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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʘʣʣʦʤʦʚ ʚʦʜʦʨʦʩʣʝʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʚʝʱʝʩʪʚʘ 

ʉʦʜʝʨʞʘʥʠʝ ʚʝʱʝʩʪʚʘ 

(% ʦʪ ʩʫʭʦʡ ʤʘʩʩʳ) 

ʋʛʣʝʚʦʜʳ 30-60 

ɹʝʣʢʠ 5-30 

ɾʠʨʳ 0,1-2 

ɿʦʣʘ* 7-36 

*ɿʦʣʘ ï ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʚʩʝ, ʯʪʦ ʦʩʪʘʝʪʩʷ ʧʦʩʣʝ 

ʚʳʞʠʛʘʥʠʷ ʦʨʛʘʥʠʢʠ). 

ʉʪʘʥʜʘʨʪʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʣʴʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʩʞʠʛʘʥʠʠ 

ʠʩʧʳʪʳʚʘʝʤʦʡ ʥʘʚʝʩʢʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ (900Ñ10) Áʉ ʜʦ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʚʟʚʝʰʠʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʦʩʪʘʪʢʘ. 



J 

Fe 

ʉʦʜʝʨʞʘʥʠʝ ʚ 100 ʛ ʤʦʨʩʢʦʡ ʢʘʧʫʩʪʳ: 160-800 ʤʛ; 

ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ: 100-200 ʤʢʛ 

ʉʦʜʝʨʞʘʥʠʝ ʚ 100 ʛ ʤʦʨʩʢʦʡ ʢʘʧʫʩʪʳ: : 16 ʤʛ; 

ʆʙʱʘʷ ʩʫʪʦʯʥʘʷ ʥʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʞʝʣʝʟʘ ʩʦʩʪʘʚʣʷʝʪ 

ʫ ʤʫʞʯʠʥ 10 ʤʛ, ʫ ʞʝʥʱʠʥ 18 ʤʛ (ʫ ʙʝʨʝʤʝʥʥʳʭ - 20 ʤʛ, 

ʫ ʢʦʨʤʷʱʠʭ ʛʨʫʜʴʶ - 25 ʤʛ) 



ʋɻʃɽɺʆɼʓ 



ʋʛʣʝʚʦʜʳ 

ʆʣʠʛʦʩʘʭʘʨʠʜʳ ʇʦʣʠʩʘʭʘʨʠʜʳ ʄʦʥʦʩʘʭʘʨʠʜʳ 

ʄʦʥʦʤʝʨʥʳʝ ʇʦʣʠʤʝʨʥʳʝ 

Cn(H2O)n 

ʄʦʥʦʩʘʭʘʨʠʜʳ 

CH2OH(CHOH)nCHO 

ɸʣʴʜʦʟʳ ʂʝʪʦʟʳ 

CH2OH(CHOH)nCOCH2OH 

C 
H 

O 

C 

O 



ɻʣʶʢʦʟʘ 



ɻʣʶʢʦʟʘ 



ʎʠʢʣʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʤʦʥʦʩʘʭʘʨʠʜʦʚ 

(5-ʯʣʝʥʥʳʡ ʮʠʢʣ) 

ʌʫʨʘʥʦʟʳ ʉʝʧʪʘʥʦʟʳ 

(6-ʯʣʝʥʥʳʡ ʮʠʢʣ) 
(7-ʯʣʝʥʥʳʡ ʮʠʢʣ) 

ʇʠʨʘʥʦʟʳ 



ʎʠʢʣʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʤʦʥʦʩʘʭʘʨʠʜʦʚ 

(5-ʯʣʝʥʥʳʡ ʮʠʢʣ) 

ʌʫʨʘʥʦʟʳ ʉʝʧʪʘʥʦʟʳ 

(6-ʯʣʝʥʥʳʡ ʮʠʢʣ) 
(7-ʯʣʝʥʥʳʡ ʮʠʢʣ) 

ʇʠʨʘʥʦʟʳ 

D-ʛʣʶʢʦʧʠʨʘʥʦʟʘ 



Ŭ-D- ʛʣʶʢʦʟʘ ɓ-D- ʛʣʶʢʦʟʘ 



ʇʆʃʀʄɽʈʅʓɽ ʋɻʃɽɺʆɼʓ 

ɿʘʧʘʩʥʳʝ ʫʛʣʝʚʦʜʳ ʇʦʣʠʩʘʭʘʨʠʜʳ ʢʣʝʪ. ʩʪʝʥʢʠ 

ʂʨʘʭʤʘʣ 

Ŭ ɓ 

ʎʝʣʣʶʣʦʟʘ 

Ŭ 

ɓ 



ɻʃʀʂʆɿʀɼʓ 

ɻʣʠʢʦʟʠʣʴʥʳʡ 

ʦʩʪʘʪʦʢ 

ɸʛʣʠʢʦʥ 

ɻʝʪʝʨʦʘʪʦʤ 



ɿʘʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ: 

 
Åʋʛʣʝʚʦʜʳ; 

Åɻʣʠʢʦʟʠʜʳ; 

Åʉʘʭʘʨʦʩʧʠʨʪʳ; 

Åɾʠʨʳ 

 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ (Rhodophyta) 

ɿʘʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ 

Ŭ ɓ 

ɹʘʛʨʷʥʢʦʚʳʡ 

ʢʨʘʭʤʘʣ 

(0-20% ʩʫʭ.ʤ.) 

Ŭ 1-4-ʩʚʷʟʘʥʥʳʝ 

ʦʩʪʘʪʢʠ ʛʣʶʢʦʟʳ ʩ 

1-6-ʩʚʷʟʘʥʥʳʤʠ 

ʙʦʢʦʚʳʤʠ ʮʝʧʷʤʠ 



http://www.mikroskopie-

forum.de/index.php?topic=3627.0 

ʆʢʨʘʩʢʘ 

ʡʦʜʦʤ 

ʢʨʘʭʤʘʣʘ 

ʆʢʨʘʩʢʘ ʡʦʜʦʤ 

ʙʘʛʨʷʥʢʦʚʦʛʦ 

ʢʨʘʭʤʘʣʘ 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ (Rhodophyta) 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʧʘʩʥʳʝ 

ʚʝʱʝʩʪʚʘ 

ʌʣʦʨʠʜʦʟʠʜ ï Ŭ-D-ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʣʛʣʠʮʝʨʦʣ 

(ʜʦ 30% ʩʫʭ.ʤ.) 





ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ (Phaeophyceae) Ŭ ɓ 

ʍʨʠʟʦʣʘʤʠʥʘʨʠʥ 

(ʣʘʤʠʥʘʨʠʥ, ʣʘʤʠʥʘʨʘʥ) 

ʇʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʩʚʦʡʩʪʚʘ? 

ɿʘʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ (Phaeophyceae) 

ʄʘʥʥʠʪ: 5-15 (ʜʦ 35% ʩʫʭ. ʤʘʩʩʳ) 

Åʆʩʥʦʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʧʨʦʜʫʢʪ 

 

Åʆʩʤʦʨʝʛʫʣʷʪʦʨ 





ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ (Phaeophyceae) 

ʄʘʥʥʠʪ: 5-15 (ʜʦ 35% ʩʫʭ. ʤʘʩʩʳ) 

çʇʨʠʤʝʥʝʥʠʝ ʤʘʥʥʠʪʘ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦ, ʦʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʨʘʩʦʢ ʠ ʣʘʢʦʚ, ʢʦʞʠ, 

ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ, ʚ 

ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʟʨʳʚʯʘʪʳʭ 

ʚʝʱʝʩʪʚéè 
(ʊʠʪʣʷʥʦʚ, 

ʊʠʪʣʷʥʦʚʘ, 2012) 



ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ (Rhodophyta) 

ʇʦʣʠʩʘʭʘʨʠʜʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ 

1)ʎʝʣʣʶʣʦʟʘ 

2)ʄʘʥʥʘʥʳ 

3)ʂʩʠʣʘʥʳ 

4) ʉʫʣʴʬʘʪʠʨʦʚʘʥʥʳʝ 

ʧʦʣʠʩʘʭʘʨʠʜʳ 

ʄʘʥʥʦʟʘ ʂʩʠʣʦʟʘ 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ (Rhodophyta) 

ʉʫʣʴʬʘʪʠʨʦʚʘʥʥʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ 

ɸʛʘʨʦʠʜʳ 

ʂɸʈʈɸɻʀʅɸʅʓ 

ɸɻɸʈ 



ɸʛʘʨʦʠʜʳ ï ʧʦʣʠʤʝʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʩʚʷʟʘʥʥʳʭ ʧʘʨ ʦʩʪʘʪʢʦʚ ʤʦʥʦʩʘʭʘʨʠʜʦʚ. 

 

ʇʨ.: 

ɸʛʘʨʦʠʜ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʛʨʘʮʠʣʷʨʠʠ ï 

ʧʦʣʠʤʝʨ, ʩʦʩʪʦʷʱʠʤ ʠʟ 3-ʩʚʷʟʘʥʥʦʡ D-

ʛʘʣʘʢʪʦʟʳ-4-ʩʫʣʴʬʘʪ ʠ 4-ʩʚʷʟʘʥʥʦʡ L-

ʛʘʣʘʢʪʦʟʳ-2,3-ʜʠʩʫʣʴʬʘʪ (Murano, 1995).  



ɸɻɸʈ (10-50 % ʩʫʭ.ʤ.): 

ɸʛʘʨʦʟʘ : ɸʛʘʨʦʧʝʢʪʠʥ = 7 : 3 

ɻʘʣʘʢʪʦʟʘ 
ɸʥʛʠʜʨʦ-

ʛʘʣʘʢʪʦʟʘ 





ɸʛʘʨʦʟʘ  
ʊʦʯʢʘ ʧʣʘʚʣʝʥʠʷ ð 95 ÁC, ʪʦʯʢʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʣʷ ð 45 ÁC. 

http://www.newchemistry.ru/printletter.php?n_id=6741 



ɸʛʘʨʦʧʝʢʪʠʥ ï ʢʠʩʣʳʡ ʧʦʣʠʩʘʭʘʨʠʜ, 

ʩʦʜʝʨʞʘʱʠʡ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʡ ʵʬʠʨ 

ʧʠʨʦʚʠʥʦʛʨʘʜʥʦʡ ʢʠʩʣʦʪʳ ʠ D-ʛʣʫʢʫʨʦʥʦʚʫʶ 

ʢʠʩʣʦʪʫ ʥʘʨʷʜʫ ʩ ʘʛʘʨʦʙʠʦʟʦʡ.  



ɸɻɸʈ 

Åʅʝ ʨʘʩʪʚʦʨʠʤ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ 

Åʈʘʩʪʚʦʨʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 95-100 Á 

ʛʨʘʜʫʩʦʚ 

Åɻʝʣʴ ʟʘʩʪʳʚʘʝʪ ʧʨʠ 35-40Á 

1658  

ʗʧʦʥʠʷ (kanten) 

Mino TarǾzaemon 

ʀʟ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʛʘʨʘ 

ʦʪʤʝʯʝʥʦ ʫ ʚʠʜʦʚ ʨʦʜʘ Gracilaria, ʘ ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʯʥʦʩʪʴ 

ʛʝʣʷ ï ʫ ʚʠʜʦʚ ʨʦʜʦʚ Gelidium ʠ Ahnfeltia. 



ɸɻɸʈ 

ʇʠʱʝʚʦʡ ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ 

tʧʣʘʚ= 34-36Á tʧʣʘʚ= 41Á 

ɽ406 



ɸʛʘʨ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʠ 

1880 

ɺʘʣʴʪʝʨ ɻʝʩʩʝ 

(Walther Hesse) 

ʌʘʥʥʠ ɸʥʛʝʣʠʥʘ ɸʣʴʰʝʤʠʫʩ 

(Fanny Angelina Hesse, geb. 

Eilshemius) 



ʇʦʣʫʯʝʥʠʝ ʘʛʘʨʘ 

ʌʠʣʴʪʨʘʮʠʷ 

Gelidium 

Gracilaria 

ʆʙʨʘʙʦʪʢʘ ʱʝʣʦʯʴʶ 

ɺʦʜʥʘʷ ʵʢʩʪʨʘʢʮʠʷ 

(95ï100Áʉ) 

ɿʘʤʦʨʘʞʠʚʘʥʠʝ-ʦʪʪʘʠʚʘʥʠʝ 

ɺʦʜʥʘʷ ʵʢʩʪʨʘʢʮʠʷ 

(105ï110Áʉ)  

1% 

10-12% 

çɺʳʜʘʚʣʠʚʘʥʠʝè ʚʦʜʳ 20% 

ɺʳʩʫʰʠʚʘʥʠʝ 





ʂɸʈʈɸɻʀʅɸʅʓ 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʧʦʣʠʩʘʭʘʨʠʜʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ 

ʠʟ ʧʦʚʪʦʨʝʥʠʡ ʩʫʙʲʝʜʠʥʠʮ 

ʛʘʣʘʢʪʦʟʳ ʠ 3,6-

ʘʥʛʠʜʨʦʛʘʣʘʢʪʦʟʳ (3,6-AG), 

ʢʘʢ ʩʫʣʴʬʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ 

ʥʝʩʫʣʴʬʠʨʦʚʘʥʥʳʭ.  

ʉʫʙʲʝʜʠʥʠʮʳ ʩʦʝʜʠʥʝʥʳ 

ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʘʣʴʬʘ 1-3 ʠ 

ʙʝʪʘ 1-4 ʛʣʠʢʦʟʠʜʥʳʤʠ ʩʚʷʟʷʤʠ. 



ʂɸʈʈɸɻʀʅɸʅʓ 

ʂʘʧʧʘ-ʢʘʨʨʘʛʠʥʘʥʳ 

(ə-ʢʘʨʨʘʛʠʥʘʥʳ) 

ʆʜʥʘ ʩʫʣʴʬʘʪʥʘʷ ʛʨʫʧʧʘ ʥʘ ʜʚʝ 

ʤʦʣʝʢʫʣʳ ʛʘʣʘʢʪʦʟʳ. 

Kappaphycus 

ʆʙʨʘʟʫʝʪ ʩʠʣʴʥʳʝ, ʪʚʝʨʜʳʝ ʛʝʣʠ, 

ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 80 ÁC  



ʂɸʈʈɸɻʀʅɸʅʓ 

ʁʦʪʘ-ʢʘʨʨʘʛʠʥʘʥʳ 

(ɘ-ʢʘʨʨʘʛʠʥʘʥʳ) 

ɼʚʝ ʩʫʣʴʬʘʪʥʳʝ ʛʨʫʧʧʳ ʥʘ ʜʚʝ 

ʤʦʣʝʢʫʣʳ ʛʘʣʘʢʪʦʟʳ. 

Eucheuma 

ʆʙʨʘʟʫʝʪ ʤʷʛʢʠʝ ʛʝʣʠ, 

ʨʘʩʪʚʦʨʷʝʪʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 30ï40 ÁC 



ʂɸʈʈɸɻʀʅɸʅʓ 

ʃʷʤʙʜʘ-ʢʘʨʨʘʛʠʥʘʥʳ 

(ɚ-ʢʘʨʨʘʛʠʥʘʥʳ) 

ʊʨʠ ʩʫʣʴʬʘʪʥʳʝ ʛʨʫʧʧʳ ʥʘ ʜʚʝ 

ʤʦʣʝʢʫʣʳ ʛʘʣʘʢʪʦʟʳ. 

Gigartina 

ʌʦʨʤʠʨʫʶʪ ʛʝʣʠ ʚ ʩʤʝʩʠ ʩ ʙʝʣʢʘʤʠ, ʘ ʥʝ 

ʚʦʜʦʡ; ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʛʫʱʝʥʠʷ 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 



ʂɸʈʈɸɻʀʅɸʅʓ 

Çʇʠʚʦ (ʦʯʠʩʪʢʘ) 

Çɿʫʙʥʳʝ ʧʘʩʪʳ 

Çʆʛʥʝʪʫʰʠʪʝʣʠ 

Çʐʘʤʧʫʥʠ ʠ ʢʨʝʤʳ 

Çʆʩʚʝʞʠʪʝʣʠ ʚʦʟʜʫʭʘ 

Çʃʝʢʘʨʩʪʚʘ (ʦʙʦʣʦʯʢʘ 

ʢʘʧʩʫʣ) 

ɽ407 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ (Phaeophyceae) Ŭ ɓ 

ʇʦʣʠʩʘʭʘʨʠʜʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ 

1)ʎʝʣʣʶʣʦʟʘ 

2)ɸʣʴʛʠʥʘʪʳ 

3)ʌʫʢʦʠʜʘʥʳ 



ɻʣʶʢʦʟʘ 

Ŭ ɓ 

ɻʣʶʢʫʨʦʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 

ʋʨʦʥʦʚʳʝ ʢʠʩʣʦʪʳ ï 

ʧʨʦʠʟʚʦʜʥʳʝ ʘʣʴʜʦʟ 



ɓ-D-ʤʘʥʥʫʨʦʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 

Ŭ-L-ʛʫʣʫʨʦʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 

ɸʃʔɻʀʅʆɺɸʗ 

ʂʀʉʃʆʊɸ 



ɸʣʴʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

(20-30% ʩʫʭ. ʤʘʩʩʳ) 

ɸʣʴʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʩʧʦʩʦʙʥʘ ʩʚʷʟʳʚʘʪʴ ʙʦʣʝʝ ʯʝʤ 

ʧʷʪʠʜʝʩʷʪʠʢʨʘʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ!  

ʉʫʭʠʝ ʘʣʴʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʠ ʘʣʴʛʠʥʘʪʳ ʜʚʫʭʚʘʣʝʥʪʥʳʭ 

ʤʝʪʘʣʣʦʚ ʥʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʠʟʚʝʩʪʥʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʧʨʠʥʠʤʘʷ ʚʦʜʫ, ʦʥʠ ʥʘʙʫʭʘʶʪ, ʦʙʨʘʟʫʷ ʛʝʣʴ 

(ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʘʣʴʛʠʥʘʪ ʤʘʛʥʠʷ, ʢʦʪʦʨʳʡ 

ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ). 

ʇʦʣʥʦʩʪʴʶ ʟʘʤʝʱʝʥʥʳʝ ʘʣʴʛʠʥʘʪʳ ʦʜʥʦʚʘʣʝʥʪʥʳʭ ʤʝʪʘʣʣʦʚ 

ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʚʦʜʝ, ʦʙʨʘʟʫʷ ʚʷʟʢʠʝ ʠ ʢʣʝʡʢʠʝ 

ʨʘʩʪʚʦʨʳ. ʇʨʠ ʩʫʰʢʝ ʵʪʠ ʨʘʩʪʚʦʨʳ ʦʙʨʘʟʫʶʪ ʵʣʘʩʪʠʯʥʳʝ 

ʧʣʝʥʢʠ. (ʊʠʪʣʷʥʦʚ, 

ʊʠʪʣʷʥʦʚʘ, 2012) 



ɸʣʴʛʠʥʘʪʳ ï ʦʢʦʣʦ 30 000 ʪ ʚ ʛʦʜ. 

ʉʪʨʘʥʘ ʇʨʦʜʫʢʮʠʷ ʉʳʨʴʸ 

ʂʠʪʘʡ 8 000 ʪ Sargassum spp., Saccharina 

japonica 

ʉʐɸ 5 000 ʪ Macrocystis pyrifera 

ɸʥʛʣʠʷ 3 000 ʪ 

 

Ascophyllum ʠ Laminaria 

hyperborea 

ʌʨʘʥʮʠʷ 3 000 ʪ Laminaria digitata 

ʅʦʨʚʝʛʠʷ 3 000 ʪ Ascophyllum nodosum 

ʗʧʦʥʠʷ 1 000 ï  

1 500 ʪ 

Ecklonia maxima ʠ Durvillaea 

antarctica 

(ʊʠʪʣʷʥʦʚ, 

ʊʠʪʣʷʥʦʚʘ, 2012) 



ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʛʠʥʘʪʦʚ 

50% ï ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

30% ï  ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

20% ï ʤʝʜʠʮʠʥʩʢʘʷ, ʢʦʩʤʝʪʠʯʝʩʢʘʷ, 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʠ ʧʨ. 





E400  ɸʣʴʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ  

E401  ɸʣʴʛʠʥʘʪ ʥʘʪʨʠʷ  

E402  ɸʣʴʛʠʥʘʪ ʢʘʣʠʷ  

E403  ɸʣʴʛʠʥʘʪ ʘʤʤʦʥʠʷ  

E404  ɸʣʴʛʠʥʘʪ ʢʘʣʴʮʠʷ  

E405  ɸʣʴʛʠʥʘʪ ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʷ 

ʄʦʨʦʞʝʥʦʝ, ʤʦʣʦʯʥʳʝ ʢʦʢʪʝʡʣʠ, ʰʦʢʦʣʘʜʥʦʝ 

ʤʦʣʦʢʦ, ʡʦʛʫʨʪ, ʩʤʝʪʘʥʘ ʠ ʜʨʫʛʠʝ ʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʩʳʨʳ, ʤʘʡʦʥʝʟ, ʜʨʫʛʠʝ ʩʦʫʩʳ, ʞʝʣʝ, 

ʙʝʟʝé  




