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1)1-Walton, Cowey and Adron (1984); 2-Ketola (1983); 3-Mazid et al., (1978); 4-Walton, Cowey and 

Adron (1982); 5-Poston et al., (1977); 6-Barash, poston Rumsey (1982); 7-Walton et al., (1984); 8-

Kloppel and post )1975); 9-Poston Rumsey (1983); 10-Shanks, Gahimer and Halver (1962); 11-Halver 

and Shanks Akiyama et al., (1985a). 

(Taylor, Cowey & Lewis, 1977)

(Ichhponani & Lodhi, 1976(Harper, Benevenga & Wohlhueter, 1970)

(Robinson, Wilson & Poe, 1981)

(Kies, 1981) 
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Brown , Conklin & Gold Blatt ,1980Jones et  al., 1976  
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micropeltesKanazawa, 1985
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nHUFA

                                                 
1- Channa micropelet 

2- Opaleye Givello nigricans 

3- Fuga rabripens 

4- Seriola quinqueradiata 

5- Pleuvonectes platessa 

6- Spavas auvatus 

7- Scopthalmus maximus 
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Kanazawa, 1985EFA
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(Castell et al.,1970)

 (EFA) 

(Rainbow trout)
nHUFAn

Castell et al., (1970);

Wataabe et al., (1974); Yu 

& Sinnhuber (1972); 

Takeuchi & Watanabe 

(1977)

Coho nYu & Sinnhuber (1979)

Chum Calmon 
nn

nHUFA

Takeuchi & Watanabe 

(1979); Takeuchi & 

Watanabe (1982)

(Ayu) nnKanazawa (1985) 

(Common carp) 

nn

nHUFA

Takeuchi & Watanabe 

(1977a)

(Channel catfish) 
n< Robinson & Lovell (1984) 

Tilapia zilliinnKanazawa et al., (1980a)

Tilapia nilotica 
n

n

Teshima, Kanazawa, 

Sakamoto Takeuchi, 

Satoh, Watanabe (1980) 

(Eel) nnTakeuchi et al., (1980)

(Turbot) 
nHUFA

Gates oupe et al., 

(1977,1977) Leger et al., 

(1979) 

Red seabream))
nHUFAYone et al., (1979) 
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(Kanazawa, Teshima & Sakamoto, 1985) 

Kanazawa et al., 1983a

; Kanazawa et al.,  1983: Opleganathus fasciatus Kanazawa  et  

al.,  1983a  P. japonicus: Deshimaru, ;  Kanazawa, Teshima & Sakamoto, 

1985 ( Teshima et al., 1982 ; P. monodon: Pascual, 1984 ; 1981  

EFA

PCPC

(PI)(PE)(PF)   

 (PS)(PC)P. japonicus  (Kanazawa, Teshima & 

Sakamoto, 1985)
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(C. carpio)

(A. japonica)

(O. niloticus) 

(c. major) 

(S. maximus) 

1- Castell et al., (1972) ; 2- Takeuchi and Watanabe (1982) ; 3- Watanabe (1982);  4- Takeuchi and Watanabe 

(1977); 5- Farkas et al., (1977);  6- Takeuchi et al., (1980); 7- Takeuchi, Satoh and Watanabe (1983); 8- Bell et al., (1985). 
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Yu  & Sinnhuber,  1979 

Watanabe, 1979Takeuchi  &Yu & Sinnhuber, 1976

Robinson & Lovell , 1984; Lewis, Marks & Stickney 1985

Takeuchi, Satoh & Watanabe, 1983; Stickney & Wurts, 1986(

(Hendricks et al., 1980, Lee & Sinnhuber, 1972)

(Roehm et al., 1970; Taylor, Mongomery & Lee, 1973)
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(S. quinqueradiata) 

(S. gairdneri)

1-Soliman, Roberts and Jauncey (1983); 2-Fowler and Banks (1969); 3-Watanabe and Hashimoto 

(1968); 4-Hashimoto et al., (1966); 5-Hata and Kaneda (1980); 6-Murai and Andrews (1974); 7-Park 

(1978); 8-Sakaguchi and Hamaguchi (1969); 9-Cowey et al., (1984); 10-Smith (1979); 11-Moccia et 

al., (1984); 12-Hung, Cho and Slinger (1981) 
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(Spannhof & Plantikow, 1983) 

(Singh & Nose, 1967; Bergot & Berque, 1983)

(Phillips et al., 1948; Austreng et al., 1977) 
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I. punctatusO. niloticusA. japonica

 Chiou & Ogino, 1975; Robinson &) 

Wilson, 1985; Anderson et al., 1984; Degani, Viola & Levanon, 1986(

(Fish-Pieper & Pfeffer, 1980; Robinson & Wilson, 1985; Anderson et al., 

1984; Shrimp-Alava & Pascual, 1984; Deshimaru, 1981; Kanazawa, 1983). 

) (Fish – Pieper  &  Plantikow, 1983; Breque, 1983; Robinson & Lovell, 1984

(Fish-Bergot & Breque, 1983) 
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(Soliman, Jauncey, Roberts, 1987)

L

L

L

(Soliman, 
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(Slinger, Razzaque, Cho, 1979 ; Sandnes, Utne,1982)

Soliman, Jauncey, Roberts, 1987; Hilton, Cho, Slinger, 1977; Halver et al., 1975)(
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1- Hilton (1983); 2- Poston (1979); 3- Halver (1980); 4- Andrews, Murai & Page (1980) 
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1- Underwood (1971); Reinhold (1975) 
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(Cowey & Sargent, 1979) 

(NRC, 1983) 

(C.major)

(Yone, Toshima, 1979)



 

 

(Cowey, Sargent, 1979)

(Tacon, Knox, Cowey, 1984)

 Cowey, Sargent, 1972; Cho, 

Cowey, Watanabe, 1985; Kanazawa, 1983; Lall, 1979; Nose, Arai, 1979;    

NRC, 1983; Robinson, Wilson, 1985



 

 



 

 



 

 



 

 



 

 



 

 



 

 

(Tacon, De Silva, 1983)

NRC, 1983



 

 



 

 

.(Spinelli, 1980 ; Robinson, Wilson, 1985)

Nakamura, 1982

(Lall, 1979)

)Ketola, 1978; Watanbe, Takeuchi, 

(Ogino, 1980



 

 

 

(C.carpio) 

 

(I. punctatus) 

 

(S. gairdneri) 

(I. punctatus)

(S. gairdneri)

(S. gairdneri)

(S. gairdneri)

(P. japonicus) 

1- Jeng and Sun (1981); 2- Murai, Andrews & Smith (1981); 3- Hilton, Hodson & Slinger 

(1980); 4- Hicks, Hilton & Ferguson (1984); 5- Hilton & Hodson (1983); 6- Gatlin & Wilson 

(1984a); 7- Koyama & Itazawa (1977); 8- Koyama & Itazawa (1977a); 9- Koyama & Itazawa 



 

 

(1979); 10- Roch & maly (1979); 11- Johansson-Sjbeck & Larsson (1979); 12- Tacon & 

Beveridge (1982); 13- Kanazawa, Teshima & Sasaki (1984). 

(Gatlin, Wilson, 1986a)

(Knox, Cowey, Adron, 1982, 1984) 
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Pi
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(Cho, Kaushik, 1985)

(Nijkamp, van Es, Huisman, 1974)
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