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The Blue Economy 

“The Blue Economy” 

  ▷ Dr. Gunter Pauli 

  ▷ Published in 2010 

 

 

 Ocean of the Earth 

 ▷ 300,000 species 

 ▷ 75% of the total O2 production 

 ▷ 50% of the total CO2 storage 

1 
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What is Blue Economy ? 

The Red Economy 
planned/based on what we do not 

have 

The Blue Economy 
invest less/innovate more 
/based on what we have 

The Green Economy 
invest more/save some 

2 
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 Ecosystem service 

Service market 

▷ Total $33,000 billion per year in  

21st century 

▷ Marine ecosystem  

   ($20,900 billion) 

▷ Coastal ecosystem  

   ($10,600 billion) 
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    Seaweed as Waste 

4 
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     Seaweed as Food 
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IGT University of Incheon 6 

Hot issues 
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IGT University of Incheon 7 

Canary and mine field 
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Biomonitoring of water quality 

❍ Ulva pertusa 
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“sporulation”  

A principle of Ulva biotest 
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A principle of Ulva biotest 
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A principle of Ulva biotest 
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The Ulva biotest 
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image analyser

❍ Image analysis method 



13 

y = -407.86x + 99.688

r
2
 = 0.8975

0

20

40

60

80

100

0.0 0.2 0.4 0.6 0.8 1.0

Cu concentrations (mg/L)

S
p

o
ru

la
ti

o
n

 (
%

)

visual

The Ulva biotest 

❍ Visual observation 
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The Ulva biotest-update 
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Toxicants No. of samples 

Metals 13 species 

VOCs 7 species 

Herbicides  3 species 

individual compounds  3 species 

sludge elutriates 9 species 

slag leaching water 4 species 

Oil  1 species 

Wastewater 4 species 

Stream water 13 species 

Sea water 17 species 

Totals 74 species 

Heavy 

metals 

Toxic 

chemicals 

Waste  

Waters 

Oils 

Tested samples by the Ulva biotest 
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TU Min Max CV(%) 

Oil 10.6  8.8  18.1  9.74  

Emulsifier  111.1  66.6  141.5  12.79  

Oil + Emulsifier  534.6  455.2  655.1  7.57  
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autumn winter spring 
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❍ Toxicity test of wastewater effluent near Hantan river basin 
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Operational procedure 

Space : <1m2  
Person : 1  
Time : 96 h 

Facilities : temperature-controlled culture chamber, 24       
              well plates, pipets, tips, hole borer etc. 
Measuring device : simple image analyzer 
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The Ulva kit 

The new bioassay is simple to use, sensitive, economic,  

eco-relevant and has worldwide application 
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    Solar UV radiation 
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Climate change and UV radiation 
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<Photo = jennifer R.S. Gordon, M.D> 

    Harmful effects of UV on the skin 
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    Harmful effects of UV on the skin 

25 



26 

    Underwater profile of solar radiation 
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 Physiological and biochemical damage  

27 

    Harmful effects of UV on marine organisms 
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 Generation of reactive oxygen species (ROS) 

(Rastogi et al., BBRC, 2010)  

DCFH-DA 

395 nm 320 nm 

Control 

280 nm 

28 

    Harmful effects of UV 
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• 3
rd 

line of defense  

   mechanisms  

• 2
nd

 line of defense  

   mechanisms 

• 1
st
 line of defense 

   mechanisms 

 Production of  

    quenching 

 Antioxidant systems 

 Migration 

 Mat formation 

 Changes in morphology  

    to increase self-shading 

 Production of  

   UV-absorbing  

   compounds 

• 4
th

 line of defense  

   mechanisms 
 Repair mechanism 

PHOTOPROTECTIVE MECHANISMS 

UV 

Seaweeds 

    UV protective mechanisms 
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Porphyra mats 

UV screening 
compounds 

Photorepair 
Porphyra 

UV-B 

    UV protection in seaweeds 

30 
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Porphyra yezoensis 
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    UV–Screening Compounds 
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 -  133 species of domestic algae (17 of green algae, 34 of brown algae, 82 of red algae)  

 

    Search for MAAs in Korean macroalgae 

32 
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    Ranking order of MAA contents in Korean seaweeds 
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▷ Red algae (Rhodophyceae, Bangiales, Bangiaceae) 

▷ Grows in the intertidal zone 

▷ The most commonly eaten seaweed (ex. „Nori‟ in Japan, „Gim‟ in Korea) 

▷ 60 to 70 species of Porphyra worldwide 

  Porphyra 

     Introduction to Porphyra (or Pyropia) 

34 
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    Aquaculture technology of Porphyra (or Pyropia) 

35 
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     Habitats for Porphyra 
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Porphyra yezoensis in vivo amplification 

MAAs induction  

upon UV-A exposure 

   Response of Porphyra  to UV radiation 

37 
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UV 
scatter 

UV absor-

bent 

Absorb UV to inactive or intoxify 

PABA (P-aminobenzoic 2 hydroxy-4 methoxurocanic acid, urocanic 

acid & benzophenone derivatives) 

Severe side effects 

Strictly regulated in most countries 

Function 

Type 

Weakness 

Reflect or scatter UV 

Titanium oxide zirconia oxide zinc oxide 

Little side effects  

Less comfortable to apply on the skin 

Function 

Type 

Weakness 

     Side or negative effects of conventional sunscreens 

38 
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Question 1 

 Are Porphyra extracts strong UV absorbers? 

Porphyra  

e x t r a c t? 
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 Structure and extinction coefficients of MAAs and synthetic filters 

     MAAs in Porphyra  extracts 

40 
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     Commercially available MAA products 

41 
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 Comparative analysis of MAAs in between Porphyra extracts and Helionori 

     UV–absorbing capacity 

42 

Porphyra extracts 

Hellionori 

Hellionori 

 

Porphyra extracts 
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 Comparison of  UV absorbance between Porphyra extracts and ethylhexyl methoxycinamate 

UV-absorbing characteristics 

Porphyra extracts 
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Question 2 

 Do Porphyra extracts provide UV protection? 
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UV-protective effects 

UV-A    



46 

Question 3 

 Are there any other novel functions in Porphyra            
    extracts? 
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 Melanin synthesis  Tyrosinase inhibition assay 
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Product 
EC50 

 (mg/mL) 
EC50 CV  

(%) 

Porphyra  
extracts 

3.662 2.628 

Tocopherol 8.879 0.663 

 Comparison of ROS reducing power between Porphyra extracts and tocopherol 

Antioxidant activity 

Tocopherol 
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Question 4 

 Are Phrphyra extracts safe? 
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Biochemical composition of Porphyra 

Component Contents Component Contents Component Contents 

Moisture 11.1g Fiber 1.8g Vitamin B2 3.4mg 

Protein 38.8g Potassium 2.1g Vitamin  C 100mg 

Non-fibrous 39.5g Calcium 390mg Vitamin  E 4.3mg 

Ash 6.9g Iron 12mg Niacin 9.8mg 

Lipid 1.9g Vitamin B1 1.15mg Carotene 25mg 

 Per 100g Porphyra 
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Question 5 

 Is it economic and sustainable to obtain Porphyra  extracts 
containing  MAAs? 
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Organisms  
[dry mass] 

DDW/MeoH 

/EtoH 24-48h incubation 

40C 

Filtration 

Evaporation Purification 

Store at 40C/-200C 

Application 

Photoprotection 

Sun 

Simple extraction procedure 
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Jangbong  
Seochun  

Shinan  
Haenam 

Jangbong Island 

     Relative amounts of Porphyra  extracts 
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VS 

  Floating-rafts method & Pole-type farming method 

     Seaweed cultivation technology 
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  Jangbong island 
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MAAs = 350-450 ton/yr 

     Porphyra production 
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9 

2012 2011 2010 2013 2015 

Seaweed cosmetic brands 

REVE SEALGAE 
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     Seaweed cosmetics 
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Off-line shops 
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INcheon + COsmetic + BEAUTY; url : www.incobeauty.com connected to e-bay, Amazon, Yahoo, Rakuten, Taobao  

 

 

E-marketing place 

http://www.incobeauty.com/
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Viral marketing 

PR marketing 

SNS(Facebook)  Beauty community network 
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Mass media 

PR marketing 

9 

Major news papers (on-line and paper) 
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Mass media 

PR marketing 

9 

Arirang TV and famous drama 

Radio 

CBS 박승화의 가요 속으로                SBS 이세준, 최재훈의 도시락 쇼 
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9 

Exhibition 
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Social Media 

PR marketing 

Working with British company (Kilpatrick) for global marketing 

Magazine (COSMOPOLITAN, PRIMA ) 

AWARD WINNING 
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Export to China and Hong-Kong  

Opening brand shops in China and  

entrance to Sasa in Hong Kong   
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Export to the USA 

The 5th Avenue in New York and Korean on-line mall in the USA 
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Export to the UK 

Department stores, Drugstores 
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International licensing 

China 

Halal 

UK 
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New product developments 

Anti-acme After-care Upgrading the existing brands 
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International cooperation 

9 

Market analysis 

Cosmetic formulations 

PR marketing 

Sale 

Profit 

Malaga Univ. (Spain) 

Incheon Nat‟l Univ. (Korea) 

Ghent Univ. (Belgium) 

SAG Gottingen Univ. 

(Germany) 

Compound library 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRw&url=http://www.mirri.org/consortium/collaborating-parties.html&ei=7KBSVdGDBISzmAXs7IGoCw&bvm=bv.92885102,bs.1,d.dGY&psig=AFQjCNE-YLdwxixQ-z-pLUMwozWqO5zCCw&ust=1431564894715420
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   Functional compounds in green algae 
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Functional compounds in brown algae 
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Functional compounds in red algae 

75 



76 

Frame effects 
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There is hope from the sea, 
but none from the grave 

 
( Irish Proverb ) 
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Taejun Han Prof., Director, CEO 
Incheon National Univ., Institute of Green Environmental Research, Green Pioneer Co., 

Tel  +82 32 850 5710,  Mobile +82 10 3017 8248 
hanalgae@incheon.ac.kr 

http://www.iger.re.kr  http://www.greenpioneer.co.kr 
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