 #4, IS# #4 4 1##4##1 44 4#

# 4# bradykinin# ##4#44S #4S #44 #4- 4# 1# # 

ACE 44M41 4# #4# #s 44 4# #4# #4 IE 7]-##4# 

S4-4 #41 ^4-4^#44 ACE 44 14-4## #444 #44 #4

# #4444 ## 14# 71-4 44## 41# 4444 4# 4#s 1 

4-4## 4-14## 1444 S4# 4#4# ##7> 4#4 4# 44.

# #144# #4 44# 4 14-4#4 ace #444 4## #44 
4 s#4. #1 #4 #4(4#)# Ml#4 # #1$ s# 144s# 4 
4# #1# #4 41## 444 #13-44 ace 44 #44 #4 4# 
444. 444 #4-# #4 41# 4 144s# 447]- jl1# #444 
4 14# 44 44# # 1# 7>#4# 4444s a>h5)#.

I LI M

i=p:i ^^i=y:i
nninj=

Fig. 8. ACE 14# ## 1 Si# 4#
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7>. 44#1

#41:^14 ^jEj-o]c# 11# 4## 4 1# #444 14#14 4 

1# 4#4 444 17} 4-44. Fig. 104 44441 4 144#4 14 

44 4 443:44 44# 44-44. 44 441 4 144## 2 

mg/head/day3. 7# #4 1## #4 4131, 7#4 !!####! 44 

444 414 4444 #1# 444 4 4141## #444 4141#4 

#444 41# 44144 4444 44#444 il-24 inf-x4 44# 1 

4 414(Figii, 12). #1 14 111 4 144# #43-44 41 41# 

#414 44#44 il-2 4 ifn-x4 #47} 4# #7}1 14- 44 # # 

444. 444 14# 4#4 # 4 #4 411 4 !44#4 11# 1 

1##4 4441# #7} 14# 1## a> =44.
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120

Normal protein pepsin trypsin o-chymo-protein pepsin trypsin a-chymo- 
______________________ trypsin _____________________ trypsin

2 HI
(200 ug/ml)

4994# #9^44 94# 44"

4^4 4x 9#9

AH =
(200 ug/ml)

Fig. li. 94 #4# 4 4 4-4hi

Fig. 12. 94 #4# 4 44-4x# ^994# #9^44 94# 4# 

4X4 44X7M 449
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#. #4^ S4

1) 444£#4 4# 4£ ^ ### #4£##4 AjAj <>^j

44#44 4# ##4 4# 44 £44 4444 y<titi>-§-.os 2-3]^ 

#^, e##4# ##, £4 ^44 4 7M14 ### #4££ 44-44

44. 44, LPS (Lipopolysaccharide)# 444 444# ##£# #£ H

444 4 #4 4 #44# #££ #44 #4 LPS4 4# 4^ 444 4

44 #4 £## (cytokine) #4 44 4444. 4 44444 #4£#4 4

#4 44444 4 ^#4 £4 444 lps£ 444 4444 4 

(RAW264.7)4 4# 444 444 444 444 #4-£##(Fig. 13).

NO (nitric oxide)# 444"4#£4 4 #4 £4 44444 444 44 

4 44 #££ #44 #£#, 44 4 #£# 444 £44 4]£444 

4# 41 £4 444-3- shock4 4# 1# 44 4 4 ##-§-# 4444 £ 

4 444 #£## #££ #44 #4. £# 4##444# TNF-a, IL-6 

4- #4 4 #4 44£###4 4444 4444 444 ##4- 444. 

4 #414- 44 #4# 4 4344£4 4441 £44 RAW264.74 41 £ 4 

44 44# 4#4 444 ## #££ ###£#, #4# 4^ ###

LPS #7#p-44# NO, TNF-a, # IL-67} 3.7]) ^7>## #££ £»> LPS4

4# 4###4 444££ 444#44 4-44£, £# 44 #4# 4 

^4-4£# LPS# 4 4 #4 44# 44#44# lps44# NO, TNF-a, 

4 IL-64 44-4 #£44# #££ ##44 44 #4# 4 414-4£4 

444441 44#44 444# #££ 4-£##. £# 4#44 #44 4 

4 #4# 44# £4- 44 44-4# 44#44 4£4 #41 4-4-##. # 

#4 4 #44 !#£ 444 £# 44 #4# 4 414-4£4 #4# # 

44 ##4 44# 444# #4#44 £##££ 44 # 44#£ # 

£##.
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LF5

Fig. 13. 44 441 4 444^4 4444(RAW264.7)44 4 LPSS

414 444444 NO, 4-4 £44 4 444 444 41

2) e2(PGE2) 44 44 #4
14 141 1 414£l 1^# 111 £l 44"44 44

4/ ^^4 1114 3:4 ^4-4 141^ 4-444 4444 !£!! 44:

444 4"-§-44 #^4 4-§-44 4— £ 44 444 44 Prostaglandin

e2 (PGE2)4 444 444 44 444. 4 44 1444£ pge21 lps 

44 44444 4444 44 fel-P-4. 44 441 4 444^4 44 

44 444^& 4 144££ £ 4^47} 4££ 4#4$i4. &

4 Fig. 144 14444 4444 441 444 444 414£ 4444 

4 3. 44 3l44 a4 41444.
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-gjooo

447} PGE24 ^44 44# 4#

3) RT-PCR# #4 4#44 44#4 mRNA #4
Fig. 134 Fig. 144 #444 #4 #4# 4 4344#4 447} lps# 

##4 4#4#44 NO, TNF-a, IL-6 4 pge24 44# #44## 4# 

444# 44# 4 #7} 114. 444 # #444# Fig. 134 Fig. 144 

4 44# #47} 7R> #4 444 ##4 4 444###4# 4444 

4#4 4 44#4 444 444## 4444 4444 444 lps4 43 

44#4 4 #4 4 4 ##4# 4 #4 44 #44 4 444 4 #4 14# 

4 444 4#4 4#4 mRNA 444 444 #4414(Fig. 15). 441 

4 ##4 4 144###4 4444 144 #4 444#4 447} 4 

#4 4#4 mRNA# 14# #44## 444# 4## 4444.
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MOCK Normal
LPS

PBS THP CTHP

TNF-a

llrlO

IL-ti

l\OS

COX-2

D-Actlii

TNi-'-a 
l&

W
§0.5-
C

o -
m- (1

>.

ll.-lD
4-
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3
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3

s
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iNOf-

1
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KiTmtil
PUS 'IMP lTIIP 

I.PS

PITUP Cl IIP 

LPS

Fig. 15. ^ 444 44#^1 44 4^4

mRNA #4

- 28 -



4) RT-PCR# #4 ^#44 44#4 mRNA #4

#4 4## #44lT# ## 444 ##=# #

#7)-4 444 4447I # 44 #4444 Transcription factor nuclear

factor-kappa B (NF-kB)# 444 4#4^4 (Fig. 16). NF-kB# 4#

441 7)441 444# 7H> 44414 4 4444. NF-kB# t

41^ ###, B41^ ###, CD40# 4#4 444# 444 ##44 44

##. 444 41 #44 44 444 44# 3:444. 444 444

44 44444 NF-kB# 44# 4#4 441 = 71, =- = ^z 444 # 44 

741 471-44 444 4 4#3. 444 44. NF-kB family# p65(RelA),

RelB, c-Rel, p50/pl05(NF-kBl), p52/pl00(NF-kB2)5~ ### 4#44

## 4# 4# 444# ^444. 4# NF-kB 4444 #4# dna#-# 

444 4444 4#4 444 ##44 444 44# 444 4# 44 

4. # #444 #4 44# 4 #44#4 4#7> lps#. 4^4 444# 

4 4#4#°H4 NF-kB# 444 444 44=# ###7H1 444 4#4 

#4 #4 44# 4 #44#4 4#44# #4 444 NF-kB# #4) # 

4# 44 4# 4## 4414# ###■ 4444.

II9U

HKKl

Ann

.4 iron

t=
? 40D
t

:uu

Nnmnal PB* lJrniciii PP TP C.TP
LPti

Fig. 16. #4 4## 4 #44#4 #471- lps#. #^4 ##### 4# 

4#44 NF-kB# 444 44# #4
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4. o} 7]^-^ ^

7h ^ 4^=^^

^ ^ ^-^#M ^44 ^^(A3

#)^ ^^7> #^=, 7)tij-z ^SMtiJ-, e|a X)tij-z

#511^^#Z q-E-.z ^z 100 g ^

(Table 1). 3-f 210 Real, 460 Kcal3

^4A1 4 2.2^ ^Til ^-T- ^ 2-¥°HAi #

&4. 3-f 14.06g4 43.44g0.3. 4 3yfl ^

7]^ ^#^^7} 14.8g, 30.7gO_^ 4 2%H ^

5. ^711 i^BJ-tfjL, ^#7]^ til32<416.5g4 12.7g 4 2^H 

^4A1 feTll ^#51 ^JLZ Esg2zAlti}<4lA^ Aj^ol^l- g^6\ 3Jf- 

5]Al ^rOj-4. #5llAzBll# til 32.TT 33.02mg°] tif^ A^-g-O.^^ til^H ^All^ol 

tt 391.57mg0.3. 4 11.9^ ^Tll *-^z ^e ^#^(^71- 84.25mg,

^^11^0171- 278.03mg.o_3. 4 3.3D11 ^^^<>171- ^Tll ^#4. 

688.31mg, 2127.30mgO-3 ^^71- 4 3*fl ^Tll ^#^*1

1.47mg, ^All^ol 1.26mgO-3 til^% #2)-# &4. Ag^ol^/^ <£

$All^ol<4lA^ ^711 ^#5l$i4rElL ^ 7^7}-^ 6fl *) 

^ol^l ^ti.ol |]Jf All71^1 $^7l 4^ol B}3. Al-sslrf.
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4. 411 24

4# #4 4 # 4| # 4 7 )■ 1#4# 4 H# Gas chromatograph mass 

(GC mass)# #44 #4144. #47} 1#4# 4 41 3:## #4 #7)

41 #4 4# 4 #4#42#P| 44# #4# # GC mass# 444## 

#4144(Fig. 16). #4 1# # 117H4 3)271- 111 #2, 42 #411

# #14 myrisic acid, palmitoleic acid, palmitic acid, Octadecadienoic 

acid, Oleic acid, Vaccenic acid, Stearic acid, Arachidonic acid, 

Eicosapentaenoic acid(EPA), Docosahexaenoic acid(DHA)#4 4 #4 #2, 

#1# 44 3.33+0.08, 5.21+0.12, 28.69+2.28, 5.61+0.10, 17.30+1.03,

2.76+0.04, 5.47+0.32, 1.49+0.03, 6.01+0.11, 23.04+2.18, 1.05+0.034 44 4# 

4 44. #4 444 3:4 #4 44 palmitic acid7} 7}4 #7ll 4442,

#471-3 ##1 4444 EPA4 dha4 #4# 4# 444. #2#

4114 444 #4# 2#44 ##44 ### 411(20-25%)!

#4#4 ##2, 444 ##4 4444 444 444 41444# 44 

4 42# 4#44. 4442# 44 ##2##4 ##4 444# #41 

4, 15-19%# 14 44 4#4 1 1444 4 30%# #4 4#4 4# 

#4##4 44# #4 1 4 #44 2# 7>##4# 1#1 14 4#4

42 4-#44, 1442# 4#4 44 #444 ##1 4414 44 1 

#44# 4##4 2244 44 1 144 14# 41414.
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SVwUi:Ji

iHTiMrtiksdi

XI cfii (c-k w/iv) EOKSe) 5JHIS0I

Myrisic acid 3.33-O.OS 3.22-0.07

Palmitolcic acid 5.21 — 0.12 0.44—0.09

Pull III ' 1L' cl L'l lL 2&.fi9-2.2Es 23.fi.fi + L .34

Ol'1 udcL'u diei mic acid 5.61-0.10 7.54 +0.24

Oleic avid 17.10 + 1.01 IS.74 + I.7S

Vacccnic acid 2.76 ±0.04 2.90 ±0.0B

Stearic acid 5.47-0.32 4.1)3 ±0.29

Araelhidoni l: a ui d 1.19-0.01 1.52+0.05

nieostipeiilneTicie avidiTPA) 6.01+0.11 7.50+0. Ifc

OL)L'(iualieMjeiLL)ic ucid(DTTA) 21.0-1-2. Ifc 10.00+ l.RO

Unknown 1.05 ±0.03 3.49 ±0.41)

Minn 1 HnndniTddcnjnDn ■: i dupliu^t

Fig. 16.
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[EBAH]

[SB]

b EB BB! % EEHOIEB thE5HE gfse B BBE1

*!# BIIE EBB B OI#°l Eli EOlEh ME &Ail5HEE

SBBgBBEAHB Em!E(nitric oxide, NO) B AHO|EBE(gB:il AHB 

AKTNF)-a, IL-6, IL-1 3 )B EEEEHBBB E2(prostaglandin, PGE2)°I

bishe, Ahois^hBim- am!E°i eishe bb!b inos

B Si B§°l OH OH Ail B AH 01B E B Al }IU Ail 2( eye I ooxygenase, COX-2 )EHH 

!E B^li ^!5HE mRNAB B Ail oh0=1 BB El Oil BOIoHE CHB

AilE(macrophage)5.| 01b# EB oHE SEHS 0HAIE BEK

E BB°I ?ii°l E(M BB! B EEHOIEE B0BBBEO1I £|B 

!#°l Oil“J- B xlSOII EgE ^§§ XiISliEH.

[CHEE]

E 1
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[ § All AH ]

[#§°l g§]

8oi 33# 3 eboies ihE5f# its# *0# E0# 3 E#

33 (Composition for anti-inflammatory activity Containing sweetfish 

proteins and it's peptides and Method Thereof)

[#§°l 013 #§]

[#§°l #3]

[#30l 05fb 5|#E0t 3 3 E0t°l #EH5|#]

E 030 % 33E1 *0# UEfLHb E(M B3B % EEf

DIES 0E5fb E0#1 33 1BEAH, 0IE S§y§2JXfEAH°l Ah01E 

51-3 (00! Af3 KTumor necrosis factor (TNF)-a , Inter Ieukin(IL) —6, 

IL-10)°I 00 31, 01#E(nitrio oxide, NO), EEEEf#33

E2(prostaglandin, PGE2)°I 315fE, AfO|E5f3! 0!BE°l 0

0# E# of# B3 §■ 3 iNOS (inducible nitric oxide synthase) 3 Si 

3§°l OH 113 Af 01B E # Al 131 -2(eye I ooxygenase-2, COX-2) 01 ## 

33a# 005fb mRNA°l 00# 315KXI 33E10II 3CN5fb 13AilE 

(macrophage)—I 510# E15fb ill 5fX|3 33 33303# ##°l 

0113 3 xlES 5H3A|5lbEil E§3 £|°fg EE 5|#0 00EE 105f 

ECil 33.
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b 3 (SR 1#., sweet fish; P/ecog/ossus a/tive/is)^ tifCfS31 

dfCfS311 3#3 b#10H, ISO\D[ °f 15 cm3 3bb §#6"# g

m3 bH^oii oiiei 3 1101 eiece 9-101 ai-oichi 33 33m

D1, SOI lb ms 011 33 AH A of 3 31, lb, 3 3, #101 33 b 

EBCf. 11S3H3AH gill lib dfCfOII AH 3ii 3LH3 Oil! b 

Oil b3#0l EH013 5f3E3 3#EH #EfEf 10# 3ECf. b31 ESb 

30 1E0I3, EOI Bg5f3 dlELHl Lfll St Of 031, 301, 5S, #1 

g, 51 033 OlgbCf.

!B 3#3bEH SIB CfSB EEfOIElOl :H#13 Eb

ElOIEf. 3# :fS 3SSE 0113 S3 Bib 0311 dfB!3:|3 OfOl 

3301 gbSfDH 1#E3 CfSSfl 01 gib 01 HOICK S 3 El ffl EfOl 31 

b #3 (val ine), 0f31 3 (arginine), 0fEHfEfE3 (aspartic acid), # 

#EfE3 (glutamic acid), ESE (prol i ne), E|- 01 bJ (lysine) g lg Of 01 

3301 gbSfCf. ISiiEf BBS 331 3E 3 EH EEfOIE# g tif# 

Ef33(val ine-tyrosine) EEfOIEl l^i bh5b SgOI lb 523 3 

3 13 lEf. S 3 El U EfOl Eb El LH Oil SI Ell Eg# 3b Sb 

E df 1 El33 (Val-Tyr )0I Sbb E33 SbOllb 0S3Egl0E3 E 

SI3 3113 EEf.

EgBgb ES(AHIE)1 bSOILf lbSEE(3EHIE|0f, ggOI, tif 

01 EH E, Cfgfef g#l 113:1 1111)1 BE IE# EH IE S31
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xm 0 #0 #0 M£x^ % £££5:^ £S£ioi m2 m&m, £0oh 

AH ii 001, il°-«gg, Ail5 010, 5£ ££ 0 SS£ 0#0£ 0BI£ 

£0£ S£, 00 SS 00 0 £10 0001 ££££. 30£38 £0£ 

00 £0000# XiPi5H2 000 50# XH05KAI 0 0Ail ]|0£000 

# 5HI£, WE 01 Ail £ £ II 8>££ LH0 ##01 E£OI £01 £0£0OI 

£05^i£ XI0W22 #£US 251 B4 ##£ 02 g Bl @ 0 (££0S 

#, £0 0 0)01 £04, 0S, £#0CN, 0:1010 0 XI520WAH5 SSH 

2£0I 8£.

0 Ail Oil ££AH 00£ #0 E£22AH0 £0@ 0£W0£ @001 

8CN5H2 £204, 051 ££IJ5(nitric oxide; NO)# S0AI3I0 S5£ 

L|5£0AI-OI5 @E|-Ail (nitric oxide synthase; NOS)£ 525E|-S£E 

(prostaglandin; PGs)£ 0W0£ ££8 S5S8 £0 £0# OH3H5H0EI 

££AH 02@ £## 5H2 £0 020 SB4I4 ££. II-BI-AH L-OH23I0 

(L-Arginine)200Ei NOS 00AI3I0 S5£ L|0£0Ami5 ££All (NOS) 

Lh 0HBH3l8£(Arachidonic acid)220Ei 525£#££#S W0 5H0EI 

££8 S5£ AI#00AI£UAil(COX) 0 £0# ££5H0Cil ££AH 08 

5001 £2 ££.

£E£ £0 #£011 £2£, L|5£0AHO|2 ££Xil(nitric oxide 

synthase; NOS)0 £ 31-XI 0#£ 8AH o|-0Cil £ Oil 8XH5I-0 bNOS (brain 

NOS), 00^1011 8XH5H0 nNOS(neuronal NOS), #£^1011 0XH5H0
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eNOS(endotheI ial NOS) 08 HILHOil *0 ^§4^25 #20 2 #204, 

28 003 8 N08 23 2 #010 1M§§ 825f8 0 3 03 8 2X410 

000 811 011 020 *## 5f8L4l 25KH, 00 AI-OI85f2(cytokines) 

01U- 0 8 33##HI 0 5H 8208 iNOS( inducible NOS)8 0051 00 

#00 8 N08 All280010 30 8080# #2518 022 #54 3 #2 

04, 20 808 iNOS *00 85f0 22 #08 205f #0.

22, AI#28AI0012 2080 0|2*EH5f 8XH5f8HI, Al#20 

Al HI 0X41-1 (cyclooxygenase-1, COX-08 All 2 LH 011 *0 8XH5I-01 A4I22S 

38HI #22 2200#22(PGs)# *05f8 38# 00LH8 3011 25f 

0, COX-28 8020 Al All 2 LH HI AH #35l 800 01 88 28# #251 

8 HI #0AH 822 #*# 005^8 022 #24X4 #0. NO0 22AI0 

#22(PGs)0 32S W0AI5I8 iNOS % COX-2# 2*5f8 2Af 88 2 

38 0-82 S2(sclerosis), 0288(parkinson's disease), #251-01 04

0 (Alzheimer's disease) §4 #3" 8 (col on cancer )# 2*o|-8 20 ##0 

82HI 2220.

8821 A|-2I|-(Tumor necrosis factor; TNF-a)0 #8 0 5180 AI-

01 25f2 (cytoki ne)8 3 023 HI AH #2* 82 OfU0 02 03 HI AH 0 

#2 325f 851-0 04, #51 8*2 03 HI AH #008 0080HI 822 

#*# 20. TNF-a5f 220 880 0 0##0 2201 #88 0101 801 

220 2 #0. 054 80##0 #54X1 20 HI TNF- a HI 02 *X4IS 0 51
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38# hm #801 383 83, tnf-ab m#8 #### #88 aph 33 

8#3 88# 8XHAI833AH LH38 8#3XilbAH3 Xlbb 33 83. 

33AH, gm#8 BJWSlt 888 ^J\\D[ 8b 883^1 (HI #3# 8## 5H 

3 8b AH0I533 3 TNF-a5.1 XiuHAPPiLH COX-2 #8HM 3

35Hb 5333883 PGE23 88 #XilS #8H ^21888 bAH

(proinf lammatory molecule)3 =§3B #3o|-b g 3 HI-§8 Hit 4= 2*1 

8 38801 bB.

88, ^8 Ail5(macrophage)b S#3 3# Ail3( #S#)(HI AH bEHB 

333 ##8 5# Ail 33 8 ##013. B8Ail5b Ail5 38# 1333 

U g38 018## #013 83# Ail33 SOHUH 83#§# 83. 3Ei 

33 3 8 Ail 53 #8b S38 3 LH# 3 8 Xil XII 011 AH i£°[ #88 #im 

1 @3. 813 g88 38013 388 81 3 3 3 8 Ail 3b 388 8 

808 AH0|35HB(38H|AHBXKTNF)-a, 3Ei#3(IL)-1, -2), AHI3AI-0I 

3 3 88 883b 1233 (chemokines), 888 b3, 8883

(NO), #88b#(R0S) 8 PGE28 8S5H2, 38 88#8 (8b32b3 

3 CD80 8 CD86, ¥3b3)3 53 #88 8W58 83.

3Bi3 01 EH8 38Ail383 0188b ##3 388 383 33 011 

3883. 88 OH XH 8 8 011 AH b£H8 3 8 Ail 3b 8# LH CHI AH 801 8 OH 

1H88(septic shock)013 #DiEI88 88 8, b#gm#3 8b 8 88 

8 83 83b 88# 3# # 83. 3WXI IHb(HI 3 38 g01 88 8EH
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Oil AH SI **01 3EU5M 3g 3SAHIE Eg si oil iehsdk

SXH3XIS SSg Sg°l A^gEE EE Eg°l 551 SEE

3 3 gE gg°l Ml 3EHSH S2ffl, tilDM! 3SXHIM3HI3 g)°l 

SAI SSg ^3# 3XIE3 as % Eg Si !S°| XI33 1 

151 H§z\0\ SDK HBHU ¥#g 3S(HI S31E3 M§o[D\D[ EE5^ 

ffl, H31E3 SXH3XIS XI3B0II ##g°l S3! 01 DH# 5:1 IHEOil 

AHS3U 33E XI3XHI 3^g 151013 AI15M3 # 5 SDK 01 EH eh 

¥^§i 3#5M SXHI3 SI XI01 3E(Hlb S3 Oil AH A^gEEIIg SS 

g Oil AH 3 *s SEE iDBIb EgOI SHE 3 SDK

01 011 E igXIib SSi 3 SEE! tii :MIE SSM S 

E5M g, SOI EM! 3 E30IES S#5M 3#0OI CHS All E OH AH S 

SEg# 315^01 SSi til UEHH01 Sgiii XI3 5M CHI S3! 

Si IS E3MH E igf S!5|-SDK

[ESDI 0IE33 5M :|#S 3X11]

a is°i gig ssi 3 ss3i tit :Mig goi emi 3

E30IES S#5M 5iii XHIg5M 30IDK

E 1§°I 3E ESE gOI EM! % E30IES S#5M ?ii 

°l cytokines(gg3AMXKTNF-a), EEH#3-6, EEH#3-1 3 ) ^SSXHI, 

533EHEE E2(PGE2) 3 3E!3(N0)°I IE % EXHUME XHIS5M
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beeah oisb m&m otig £b xiesbi gm bbs £b Bg 

:|gg B#°l iSii Ig§fb 30IB.

[^hS°l Eg]

#:IB sb ##e sbsbi °ioi-oi b s§Bb goi &#a ^ e

BOIES lhb5^ ?tii B#5KB OI°l SB *BB SSg mb# # 

21o[H E Af§iSi JHSltBEMi, OISE BBS S#0 Otlg Eb xlE 

5BI bib Bgb £|°fS Eb BgEIgg B#°l Eggg lS5^b 301 

B.

b ShSb bCM B#a % EBOIES th^Bb EBSW Bb 301 

B. b m^OW A^gS bBb 3B#E SS5WIAH gBB BBS BS5K)I 

A^go^B.

EB, M Hhgoii H}S #]| ?iig g#4, BBBggE, gBIB 

SEE gOHS AI-gol-01 B Bat ES5^E, BE BggBBEb BE BE 

S( sodium phosphate), BBBI#( lithium phosphate), BESS (potassium 

phosphate), BBbbls( rubidium phosphate) % BE Alls (cesium 

phosphate)5> =g OlbCHB Eii 1g OIB# A|-go|-01 1EBDB #51 BE 

Bg gEb BBBESB 3# #3BE 5^b BBSS ES5^b gSS 

Ahgohffl, EB, EBB, BBESEEB, MB, SSaiOIE, bEBU 

SB s^gOIIAl 1g #b @#EE A|-go|-01 E^bSmCN E#B EB0I
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e ?i§§ sssBu

b y§2 E3e s ssi cmoi 31 ?i§§ 0.1 lh

II 20 % SSEE 51^0^1. b S§2 SOI BSS % UEFOIE°l ?ii 

S 5fo[b E30E #32 3B1 UE 313 , “II Eb 23

IS BH ESS 3 2IBK b SS2 E301 3gfi 3 2E 31, ¥11 

% 231Eb SEE, 3EEEE, 33EE, StilS, BUS, IS BIS, 

Oil Bl EBIS, SEIS, Bb, 0I-3I-AIOh EE, SIIUIOIE, IB^S, Sh EE 

Ell 01E, Sh 3BI10IE, SSEE, IS SSEE, DISS SSEE, S 

BltilS niSBIE, S, Dll S 61ES A| SilEOII 01E, EE36IESAISUE0II0IE, 

S3, Dh3Uls EEII0|-3101E % 3SB# S 3 21BK E SSI EE 3 

tii stoib esse, ss #32 ssi ifbf bi, an, si,

i#l, SSS, 1SS, All , 01101 Ei #2 333 IS , 2SI, 31

EE S3 3A^§32 SEHE is mm 01 A|-§S 3 BBh 3 All 61-011E , 1

im S 331b Si A|-go|-b @31, #31, SSI, #B1, gSHl, 

1B*31 #2 SI SI EE ¥111 MgohOI Eli 3 21 Dh 33301 

S °IB 3111 011E SI, #1, 31, ail, 3JiI SOI E32ffl, 

01 BIS 311 IE 31 3SS1 SUE §m 0131 ESI OilS SB, 

Sb, BBS#, 33EE, 3EEE, IB^S §i 3 01 Eli 3 21 Bh 

EE, BE3 ESI 01211 D^3UI# EEIIOHOIE, S3 SB itISE 

A|-§S E 21BK SB# ¥IB S3 11 EE SSI, LHSS1, El, All
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1 001 SH95 0 CHI. 551 A102I0 eg @9X11°] 0, £|f|5 H1£19 01 

£1011 01 £1 02| ¥1111, 01IS #9 #9X11, 901X11, 00X11, MSXII 001 

£fi 5 21 £1. til99 #CNS 9@ xilXII(^lb 009 ¥S°-1, til990X1l, 

@0X11, 9X11, §095 XIIXII 0 21X11X1 509Dh 111990X11, @0X1150 

55#@S£IE, #£IW#@ S£IE, #£10 2^1 09 9#9 XI 1, 011 

##^101521 09 9A1 00@ 0115Ell5 001 A10# 0 £10. 21X1121 XI 

XII50 °l UE(wi tepsol), 01550, 59 (tween) 61, X1X15XI, £199 XI, 

0£1X115XII£19 001 A10# 0 2*1 £1.

9 S92| 901 900 0 a£101521 ¥§§§ 50510 5009 

0 00021 0110# 9 0 9X11, 9 0 0 g5 0011 £1951X11 01 g# 0 21 

£1. 9 092| ¥i§§ 0X10 5 210 90550, 90 90#, Oil# # 

9, 05, S, XI, til £19 #0X11, 9905 90# 001 21501, St XII, 0 

0, 310, 9X11, 0X11, ## 50 059 SEH5 A10# 0 21 £1. 01 HU, 9 

0 50 05 02| 0X1 9S#2| 99, #09 55 9 #02| 999 0 5 

9#2| 95 9X11 90 992| 0.01 LHXI 20 99%S 5^ 9X1# 9 21501, 

99 05 50#2| 95 100mm XI055 0.02 LHXI 10g, 90951^10 

0.1 LHXI 1g£| til#5 9X1# 9 21 £1. 9 S92| 99 05 50E9 X1I5L 

AI9 til #2| 9 °| LH Oil AH -5- #0 9 @55 AH 0X| 5li# @9510 £1011 

0 9x119 90110 §#@- XII@99 21501 S02| 0521 #01 CN £1 X1XI W 

01X11 50 @9 @951# 0# 0X1 09559 @9# 9 21 £1.
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n™ 5 #§9 95 9# ^9 % 9# ^9 03 %

ONXH 035 lii 9 9 90# I°l 4 Si a. 01 EH eh 005 0395 

3 £b 595H9 M§m 5 35.

5 #§°i 59 39# % a501 s ?t§8 3500 ahoi53H3 

(TNF-a, IL-1 3 - IL-6), 59#5(nitric oxide, NO), 5355#39

E2(PGE2)—I #9 ^ 00# 55 9 53 91AI3I5 SSgtli #955 

39, ^99013 335 gg oil S' % 950 °4^ 30# §u 39309 

093 505H 010# 4 95.

5 #55 509 # Al mo\\ 9 3 59 9# 0151 #595, 5 #§01 01 

Oil °ISH 159II5 &h55.

<# AIOII 1~7: 59 990 15>

3 955 5951 AH 395 59# 3359, 30 0H355H9 4 

5# 13 5H3, 5131# AH059 51595. 519 59 100g0ll 1L9 

0#5(#A|OII 1)9 0£I9S5(#A|OII 2) % 999 39 55#(#A|0II 

3), 39 £I0(#A|OII 4), 39 #0(#A|OII 5), 39 #til#(#A|OII 6), 

39 ls(# Al 011 7)55 3#9 3 39 399509 (pH 7.4) 09# 39 

9 12AI3 03 4°C 99 9EH9 99959 0H3UI9HH# AH05H9 991 

AH 39959 99## 9S5H95. 5053 905BI3I# OI099 39
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m E010 10,000rpmEE 30gB gggBIShOI II0 % i§S gg0 HI 

3H ShSLEh O|gl0 0.45 pM §J 0.22 pM°l BD\M D[B 0EiE BIHEE 

oiiom ggBE oi-oi 001 b^0e gnoii Ahgth&Eh g^°i es g 

OHE E#@ B^0O1I 10 mL—I g#ES 7h5hE BH4ii 01 #

2]0UEE(0A|OII 3)0 0|g°i E0 SggoHQi ^g SEOI 10 Sill

uncoil °2EiLi§ii oigshb E0 e@gi0 Ahgohoi % moi

E §1011 0|g 5^EKE 1).

s 1. gggo;

001 B^0 % EEhOIE EggOH
g#E (0AIO1I 1)
§BI §0E (0AIOII 2)

21 Bggl

HB UEi (0AIOII 3)
H0 Big (0AIOII 4)
H0 mm (0AIOII 5)
H0 =H|g (0All 6)
H0 Ailg (0AI! 7)

<0 A|011 8-13: 001 UEl-01 E 1E>

gl@ 001 10OgOII m til 1L—| °JBUEM ^§§oh

(0AIOII 3)0 BShOI 36 °C Oil AH 12AIB §E illOlU Ei ^ tHI 01 EH Oil AH 250 r pm

EE HEShSAH EEohCN B^0OI g8H@ EEhOIES g&EKSE, pH % 

0ggowo| 2^2 5 11 UEHJSiEh). HE # 10gB 100°CE ISShOI 

til #*§mth01 E00 #05^ EK E0EE gggBPIS

OlgohOI EEhOIE ti°H0 10,000 rpmEE 30 gB SggBIShOI II0 %
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#§e sse in shsaa. oisa# 0.45 mm §j 0.22 umi a:i# :tB 

#EiE oiaan&E, si2i ohoi goi uboie a

soil Ahgohap- 

S 2. SE a! &§§°4

SE BSS1 pH
Pepsin (# Al 011 8) 50 mM Glycine-HCI 2.0
Trypsin (a Al Oil 9) 50 mM Sodium phosphate 8.0
a-Chymotrypsin (a Al Oil 10) 50 mM Sodium phosphate 8.0
Papain (S Al 011 11) 50 mM Sodium phosphate 6.0
Alcalase (a Al Oil 12) 50 mM Sodium phosphate 7.0
Neutrase (S Al 011 13) 50 mM Sodium phosphate 8.0

<a Al011 14: EPia % HEK)IE ^@*1 All5 SSB aS>

b a A| Oil Oil Mb a Al011 3^ a AlOil 8LHXI 13011 AH ESS EDI B^ 

S % EEfOIEl Seal BSOI All Ebe Oil AH 7IBB HISOIE BS01IM 

EEEbXIS #B5f7l °l5H AilESESl Dlxlb til = 35fSEh

b a Al Oil Oil AfgE RAW 264.7 AilEEb DfbEl iaiilE(HIM EEH 

m lEEOIEf. 01 IE E| HHgfeOII A|g# xiE-lo^B All E Oil AH IE 

(cell proliferation)## = 35fOI BBofSEK RAW 264.71 All E gl(cel I 

proliferation) = 3E Dill SOI #5fSEf.

RAW 264.7# 96# SBtiH #71011 1 # 9 3 X 104 SES All El Ail 

EtiHS HUXI 100p IS WE 12AIB SB IE* b^Alb # EDI B^S 

(= Al011 7) a SE bSHS EhOIE(aAlOil 8~12)S 1# 200 pg/mlE| b
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EE AIEB xHE.IohOI 24A|Zieoh dHgmStE. 24AIZI bHgf # HHIIB XIPi 

oU, ^ m & MTT g°“(2.5 mg/mi) 30 p I B WE # lAIE^E 37 °C C02 

UHSPIOHAH HHgfohaa. bHXIS 1^0 DMSO(dimethyl sulfoxide)## 100 

M WOl^SiDK 5gE Sit5K>j AilEB S5HAI9IE, B[0l 3EBSI01E 

&^9|01IA| 595nm SIEi ^S5^Dh 1011 °I5H AilE^EEWe

^S5^Dh

[^°hAJ 1]

AilE^EE(%) = [St / Bt) X 100

595 nm SIE 

sac

Bt : AIEB AHBI5HI 8>E ## BStf #o, 

St : AIEB xHEItf ii EtSlh #o, 595 nm

H 3. EMB % EE[0|EB AilE^S

AIEg
0 E

( u g/m I)
Cel I pro Iiferation 

(%)
Normal - 100
EMB (BAIOII 3) 200 103.7

EE[0|E

pepsin (BAIOII 8) 200 110.0
trypsin (BAIOII 9) 200 107.5

a-chymotrypsin (BAIOII 10) 200 109.2
Papain (B A| Oil 11) 200 105.3
Alcalase (B A| Oil 12) 200 103.2
Neutrase (B A| Oil 13) 200 107.4

5 3011 AH #01# 4 2HE0I 200 g g/m I °1 feEOHAH BAIOII 3£t BAI01I 8LH
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II 13011 AH

107.5, 109.2, 105.3, 103.2, 107.4%b DtbE ^3AilE3b RAW 264.7OH 

botCH Ail Egg g bE5HI 8>b 3EE 3EE2tEh

<0A|OII 15: 801 Ef9HS % UEJ-OIE ^SS°I LPS xHElOil °J5H g 

Eg £tStSE(NO)°l ggglil mg Mm>

b an on on Aib ail on 3sit giion slhii 13011 ah 3g°t boi &*»

m % EEtOIE ?tii 7tI|E LPS01I °I6H #gatb RAW 264.7 AilEEb 

El £jg£|01Ilb 3X1MMS =S5^Eh

3 A|g#°l ttsJtm± HI SHI-b 48-# MEHOIEOHAH PI 3 AH E 

RAW264.7 (1 x 106 ce I I s/we I I) 011 10% FBS (fetal bovine serum), EIILIgb 

(100 unit/ml), EE^EOtOlb gffll0|E(100 g l/ml)3 51^ RPMI 

(roswell park memorial institute) 1640 tIH II OH AH 37 °C , 5% Ol 6tatbE2| 

It3 011 AH HHgfotaEDI, 333 bOI Egg 3 EEtOIE 3#0(2OO g 

g/ml)# 30 b3 bxHEItf #, LPS (1 gg/ml)S xHBI5tOI 24AI3 HHgmSi 

Et. HHgfB AilE UHII 100 g IS EEI01IE AI3(5%(v/v), bb 3 0.1% 

(w/v) UEgOHggEIOtb-SbOH guHb gg°l 1% (w/v) 0HtWOfO|E) 

100 g I OH @m°t #, 01I AH 10b §2t tiH35tbEffl, E # OtOISE#

9I0IE BIEHS OI§5tOI 595 nmOIIAH SSEi 3S5tbEh bbtf UHIIb 

Sb 0SCHIAH bxHEI5EE At got 213. AIEPIAH3 bSt#E°l 3b UHII

bget bOI Et^S % EEtOIE 33 103.7, 110.0,
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Oil AH EdIE L| EEtOI E(sodium nitrite) EE ^BEEEEi BBB21 

LL

E 4. B^S % EEtOIEl tlsHi feE

AIES EE ( u g/ml) Bat BE ( uM)
Normal - 6.6
LPS - 31.5
LPS + BBB (BAIOH 3) 200 18.3

LPS +
U El-01 E

pepsin (BAIOII 8) 200 14.7
trypsin (BAIOII 9) 200 10.2
a-chymotrypsin (BAIOII 10) 200 7.6
Papain (BAIOII 11) 200 9.8
Alcalase (BAIOII 12) 200 10.4
Neutrase (BAIOII 13) 200 8.5

BSlillt, LPSS B^EE xi £1B 3B01IAHB 31.5 p M°l kE Bat 

BB°I ^BOI B# EStEU ECH B^S % UEtOIE ?iii xi LI 

B EEE 18.3, 14.7, 10.2, 7.6, 9.8, 10.4, 8.5 p ME EMI, LPS01I 

°IB BatBB(nitric oxide, N0)°l BE % EE^EE EX1IAI5IE

5i B 4= 2*121 Lt (E 4),

<=Al011 16 : ECH B^S % UEtOIE E$S°I LPS xi ElOil E5H E 

EE BSEB AtO|E3t°i TNF-a, IL-6E Edl^Xll #B>

E BAIOIIOIIAiE BAI01I 3£t BAI01I 8LHXI 13CHIAH EBB E(M BB 

m % EEtOIE ?tii BUB LPSOII °I5H #BatB RAW 264.7 Ail EEE 

Ei BgEB At0|E3tB°l Edl OH DIXIE SWE = 35t21Lt.
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TNF-a 5 IL-6b 3 05 5 05 055 05 5, #015 00 SIS, 55 

55005 0b 00 Si^fflSiSI 50b 505 0000 *00 7^ 

XI b 2000 AK)lb55Bb 0E4 5 05.

801 B50 % a5015 ^#0(200 Mg/ml )0 RAW264.7 (1 x 106 

cells/well) Ail5011 30 bb bXHBIb #, LPS(1 gg/ml)S 24 Alb XHEI5 

5 555 0@05b #5 RAW264.7 Ail 5 011 AH S^EIb AK)lb5

5 TNF-a, IL—6—| 00 0OII 555 ^#00°l ^Illtli ELISA 

(enzyme-1 i nked immunosorbent assay) 0hS (Endogen, Cambridge, MA)S2b 

#35^5.

5 5. 2000 AF0IS3F&J°l btilOII Olxlb 0W

AI0S
o5

( ug/rnl)
TNF-a 
(pg/ml)

IL-6 
(pg/ml)

Normal - 839.8 115.9
EPS - 5974.1 6346.1
EPS + B5 0 (0AIOH 3) 200 4646.8 4862.9

EPS + 
a 5015

pepsin (0AIOII 8) 200 4093.5 4525.8
trypsin (0AIOII 9) 200 2350.6 2350.6

a-chymotrypsin (0AIOII 10) 200 2553.8 2553.7
Papain (0Al011 11) 200 2695.3 2832.1
Alcalase (0Al011 12) 200 2897.2 2993.5
Neutrase (0AIOII 13) 200 3125.7 3225.8

5 5011 AH 0 b 00OI, 0AIOH 35 0AIOH 

5 B50 0 a5015 ?§008 O^b EH5All 

LESS 055b 2000 AhOIS^hBJBJ TNF-a 0

8LHXI

n^oi

I L—6—|

13011 AH 00°r o 

RAW264.7AII 5011 AH 

bbb 5X11 il
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s UEHHh 5§ Baa 4 aacKs 4).

<sAIOII 17: E01 B^a % UEiOIE ^@g°l E^EEiaBB E2 

(PGE2) H6H #a>

E a ai 011011 ah e saioii 3B a Aim slhii 13m ah goi b^

a % EBOIE ?tii BUB LPSOH °|uH S#0| EE@ RAW 264.7 Ail5 

EEEi a^EIE ESBBaBB E2(PGE2)—I Ebim DIXIE §## #g5^

aa. ebbe-ebb e2(pge2)e be be a a % Ba season ah a 

ias asea exHEE EBBBEBB e2(pge2)°i aaon $io\ eoi b 

^a % eboie ^ee°i amma# mas an, lpss beeb xhbi 

a neon Aib 1193.5 pg/mi°i EE ebbe-ebb E2°i aaoi Ba El Si

°U B(M B^a % EBOIE ?iii BXII xHEIB EBB BB 836.7, 

608.6, 360.9, 450.1, 554.8, 542.9, 601.4 pg/mIE EEBBEBB E2°l

aa# E—iaee siaibe 5§ a e bsjckb 6).
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5 6. S8EE1#B3 E2—I 88 3 Ail SHI

Al 83 oE ( p g/ml) PGE2 (pg/ml)
Normal - 192.1
LPS - 1193.5
LPS + ( s Al 011 3) 200 836.7

LPS + m 
E10IE

pepsin (# Al 011 8) 200 608.6
trvosin (SAIOII 9) 200 360.9
a-chymotrypsin (S Al 011 10) 200 450.1
Papain (# Al 011 11) 200 554.8
Alcalas (SAIOII 12) 200 542.9
Neutrase (# Al 011 13) 200 601.4

S8EE1#33 E2(PGE2)—I 3 Ail #8 #38 48-# #EHO|801IAH CH 

3 Ail 5 RAW26^ 7 (1 x 106 cel I s/m I) Oil 10% FBS, I9ILIS3(100 unit/ml), 8 

8^801013 #191018(100 gg/m I) 71 518 RPMI bH II 011 AH 37 °C, 5% 018 

513E2L S3 Oil AH bH8Sl3ED1, 33 °l S##(200 pg/ml)# 30 83 3 

IH £13 #, LPS (1 m g/ml )8 XHBI51CN 24AI3 bH8613 El. bH8@ Ail5 8 

@# 100 m IS PGE2 #8 518 (Cayman Chemicals, Ann Arbor, Ml, USA)# 

A1S51CN #3313E1.

<#A|01I 18: RT-PCRS OI#B AllSLH mRNA #3 >

8 #AI Oil Oil AH 8 # Al 011 321 8AI0II 8LHII 13011 AH 8#°i 83 3#

m 3 EE10IE 5tii 51113 LPS01I °I5H #8513 RAW 264.7 Ail888 

Ei 8838 A1018513(TNF-a, IL-6, IL-10), iNOS, COX-23 mRNA #8 

3Ail 38# #3 ol8El.
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RAW 264.7 Ail 5 dH8 #011 AIEg xiB|6fE Ail E LH Oil AH AhO|S3h&J 

(TNF-a, IL-6, IL-1 3 ). iNOS, COX-28 &““!§ th8 6fb mRNA8 

#36f8 eBofaa. RAW 264.7 A1IE8 mRNA #38 [>II gOI i§fa 

Dh

RAW 264.7 Ail Eg 65 S8dH88 0H IS 2 X 106 588 5E6f 

E 12AI8 58 Ail Eg ¥#AI8 s 2^°| g^ ^uHg □! EEfOIE gg 

0(200 ug/ml )g 30 58 SxiBIti #, LPS (1 gg/ml)S xHBIoHOI 6 AI8 

dH 861-8 Ef. 6 AI8 dH8 # Ail Eg E^8-EDTAE HI 01 tH # 885BI6H8 

Ail Eg S.IE6I-8BK S.IE8 All E CHI AH mRNA extraction kitg A|-§6|-01 @ 

mRNAg ES6I-8E, FOR# 5SHAH cDNAE Al515 #, cytokines (TNF- 

a, IL-6, IL-1 3), iNOS, COX-28 EBfOIDiE 88I RT-RCRg E#6fE Ol 

g 1.2%8 agarose# OH E86KXI SHE8 88A|E|g #36K>I AilELH 

cytokines(TNF-a , IL-6, IL-1 3), iNOS, COX-28 mRNA #36f8Ef

(S 7). AH0IE3H8(TNF-a , IL-6, IL-1 3 ) % iNOS, COX-28 mRNA gS8 

8xiBI5(normal) SHE CHeH xiBIE8 SHEE 2OH 85H SHE8

Intensity## #36|-8E|-(E 7).

[E#8 2]

mRNA intensity fold = xiBIE SHE intensity/ ExiBIE SHE intensity
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S 7. AllELH mRNA = 3 S5

Intensity I ntensity Intensity Intensity Intensity
Al 5 g fold fold fold fold fold

(INF-a) (IL-6) (IL-1 p ) (COX-2) (I NOS)

Normal 1.0 1.0 1.0 1.0 1.0
LPS 1.5 4.2 5.4 3.2 2.1
LPS + E 5 Al0)1 3) 1.3 3.1 4.2 2.4 1.9

pepsin (Al Al 011 8) 1.3 3.0 3.8 2.1 1.7

trypsin (Al Al 011 9) 1.2 2.7 3.9 2.0 1.5

LPS + a-chymotrypsin (^ Al 011 10) 1.0 2.4 3.4 1.5 1.3

@5015 Papain (Al Al Oil 11) 1.1 2.5 3.3 2.0 1.4

Alcalase (Al Al 011 12) 1.0 2.6 3.4 1.7 1.3

Neutrase (Al Al 011 13) 1.2 2.5 3.2 1.6 1.4

S 7011 AH S 4 2HS0I, SAlOil 25 SAI01I 7LHXI 12011 AH I5°[ 8 

cm B«»a % aEmis ?ii§8 0^5 ^aiie^e raw264.7aiisoiiai 

LPS 8 SEEIb SSS3 AhOIS3h&J(TNF-a, IL-6, IL-1 3 )5 COX-2 % 

INOS02I SS3 ^Ili°I mRNA°l 330I 515 8 5i 8S# 4 555.

[ShS°l <M]

M Hj- g 0| 85 D|-tiH XI Dl E50IE 8M8 5 otst Ah 01

858°I ^3 % ^8# 8155 SlgS S-g
m 55LHE8 0=1 25

<=) CO

SSh, 8S8S5 §°4§2[ 5 018 Eli £S5| S#°l Oil ^ 5 XI

8gE°l £|°fg £b 5S1UH8 8851 A^8S 4 58 ^17^ 55. 

0I81AH8 8 ShS°l 583°h ^ Al Oil CHI 5SH ^go^°Lf &SH D\

#gomiAi ##°i xi5e Dm 55s 88 ss°i axis S5 80i 501

588 53S 30ID1, 01 EH eh SS^Alb 88 ShS°l 5Sg

- 57 -



^|(HI ^ol-b :|XH@ tdhCHI

[[^^ oH^£1 CM01= m 30ILK
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[^BSESBI]

[SEW 1]

8oi B^a B eboies web^ wwg #s B sbeie e

se.

[SEW 2]

11W0II 2J.CH AH, g:| EOI B^a B EWOIES 0.01 LHXI 20 g 

W% SSib 3i #WEE 6^ Egg.

[SEW 3]

1 1W01I AH 24.CH AH, EOI B^aE BBBggE EE SBIS WEB 

A|-go|-OI BbHa§ SS6^S, E g BE &§§oho BBUEg, BBBI 

i, 2JBII, BBEtilg EE BE Alls (cesium phosphate) gOIIAH ESB 

1g EE 2g OISE BWgOHE BSB B EWOIES # SS6^0I, SW

se cow # bchb ssee ga beb^oi eoi bsw % eboies

BE B# #WEE WE Egg 

[SEW 4]

1 1W01I BCH AH , ECH EWOIEE EE, EES, BIOEEES, 

E1E1B, ggaiOIE, EEBBII g Oil AH SSB 1g EE 2g0IW°l SES 

A|-go|-OI WEE6H 61-01 S#6^E Ei #WEE 6^E Egg.

[SEW 5]

All 1WOII BCHAH, SB EOI BSW B EBOIE ?iii ESSE
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og Ewsib sis, nHse, nw £b iiws^hwbi

011 s- % xis gni# m swe.

[§?S 6]

HI 5WOH 2HCH AH , W7| LPS( I ipopoIysacchar ide)Oil °I5H #

WalS CHb HISOH AH SiiS SI|°I *Wal, % WW# 2jl§lb 5H 

# #WEE Sib ^i.

[§SW 7]

HI 5WOII 2HCH AH , W7I EWWb bslS±(N0)°l WW# USHSIb 5H

m #w°g sib swe.

ISbW 8]

HI 5 won 2HCH AH , W7I EWWb IL-6, IL-1 3 £b TNF- a Oil AH b^ 

Elb bWWW A|0|E3|S°I WW# USHSIb 5i #WEE Sib ^i. 

ISbW 9]

HI 5WhOH 2HCH AH, W3| EWWb EEbEIgWb E2(PGE2)E USHSI

b 5§ #wbg sib swe.

[§SW 10]

EEIOIE ^ 

Eb

IS WHIWW EWE.

[SEW 11]

HI 1W LHXI HI9W bin@ CHE W W°l SOI %

MW 51-0 oil W: IW ii°i onw % oHb-
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[EBAH]

[SB]

m go] BES(protein) % E BOIE(pept ide)S I

mgg ebsoii be ees em ebs §§i§ Hi#EE 0.01 

B%E EbBb 5i ##EE BB.

b bsi be eoi bes B eboies b^b

□ I, bEl % HIE EE SBB BBOI Bb ii°l EEi

b EIEAIB1 (tyrosinase) ^Ultl, SBB(melanin) BB

B b°l DIE SEE BbBEIS(free radical) EBbOl BbBOl 

i3Pi ?4§m.

EE AH EOI BE 1 B E BOIES Bb5tb sf§£

01 HIE DIESBB Bb Bibb sf§£ I5i b BB.

[CHSE]

E 1

tbBb

-20.0#

nib hi 

BOtb 

Els 

it be

1EB
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[ § All AH ]

[g}§°l g§]

801 % EEtOIES thE5tE sf§e E^eiComposition for

whitening activity Containing sweet fish proteins and it's peptides and 

Method Thereof}

[WhS°l &km W§]

[WhS°l W3]

[^§01 E5tE :l#E0t % 3 E0t°l

m igg go] B^a(protein) % E EtOI E(pept ide)S thE5tE

E^eoti Bit 5E3 Bxti saw §§i§ jieee 0.01-20.0 #

thE5tm, Di^sut^t eeb §§e E^eoti be- soict.

AtB°l HIEE EstB SSEOtl ItEtAH HI¥B^°I #a, HIE E#

o| nigAHo| mv wie-ich :iwaa, hieb^iee aa w°i

WEI Hlg-sti^oi SBliDt. #5I #At, EE, It EE, St a

S ]|XHW]lt BE £IE St3°l ItE ii8 HIE AilE°l *a H5t, HIE Ail 

E°l 3At, AilE 9£ 0# ^S5tOt E#@a#E,

aw, si #:t w# ^baibb es Eitoict.

E CH (, sweet fish; SfS P/ecog/ossus a/tive/is) E IdtEtSCH 

E dtEtS(HHt°l (H#E EEBffl, EWOPt E 15 cm3 CHEE
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g sjAHog bH^oii oiiyg 3 1101 9199. 9-101 ai-oichi 53 a 

99dh, soi #b ms oil 53 k\mm 99, is, a 3, ###i 53 

S599. 99§9#3ah #xi9 ns di-p-oiiah i## 513 oi#i 

soil 99#0I EHCH t=b §ia°S 3#BI #99 9## S93 5§

9 5g 1S0I3, 90I B“j|6f2 dl 9 LH9 93 StOh #93, 30I, 5S, 

si, si #93 oi§9a.

9# 9S35E-I §19 3§5 e 9015101 119 3 9b

51013. 3i 9# 1559 0113 §9 Bib §933 bH9#3:|3 OhDI 

5901 S¥o[Q\ 9193 9#5H 01 §3 b 9#0I9. §9 BIB 90151 

b 19 (val ine), 0H3]| 9 (arginine), 0I-3HI- BH39 (aspartic acid), # 

5 E|- 9 9 (glutamic acid), 519 (prol i ne), BI-OI9 (lysine) § 9# Oh □ I 

5901 #599. i^ill 999 531 59 CNBI E90IE1 # 91 

939(valine-tyrosine) HEhOI59 19# 95b 9§0I 3b 953 5 

3 9 9 99. § 9 Bl a 9015b 91 LH 011 13 511 5## 5b IS 

9 9# El39 (Val-Tyr )0I 151 933 191 Abb g§53§9153 

9199 9OH93 99.

HI53# !§5Hb :H§ #99 39b 1BH9(melanin), 939 

(carotene), 15#33999moglobin) #01 9b 1 01# :H§ #55 95 

1BH3 0I9. 1BH33 #399 OHD1593 1#3 E|39(tyrosine)0l 1 

B|-5 AI-OI 3 (melanocyte) 3 1 B|- 5 # (me I anozome) OH AH EI3AILH1
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(tyrosinase)Oil £ 6H 03 £01 Cl o|-OI 50AI till # lEI-tl (dihydroxy, 

henylalanine)53 0St£0 5i AI353 33£0 !0£ 0333# 

7ixi 13 ( heomelanin), #£(eumelanin)2| #mAII3 g g 0 £-. 01 Ed It £ 

mg 33 0 #£50OI£0 000 gEH£ mg A1I5LH 57I30IIAH 2g£ 

ffl #££ 3S# £i°l IE|£i8 £ #0 00OIIAH 5X10 #7|

53 010, ^|£E|5Ami5£ £ Ail 530011 £1 Ail5m LH3 0105^ 01 

#0 ^i££5Ami5£ £ msoii #30£. #£££ mg 3 #£50£ 

m, #££ ^i££5Ami55£ 0100 13353 00mm gg# 1501 

000, #AC 50, 3£003 10 £10 St 3 3 S3# 30til 010 0 

£ LH0 S3£ SSi 10 £.

3 0ICHI E|3AI£1£ £ #£££ mg, 003 0£5t0 Ail5

LH 51030 £0137t£ (cytokine), 2 El, 0t£, M 0£ 00 010 £ 

0Eiffll0, 535£#12, 5|5££ 001 0£5t0 350 !£3 ££(£

mm, cHmmsMms.ixi, 25: 77-127, 1999). ££ah m#£# 1330 1 

£££ mg# £1£3 01 011 0£5t0 t£0 E|3AI£1£ tgf £13 

CN Hl¥£ 0l£g3# 71 im 0 ££.

0EH30, 7101, 021, £503 03 10 HI035 01003 0 

03 3£0 5# 0011 £5H 100 350 #££ £5 3 3# 3 3 50 

3 0AI3107I °|uHAH, OI0#Ei Ot333£0, 330, 100, 301533 

0, ##£30 50 01 #£ 051, El3AILH 3£*g# 7|2 #1##
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3 #3 9 sssi hh# Mgoio\ sdk 3913 oi#s #@ss 01133, 

nivoil is B9# si, 3#3Bi hhsai is % bs# si gss °i

§H 3 A^gOI ISIS SDK

ss, si 01# 21s on 3g #s# oisioii sb# sbiah on 

*##Si 5:31 SS SSI 11 01 ^CH XI32 SSI, 3 # #1 HI (SX 

S2HS9 11992-002109S, 11997-021273s), #3(SXS2H#9 1

1992-0021093) g 9SS liSSiOl EI3AI9101I ^gol® #99 # 

Si S1S9S A^iOl gj^SSDK 01# SAI B9#, B3#, 91 

m so| ^^CH|AH 3SS0I9 °I#S(HI S3 S3 01 #33 Algols BIS 

9S SIS# 93 S301 Bl# BS til LHXI S9S SSOIDK

#X1, #AK 3S, X9 9, 3#i# S3 SI XXSXiS XS 

9DI# 33# #S9S SOIDK XS 9DIMS Hill S3 *#i SI 

93, Hill S3 3X3 9## SB5K0I HIS #99 S3 H33XSS 

33, Ail39 2ISX5H, DMA 90199, Bli #g 9S, 13B OH LH XI 

901, 9 9CHAI-3- BBS SXS3 9S Si S#9S 933 3E1X S 

DK 9 3 (HI XS 9DI#0I BCHS9S A^S XS 9 DIM #*#3 AI3I 

S #931 5b CHEi 2|-X 3#1 32il#i Xg90l 3333 i X9 

Al# S SDIb Si SOI SDK

ILl9AH S #3XS 99#011 AH 01133, #93 332^ SS 921 

S 333# 33X 9SB 93# SS3 #3 SOI Bl# X 9 90153
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[g^gOI OlgEAH 5HE AISS HI-HI]

g sh§m ESE hie mssm s§ msms mssm ss ai m 

bee ss % o\sit mE°i #se ^imm ?4& Di^mms u 

BLHE EOI B^a % EBOIES SE5HE sf§£ i^ii XHIS5HE 9 

01 B.

g sh§m e bb°i msE niE mssm s§ esshe mssm 

ss ai ssmmms bblhe eoi B^a % eboies sebe ms 

S ESSS Ig§fb eoi b.

HlEAilEW CHB EEM B21B.

[gxg°l ES]

SBB SE ES# BS5BI °IB01 E i§XE ECH BES ^ ffl

boies sebe mss esss b^bb, oim mss essahb m

Si mzioin 3 AHgSSS AHSSESMi, BSti sfSS ESB E^S 

ms EOIS, HIEBBOI giEBAH BAIES tIS BBLHE ms Si Xil 

Ei E BE SSS Xil SBB.

e sh§E ech b^s % mboies beshe mss ESSW B

m EES E ssm AHgE ECHE SS^E gmSWAH SSB g(HS E 

BBB AHgBBB.
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P EPOIEPEli, M

SB :I#EE 0.01-20.0##%E EEPE 5i ESEE EP. Eli g ^ 

SOII CEE ESE ESBE E:IP ?ti P(HI E PSOI EPEE 5^ 

ESPB BSAI3III PE SP LH CHI AH PSPME ESM S#SPB

# # EE pe se 0# eepe ee espp.

EE, #31 EP BPE % EPOIEE ESP SEW ESS^E PE 

0|-L| P, PSPP^IE sl§e S##01l PSH 0.01-20##% EEPE POI 

SEBI, 0.01##% DIBBE E3^o^E 3EBIE, til PICHol-PI Si2, 

20##%# EPPP E3^PE 3EBIE E#E Sg tl°l ##0I SOIXI 

PEP.

IjoJ

tiH PS (HI PE ECU BP# P UPOI 1= = CH 31

^ □ o ^ ^ EEEggP!, SBIPSEP gDHli A|-g6|m

oi
tI E ECU E

D|-tiH XI ^

go|-E, EE ESgPBEE BEPE#(sodium phosphate), EEP# 

(lithium phosphate), EE## (potassium phosphate), EEEdls 

(rubidium phosphate) P EE All# (cesium phosphate)BE 0IECH2 Hei 

1# OISE M§o[0\ XtlEPffl, Eol EEE§ gPE EEPliE 3i 

ESBE o|-E E^jli E#5^E SB# A^gpDp EE(pepsin), E#E 

(trypsin), BUI-31 BE# B( a-Chymotrypsin), ffl-ffl-E(papain), P#BI 01E 

(alkalase), EEpAil(nutrase) gP SB#011 AH 1# #E §1EE Al-gp
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01 PBEnHPP ESll EPOIE ?iii SS°1P.

SB OhU54-, E SB SI SO ESBOI §1§4, l(gel), 4

SS BI^IE( I iquid), El §(cream), OilE1S(essence), B§S(0/W)S EE 

S#B(W/0)S°l DIBS1SO I1III 4i^l EE S#B§ ffllOOPWOI 

S(makeup base), ffl-S CHI 01 E( foundation), SB9H bH (skin cover), BSP 

(lipstick), B#SS( I ipgross), Ell 01 EHfECH (face powder), Er-ll 01 Ell % 

(twoway cake), 0 \ 01 AH E( eyeshadow), II El# p( chick color) % OfOISS 

S S# (eyebrow penci l)#°l S ESI SO IS §011 AH SSPE 5i #S 

EE IE. E ES0E PE SXHIPB 2001, EE ^3S, EE, 

#BSE, S^l(serum), (HIES, fflIOIEE EE ESP PB# P# 4= 2*1 

P. 01E ES§EE (HIPS# SEHE El V 011 EE 20, Exll S EH

Oil Ed 01, EBP SEH# EE 21P. OIE HIES 91101 IS %/EE fflIOIE 

B XII SEE AH MS# EE 21P.

E #3 (HI PE ES0E Ell SO E Of (HI AH #SSB EE XII OHS 

CH EES EE ESS #S1XHI, EES EE ESS #SXHI, BSXHI, SE 

SIXII, SDH, SWXHI, SEX1I, MBXHI, B3, SSIXII % S3S lhSld 4= 

2*1 P. 01# Pill EEXHIP SS &SH E Of Oil AH #SSEE A1SPB SOI 

01, 011 Ed PI ES# #§B(HI PuH 0.01-70 SB %OIP. OlPtl BEXHIE II 

BS, ESS, II# EE XII %/EE PEP If (HI Eli 6 21P. (HC1H 3 

SPE BEXII % 3 til#E SS #SIXII, EES EE E°l tilBPtl S#
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011 BB## Dlxl XI ^Eg Bg# 5H0ILL

eb m uhgo| ^xiig ni¥ di^i, #B&t smi Atggg goi

Eg# % EEtOIE# B^5fg mgg Eg#°l gEOILt.

01 oK 0AIO1IS #m g igf g EH EXIIgEE #§BEt. B, 01 

# # Al Oil g g #§°l OIIAIgE BXH# gOI □=! g #§°l gg2t 01# # 

Al Oil Oil 0B#g 38 0|-L| Et.

<#A|Oil 1~7 g(M BgS 1E>

gggE gstB(HIAH ggB BB5fCN, gg Si3i oh01

gg# ibbe, gipis Atgotoi m# Egg goi Bgg# gmi&

a.

g]|°l g4H9 goi 10OgCHI 1L—| g#g(#A|(XI 1)2t g£IBBE(# 

Al 011 2) % gg°l BB LtEg(# Al 011 3), BB E|g(#A|01l 4), BB # 

g(# Al Oil 5), BB 0ti|g(#A|Ofl 6), BB Ai|g(#A|0fl 7)28 B#OI B 

BB BB8Sg°4(pH 7.4) g°-«i B5KX 12AIB gB 4°C gg g EH Oil M 

BotE AH DtEUIgdt# M§o[0\ BgSHAH EB6I-BAH BH-“ii ^S5tB 

Et. Bg#g SDS-RAGE(Sodium Dodecyl Sulfate-Polyacrylamide Gel

Electrophoresis)# got 01 # B ot B Et.

EtgEE EBgEPIS OlgStCN B^i ?i°4i 10,000rpmEE 30
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EB EggEIShOI XI g 3 i§S ¥E0 XllXi S3 Eh. 0|g°"# 0.45 mM 

3 0.22 pMS 3X1 g Xh3 0E1E BXhSEg CN35h3 §125 5KX E

m chi Ahgohsch.

333 ?t gOHE 3#g B^SOII 10 mL—| g#3# XhSB B^ 

ii 3 33 aHh e 33 UEM(aA|01l 3)0 01 SB OI^ ggg°H0l 3 

g SEOI Xh3 SBXI HUE 011 33 U§if 0|g5hb 33 Eg§°4§ Ah

Soi-oi b^s 3 aBois *mo\\ ois shBEKE d.

[S 1] a Al Oil Oil BE gggOH

EhOIE 3ggOH

Aim 7)

<0Al011 8-13: gD| E EhOIE I5>

E4HB g3 10OgOII 33 °l gEXh 3XhB 1L°I 33 U§1 Egg 

^ = Al Oil 3)S X I- oh 01 36 roll 3 12AIB gB 411013 3gWI01 El (shaking 

incubator) Oil AH 250 r pm EE 3 Boh 3 AH EBohOI B^SOI EuHE EEhOI 

Eg 33EKS3, pH 3 B#gE3 Egg 5 2011 LhEhLHBEh). 3B # 

10E3 100 °C g XhgohCN gEg #*gah 5hCN XhgguH Bg# SSohSi
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5. BlbBIBS 01 §61-01 a5015 10,000 rpmBS 30

§5 B§bB|6^01 III 5 #§§ bb# 15 olKQ. 01050 0.45 mM 

5 0.22 pM5 5:1# 51 !5b b#5Bb 556^5, §05b 6^5 

§5 a5015 6ii5 1151 MgofS5

[S 2]

1AI01I gb BS05 pH
1AI0II 8 Pepsin 50 mM Glycine-HCI 2.0
1AI0II 9 Trypsin 50 mM Sodium phosphate 8.0

1AI0II 10 a-Chymotrypsin 50 mM Sodium phosphate 8.0
1AI0II 11 Papain 50 mM Sodium phosphate 6.0
1AI0II 12 AI calase 50 mM Sodium phosphate 7.0
1AI0II 13 Neutrase 50 mM Sodium phosphate 8.0

<1 Al 011 14: OItIb El bAI 5X11 (mushroom tyrosinase)## 01 §1 Elg 

AILH *§ 51 mi =§>

5 lAIOIIOIIAHb 1AI01I 35 1AI01I 8 LH XI 1AI01I 13011 AH §

5 B51 5 B 50155 DI5S5S #5651 5 6H E|gAI51

(tyrosinase) Sb°l 71001 515b §E1 b # BB6^5.

ElbAIBlb § 1 LH OH AH E|55(tyrosine)OI5b 015 B#510 

#16K>1 15B0I §§551 E21?b SbOI5. b 1AI 011 0111b 01 IE 

5 7100 5161-01 ElblOl B#5|01 155 015b #55 Bbli §§ 

o|-b 50 5XII61-b §E1 #§6|-b §S(SH Pomerantz, J Biol chem, 

241: 161-168, 1966)0 §§SH DI5S5S B§6^5.

- 73 -



B Al011 3, 8, 9, 10, 11, 12, 13011 AH 333 SOI B3B 3 EB0I 

El AISS M§o[0\ BISAIUX1I *3 ^Itli m3£Eh 3 AISB 

°l BIS AIUX1I Oil CUB X16HS3S AIS 15p IS 963 3BdH33 (96-wel I 

p I ate) Oil SB, 50mM S3 BSE (pH 6.5) 150 u I, 1.5mM O-EISS S3 25 

pIS as #, DItIb El SAI LI-XH (1,500 units/ml, Sigma) 10 |_i I 5 3 D[o[ 

01 37°C0HAH 20 S3 3SAI3 #, S3 3EXII(microplate reader, ELxSOO, 

013)# A|-go|-01 490nm01lAH SSEi #35^01 EISAIUIOII CUB *3 XI 

SHE# #35^3. El SAI LI-XH Oil CUB *3 X1uHB(%)S #33 1011 33 

01 XII 3o|-S EL 

[#33 1]

El SAI LH OH CUB *3 XH6HS(%) = [ (D-C)-(B-A) /(D-C) ] X 100 

A : AISB as m°| 3§3 S3E

B : Al SB as 1°I BE# S3S

C : Al SB a XI &hS B°l 3§3 S3S

D : Al SB a XI 8>S E°l BE# S3S

BIS Aim *3 SXILMS AIBB #3, SOI B3B 3 E El-01 EE 

°l BIS Aim *3 XI6H tlb 200 p g/ml 3E01IAH SOI B3B 3 S3 

(enzyme)—I ##011 BE EBOIEOHAH 33 48.3%, 31.9%, 37.1%, 36.2%, 

34.5%, 30.1%, 29.4%S 3 S3 0I3X1IS B#S(15.6%)SB ##B EISAI
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ui msmw uehhbcks 3 &s).

[S 3] BISAILH #gH5H <m

AISS
^ C=

( u g/mI)
BlEAlUXil #SXi5H a31 

(%)

200 15.6%
eoi B^K^AIOII 3) 200 48.3%

eoi moiE

Pepsin Al Oil 8) 200 31.9%

Trypsin AiASSH# Al 011 9) 200 37.1%

a-Chymotrypsin AAtSSHil
AI Oil 10)

200 36.2%

Papain Al Oil 11) 200 34.5%
Alcalase (^A|0]| 12) 200 30.1%
Neutrase (^A|0]| 13) 200 29.4%

<= AIOII 15: B16BL6 aB^#0im* 0|g& ^BUH 3 All S 31- # 

S>

g ^ Al Oil CHI AH ^ ^AIOII 3HI- ^AIOII 8 LH XI ^AIOII 13CHI AH g

CH B^S % UEFOIE2I Ol^gHt# #B5^I guH B16BL6 ^EJ-J^MhOIMCHI 

CHB IBHd gg 2ji gsm II-B|- Dl^iMB BB5^Eh

g a Al Oil Oil A|-gg B16BL6 BB^WOlSg D^SOHA-I g£Htt Ail 5 

^Olffl, IBHdOlB^ SAHAH^g gblo^g All SOI Dh Ol AilS°l BgbHg 

SOII a-MSH(melanocyte stimulating hormon)# xi Biol-01 Ail S LH B B|-B It

ge e=Ai?is GN:im aiss xiEimoi bbhh gmg ss

S tilH @]^5^BB g a Al Oil Oil MSB B16BL6 BB^WOlSg 

ATCC(Amer i can Type Culture Collection, ] I g B S : CRL6322)SgEi gg 

mot A^gS^EK
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B16BL6 #£1EW0|eo| ^BHd 393 3 All S HI #39 BMUt 90| 

iofaa. B16BL6 #£!EW0|Eg 63 3BdH3A01l 34 I& 2 X 106 BE9 

93519 AH Eg ¥#AIB s ^BHd°l 3#3 3Eg #3A|3I9 9 510I 

a-MSH(melanocyte stimulating hormon)# # 3 10 nM# xl £l ol 01 g £1B 2.| 

##AIB S, 9#5HI 8>9 BE3 AISS xd£l510l 72AI

b§b bHgfmaa. 72aib hhb # ahe# m^^-edta^ eiichyi # ah5

41 #3 9 B^e B39£I510I AH Eg 9351219. AllELH #£1B°I S3 

9 p-Mjii- Boi BAimsm. ah5 ibe pbse 19 ah#9 # 9391 u\m
#(50mM Eg EEffllOIE, ph 6.8, 1%MSHi ton X-100, 2mM PMSF) 1 ml# 9 

95101 59B 21E510I AH Eg H135121D1. B3 9£l (3,000Hpm, 109)5101 

39 AH5 ON #011 1N NaOHS 3951 Ol g£!BE §§H9 # SISE

99 405 nmCHIAH g£lB°l SIEi #39 QI, 3Eg, SiEiS 33 

9 g£lB E999(HI CHEJmOl E£1B°I 3Eg 9951219.

B16BL6 #39W0|EO| ^BHd 33 9XH9H1B AI99 BUI 3xH£l 

9, a-MSH B3 9£I9, a-MSHCHI #39, 90I B#g(3A|01l 3) % 901 

B#gg enzyme—| ##011 I1£1 3SH9 EElOIEg gg510l E£1B°I feE 

S #39 HHl 39 £19 (68.3 u g/mI)CHI blohOI a-MSHS 9 £19 9 

(112.9m Q/m I) OH AH g£lB°l gE9 393EE #9519 5i 9##9 21 

219, B#3 % EE10IE g§ 9£I9(HIAH9 63.1 u g/m 1, 74.6gg/ml, 

73.2 |j g/m I , 73.8 g g/ml , 75.1 |j g/m I , 72.3 g g/ml , 71.8 g g/ml 9 g £1B 9
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gEB BESfg 52^ UEfBEf. #51 801 B#BB g§ xi£1B xiBIE 

Oil AH :|g(HI Dl^XilS AfgElb B¥B(81.2pg/ml) EEf ?4°[ BBfB # 

SXH6H g3tB UEHH2HDKS 4).

[S 4] B16BL6 BBfEWOlEg 0|g°t aj^y ah£ #XilSHf

AISS
( H g/m I)

1¥E¥E( u g/ml)

¥xiBI¥ 200 68.3
a -MSH xi E| ¥ 200 112.9
lf¥E + a —MSH 200 81.2

¥CH B¥!(4IA|0H 3) + a-MSH 200 63.1

¥CH BJEtOIE

pepsin ¥¥¥6Hit + a-MSH 
(41 Al 011 8)

200 74.6

trypsin EEEEHit + a-MSH 
(41 Al 011 9)

200 73.2

a-chymotrypsin EEEEHit 
+ a -MSH (^ Al 011 10)

200 73.8

Papain (4= Al Oil 11) 200 75.1
Alcalase (4IAI0II 12) 200 72.3
Neutrase (4IAI0II 13) 200 71.8

<= AIOII 16: B16BL6 a£fE#0|S# oigth AII5g£ =S>

b BAIOIKHIAHE #= Al 011 3^ BAI0H8 LH XI 13011 AH #g°l E(M B# 

m % EEfOIEBI 7HIE#g# #B5f:| B5H B16BL6 BEfEMfOIS# Ail5 

g# (cel I proliferation)## = § ofOl BBB 5101 Df.

b B Al Oil OH AfgB B16BL6 BEfEMfOISb Df#E01IAH S2HB Ail 5 

#0104 EISAILfXilBfb til 1^5fb Ail E 01 Eh 01 AilE°l tiHSf g(HI Al 

SB xiEISfE Ail 5 OH AH Ail 5 g#(cell proliferation)## #S5fOI BBof 

SXEh B16BL6 BEfEW0|S°l All 5 gB (cel I proliferation) Efg
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i ijoi iofaa.

B16BL6 lBfEW0|Eg 963 3 3dH33 0ll 3 # 3 3 X 1043E°I 

151 15tiH3 bHXI 100/^S WE 2AIB S°[ 15B 33AI3 # 501 

B3S 3 EEfOIEB 33 50ppm, 100ppm, 200ppm 3E5 A|g# xiBlof 

01 24AIB 0B bHgmSCK 24AIB bHgf # bHXIS 133E, 3 W. 3 

MTT g3(2.5mg/ml) 3(W# W5 # 1AIB 0B 37°C C02 dH330IIAH bHgfoh 

aa. bHXIS 1333 DMSO(dimethyl sulfoxide)## 100/^3 W(^31Ef. 5 

5B B35KXI B16BL6 BBfEW0|E A1I5B S5HAI3IB, Bf0|S5#10|E 

3530IIAH 595nm SIEi 335HEE 333 3011 °I5H B16BL6 IBfEW 

DIE Ail535#(%)# 335HEE

[333 3]

Ail 53 5# (%) = [(St-Bo)/(Bt-Bo)] X 100

Bo : Ail5dH3dHIIB# 13 B§3 #o, 450 nm age

Bt : A|g# 3BI5HI 8>5 ## 13 BSB #o, 450 nm age

St : A|g# 3 BIB ## 13 BSB #o, 450 nm age

B16BL6 !BfEW0|EO| Ail 553 S 33 3 11, 33 B3#(1A|01I 

3) 3 EEfO|E(lA|01l 8~13)b 33 50 u g/m 1. 100 u g/m 1, 200 pi g/m I 3E 

Oil AH 15 33# E0IXI 8>b 3E5 Lf Ef B Ef (5 5).
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[S 5] B16BL6 lBfEWO|Eg 0|g°r AilE^£

A|g@
( U g/m I)

Cel I proliferation (%)

¥xiBI¥ - 100

gOI B^K^AIOII 3)
50 106.9
100 114.8

200 119.2

gCH BJBfOIE

Pepsin ¥¥E5Hg Al Oil 8)
50 107.9
100 111.3

200 117.8

Trypsin ¥¥E5Hg Al Oil 9)
50 102.5
100 110.3

200 117.5

a Chymotrypsin AEEsHit
AI Oil 10)

50 100.5
100 104.8
200 114.8

Papain Al Oil 11)
50 101.4
100 105.7
200 110.4

Alcalase (AIAIOII 12)
50 105.8
100 110.6
200 118.4

Neutrase (^ Al 011 13)
50 103.6
100 109.7
200 117.4

<sAIOII 17 : DPPHSe OIS& S3F

g ^ Al Oil CHI AH ^ ^AIOII 3 % ^AIOII 8 LH XI ^AIOII 13CHI AH ^°r

so\ % eboiebi #E5f:i ¥im dpphsm oi§sk>i

mttsit msm

DPPHSE DPPH(2,2-D i (4-ter t-octy I pheny I )-1-p i cry I hydrazy I free

radica l)Bfb H BPIS Af§5fCN °iii #Arm m&m

nisi SOII °ISH DPPHPI- S#E:f gE5fb 3EB SAIS°ho| s

SE£f ti|H5fCN HfS- 560nmCHI AH Af^BfBim
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Aigti AlgSSb DPPH(Aldrich, chem. Co., MW=618.76) 0.1mM § 

gSSAH 61.88mg@ IHI&SOII g5H5iOI 100mIS 5iCN @g5i£Li.

96-S SebHgf^lOII 0.1mM DPPH §0-" 0.15ml 011 AIS 

gg o. 15ml # 7ioK>j #£l ISISH! 25 °C Oil AH 10bg bgAIZJ # 560nm01l 

AH SSS St# SAISS AlSgg CH£!0II g#b# Miel 9

m #:!2i g#OI 5g5i01 SSS Bt# = 35i3, A|Sgg°l M|H3 

(Blank)b 0.1mM DPPH gg Aig5H g#OI 5g5i01 SS

s Bo# dpph 4on °i5ioi a#5i^soi, #nt

b S 6011 Li Ei LH 21 Li.

^xn#(%) = [{1—(St —So)}/ (Bt —Bo) ] X 100 

A|Sg°n°| li^BiLI# SZi SO] 560nm0llAH °] SgS 

gA|gg°n°| li^BiLI# SZi SO] 56O nm Oil AH °] SgS 

A|Sg°«°| li^BiLI# SgZiAl Etg E°\ 560nm01IAH°| SgS 

gA|gg°n°| li^BiLI# SgZiAl Etg E°\ 560 nm Oil AH °] Sg

[s 6] DPPH a# oig°i sni =3

4]

DPPH 

St : 

Bt : 

So : 

Bo :
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is^L
(mg/ml)

DPPH Radical Scavenging 
activity (%)

Positive control (vitamin C)
0.5 70.4
1.0 88.5
2.0 95.8

AH AHHCHHH 3)
0.5 21.6
1.0 50.0
2.0 72.1

ACH BJEiOIE

pepsin AiASSH# (MM0\\ 8)
0.5 37.0
1.0 58.7
2.0 75.0

trypsin AiASSH# (A1AI0II 9)
0.5 26.6
1.0 55.3
2.0 67.7

a chymotrypsin AlAASH#
A| 011 10)

0.5 36.8
1.0 54.0
2.0 77.9

Papain Al 011 11)
0.5 30.4
1.0 49.7
2.0 61.3

Alcalase (AIAIOII 12)
0.5 34.9
1.0 56.2
2.0 67.3

Neutrase (4IA|0j| 13)
0.5 29.8
1.0 48.3
2.0 69.2

<Mmm i>

g ^ ^ Oil CHI AH ^ 0AIO1I 3 % 0 Al 011 8 LH XI 0AIO1I 13CHI AH Agei 

SOI &*»m % E&OIEE lhS°i SfSSi XIIE5KX1 A^0 HI

s oi^gE# dimoil ie bim^g# mio\

bim^gm A^gs mggg HgSEHom, e Egg s 7011 uem=h 

tHE 0DL SE 5 7011 ]|#EOI 21S U)gg E1SKX1 70°C0II ES&DK 

013011 Eoi-01 oiibism # ss^ahs Eimni smsm ctmm

M M 51 g^S^OI Eg (s Al 011 18 LH XI 24, tilHOII 1)0 XIIE^DL
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[5 7] 3Stil(B?l : ii%)

@3
1AI8I ti|3

18 19 20 21 22 23 24 011 1

laioni# 8 8 8 8 8 8 8 8

5810113 2 2 2 2 2 2 2 2

xt
laiomBsamaie 2 2 2 2 2 2 2 2

5311 4 4 4 4 4 4 4 4

2-5158111# 6 6 6 6 6 6 6 6

bbi5akhiii(25B¥1) isaman 3 3 3 3 3 3 3 3

11X11153581115815815 2 2 2 2 2 2 2 2

501 B“HI (1AI8I 3) 5 - - - - - - -
pepsin Xi¥E5lB Al 011 8) - 5 - - - - - -
trypsin 15E5HB Al 011 9) - - 5 - - - - -
a-chymotrypsin XHESIIB (!A|Oj| 10) - - - 5 - - - -
Papain (1AI01I 11) - - - - 5 - - -
Alcalase (!A|Oj| 12) - - - - - 5 - -

Li Neutrase (1AI01I 13) - - - - - - 5 -
5315101# 5 5 5 5 5 5 5 5

100 100 100 100 100 100 100

Oil Oil Oil Oil Oil Oil Oil 100011
3X115 cm cm cm cm cm cm cm cm

um urn urn urn urn urn urn cm xi
XI XI XI XI XI XI XI

#SXK20Ail~35Ail°| CNS) SOS# ^#33 ## 3E^ EBOIIh # 

Al011 18 LHXI 24011 AH I5@ 3B#, ## ¥B(HIE dl31011 1011 A! 1 

38 3B# 5h5h 1# 251^ 21H#B 335^3. AIH # ##

ii? se°i 33 ee hies % ni¥^°i gm# b^dkhief

(Minolta CR300)S OI§5K)j 4" 2, u,Dl gSK AL)S = 35^, ^3°l
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xm 3 9 2H3h5j HIsXhCHI 3 9 ^o^§§ AWoKX

5h7| 03 0#OH 33 til *§ofaa. 3 ill o|-31 S 7011 UEhLH

S9. oieh 010^0 05# 903 7033s ssshoi @7hohS9.

* 0ISS9 ™7h 710 -3: OHS S9 -2: S3 -1: S3 S3 0: 9 

3 St# 1: S3 7H0 2: 7H0 3: OHS 7H0

5 8 OH AH 993 99 30I SOI 90# 3 EEhOIE# #S9 39 

# 559 ±±mx\2\ 93 HIS OH AH □!0M7h SS## S S SEE

[5 8] Ah9# CH055 9 DIS33

3AI0II
HUE OH 1EE □ ST =5

18 19 20 21 22 23 24

El ¥03 SEI S5KAL) 3.8 3.3 3.0 3.4 3.3 3.2 3.3 2.0

S3 S3 033 @7h 2. 7 2.4 2.3 2.5 2.5 2.4 2.3 1.7

El S S3 ¥33 S3 2. 3 2.5 2.4 2.4 2.4 2.3 2.5 1.8

AL= All! s mv S7| - All! 3 HIS 97

[3§3 33]

0103 AH 3 S3 99 301, 0 S3 OH 9E SOI 90# 3 DEhOI 

50 7101, S31 3 HIS S3 9S3 3301 30 333 3 99 00# 

SOHS0 ElSAim *0 SXH33, 3 93 30 SHI33 03 0IS39 

9 9S9EI3 37iSHh 03 909 <M7h SS5H9.
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II-ELI-AH g igg Ak]|o| gOI % EBOIES lh

S§4, 3g, ^°», ™ S°l sf§£ ISii 1E5K>I Hlb DI^h 

:l#^ sf§£ ISii I5i b 9iQ.

OI&WAHh g ShS°l ^ Al Oil CHI M SSofa°L| &5H D\

sgomixi ##°i xi^e Dm x^b sh§°i axis skhboi sioi 

QgfB BSSAI^ Dl^m 30ID1, 01 EH eh BSSAIh ShS°l SSg 

^im 9asAH bs shs°i ssg^ib :i%H@ bhcni

IFEF uH<^EI CH 01= m 30IDK
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[#BSEBE]

[SEW 1]

80I B^S, 80I EEIOIE § Oil AH E^E CH E §m OIS# WEB 

E 5i #SEE 51E sf§e Egg.

[SEW 2]

AH11S-CHI 2J.CH AH, sf§e ES#(HI CHShOI ECH B^S, ECH EEIOI 

E WOllAH E^EI CHE §m OIS# 0.01 LHXI 20 WW% WESIE 3i #

SEE WE sf§£ es#.

[SEW 3]

11 won El OH AH, ECH B^SE SUISSE EE BEEWgE# Al 

gWCH ESSIE, E W BE BSSEE BEUE#, BEBIS,

BEii, BEWtil# EE * BE Ail# WCHIAH E^E 1W EE 2W OIS 

°l SWgOHE B^S B EEIOIES WSSICH, EWE# COW s o^y

°nsss gs beskoi eoi b^s B eeioies be be ssee si 

e wss ESS.

[SEW 4]

11 won BCH AH , SB ECH EWOIEE EE, EEE, SHIWEEB

e, hihib, aayioiE, eebu won ah e^e iw ee 2woise se

S Algol-01 ]IEE8HSICH WSSIE BS SSEE SIE WSS ESS. 

[SEW 5]
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[01 Sub §]

□ SE aSS EM #E E

ic. S€¥ MSS EEI0EB re EhrB K)E ICS >YK)i5 IBSLE

[6 SubS] 

agl EM EESM ih^

EtS 10SEE IIY EEIOMB re EhrB K)E ICS >YK)i5 IBSLE

[8 SubS]

aSS EM 5o§l # E Efc # S# E no SS FH B to l"o 3 10 NEE to

EMSS irEto eeiomb m EhrB me ics ‘\-x\or6 ibsle

[Z Sub §]

# SE aSS EM 5o§i #E Etc #S

mmix emiyeib eeiomb m EhrB ioe ics ‘\-x\or6 ibsle

[9 Sub §]

# SE aSS EM 5o§i #E EE 

M EE EEhiE bYIB§ SE gSMES EMAIO E#BEEEI0M EE

EhIeiy ‘ehyiom ‘telleioife# ‘memeioe ‘eecb ‘eee ‘mmm

E ‘S10 IB EM ‘ E10 IB BE 10 IB loSE§£ EE S^0E ESE gSM 

MIC EMAIO EEEIB EE EE ‘HEM SEE ‘E ‘ESM loS(0/M) 

E§o re l(M/0)oiE E8E Lo □ SE 2 SM 1-YlOio IBS L E
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[l 3]

[S3]

'#^3 ag

H5 3i2 5ogi # 3 3 BSiY 3 o S hr ID 3IH 

EhrS K)3 ICft ‘ hYK)io IK)S is 3K) BhiB §

3 "12 o is S=i I OB H m 

#6 IK II HI is UK
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I j|i+ - 1 i ■ ..Till il | i 1 pi i '-arid
-IS" "Tab r -Uhi »prWi a u ■ -

■ ■ " 5 - ! I "■ ■ ■ i ■ , ■ ■ ■ I ■* -I-f' —7 f-a 1 -z J|l- I -zr P- e 
1H ■ L&g i!. is il-1 iViW r ■— ill- 
ii dp- 4 Eii it- .1.1 fcirz. 

a. 1 1 ■ - ?■•»!■ =l! i IZ I ■ -
4 : IST> ■ 1 .a" 1 - .-1* • ■■ 4A"- : ■ 11
i ■■ -HI ■’ i" . i ■! ■ 4 h'H Ji- 4
■ il r - - r b -i a i lb 7 ■ j a _ ■ .. ^ gm 

— - ii gar b - r. a flRb >■- rj[
i: *"■ - “s- ii»4. *j i -!■«!■ ^i-:h1 -aer w i.»« > -x. ■■ ■■! i 4J* jibm ,

■
I . r | ' > 1 . JUI| 1 | ■ ■ ■ ■ ■ f ■ 1" '■ 1
■la ■■ im ii'.: vs 1 iru ■ i- iji fb
t'i-Jb■.'■il I b■ b- ■ - 1a. ■ i^i

i< n.l i. Ip.-. r J i | .. i . . .

4U9 bU-.> H- 4 .-.Lsie.i

1*1-8 == 4]" I
■ HU

■,r . i » : imrf IK 4
" LIM ' I ai ■ i 1 ■ i- - I m i
■ ■ W a - i 4 —4m md —

■ J.lilb. L]. i 1 -ll ■ in j m i
■ ii ■ t 14- i- 3p i ■ 
R-r ii«i- IIP "fM i T ^ j
r i - P H d-lz.vm 7 i Si
J i « - i. i i -I ■ ■■ 4
r ■; i r4 i i-4 ■ "I -Ii

memrj-j m rri mm ii.. wzi ■ i 
■■re m — ■ zu oz |. . z. 
^1"*!^ P J ■■ I ■!■!! - W* 
-------tt i- -■ !m-r ■

i d-PI P'l

■ 1 — ■" i i t —N ■ ■ ■“
i. n . i! ■■ j- jib- ii i4 1 ih 
■' "■ 7 1 ■ " ■ ■ r,1 "P " ! ".I i"
m-rei *4 "»p »r m»i"i =p

7,11 '14 .j e-ii i I' ■: =. i . j ii 'ii
—y I. 4 j II . Ll .. it be ' rill- -J I I a —
. 4 1 'T^ ■' I I 1 i- -i- -IJIBB a
_ . | . i, . w. m pipj m i E fVb - ' I I 1
. j m i 1 ■ P«p 4 ■■ ■ A SO L

5»■ M -1FI 31 B-3- • ■ lh<ti
JR 3 4 V nd.llE 'IF-

.1" . iJ4.J J -■ "43 s ■ ■

m i*> I I J IU I II l! ■■ E4 "fl ibi j 
L1-1 4 -i i J ■■ J- I LB- C- * ■ ‘ - r 41- "-
am a II". - a ai IB 3 ■. 4 1 1 -
— i s | I- m- I p P 4 i b i 4 y
... - a p 4 . ■ i i ■ i i|l| r a J ■ i

— S i I F i i® " « ib J" p | i = a
14 *e 1 ii I I 4-4 14— ■ ■ 11... =■_
J i j P i' ’ f- " . P 4r8 "h,11 i : ■ . ■ 1u " I 1J r- ' " I i

' • 4 f 4 ill--. . a Hi h.m -PFT41 
' 1- I M" ill" 4 li b i Rlh -- 

HMII' J ■ ni l 4 r- -‘ I1 .
I hi l- p -ML ™4 » i f i . lilip. a 1 

» 14 4 ■■1.1.11 J..* Jm. a a - |
ilia - i i n - i :a . run -Ji ■ ■ »| a 
■ --|L pp . bb iid "in ii *m e- ni

csr -Li* 1 ■»■■■ ; I iiij-i #1 B
i ji 'HI l-!r I "|<t! - i p ai ;#B j

n <1 ! i■ ■ 1" ■ ■ ■ 1 -d■ a L 1 " i I t | if
■-J1-JI 1L1Z i i- b pi B- .‘ -ir ir-ji a
La i-J- . ■ i i i. i i -j - -ip m ,
i—. . i-.Hi -PH — C-i 1l-i . - jlI-

irflli . 1 J- i B 1 i la i 4 4 b (4
. i raj \jv 1 . - J nr . ■ i ' a. - - -
J | J |B T1 I ■ i i l . m iip . mi r s

, —4r■ ■, r P.7 - '

■ PI - Ml ■ . »-.-■=■■ 1 ■ T I
p —.-. f - I r ..IV m i | I l I -
* L " ■■■ . .4J ” |1l « BP pp r-

■ ■ n ■ ! - m 17 j |. a i | l 4
■ i - i ■ i hi a lai - vp «4ft1 i .ini- ri4ia 11b 

. ■ . 1-6 I |4 | !1*i- 'fll 1 II*
-6-4.- - 1 !? . -SP EiM ll^i I

■ ■ I i ■ ■ .il. 11 p -a 1S.1 —7
■ -it i . I ] " 11 ib R1

— ■ -I ■ puK '1—FIE I

■ LI

j4 I|,'.I -"-J I A 7

lav ■ I I- l“- 1 
■ im ^jmib-p-ri 

"L Ji I !«■

: a -.-H -4 “■ P
)F?diHli4l

. . i.. i - i

->1-*1 |jT .- r i i

i I ■ .4 ■
a

^ sXIISCH (sweet f ish)°l 4 XI 445^011 44 44

# 44# ^# #1 4 ^#4 #11 441#

"2:4 ^0 -f

7]-# , 44 9.59, 1/1.06, 14.8 g/100g 4

(6.05, 43.44, 

acid)^ 40#4 

(Docosahexaenoic acid)^l 4

^4. 444 44

4414 444#, 4^1, 41°1 41

4

444#, 441, 141 414# 1#1 #1 4444 

30.7 g/lOOg). 14 141 14 EPA (Eicosapentaenoic 

44 41 44 # 144 4 6.01% 4 7.59%^-P-! DHA 

1 23.04%4 19.99%
O

S_1 # 44#

1 ■<5r 41 >144

#14 1441#

- 4# 114 4#44.

■4 14# o> o 1441
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yts 3? gfll gOHsweet-flsh)°l gygs

s? xia4gao| yy a?

awe, ujfld. ays. aus. ays. usa, sb^.ese.oi^e-
=J=iSli6jp^H

^bsfracf Resulfs
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unum om f * piH4 gVs. v.it-tie, t.HI* 4Wvi 4
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Hiiil 'i . ', Sycd’tii ill itiih '.'Hi \ : rfti ^ vv i ■ I
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T nr- la'IWy'
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two t l 14 HI M M CMifl II 1*1*0*'
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