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Krogdahl, 1989; NRC, 1993KE 

אאאאאאא،א
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א  א   א א   א ، 

אא אא Kא
אא،אא

א א א א א   Protease 

inhibitorsאLectinsאTanninsאא،
 א  א א   Gossypols

 אPhytates אא   ،Glucosides
א Gulocosinolates אSaponinsא

Cyanogensאאאא،
אאא،אאאאAlkaloids

א א א א א א א 
Oligosaccharides and Non Starch PolysaccharidesK 
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אאProtease inhibitorsW 
אאאאאא
 א א    ،א     א

 א אFNorton, 1991 KE  א 
אK

    א  ،א א Kunitz
א trypsin inhibitor א 

     א א  ،א א 
    א  א J Bowman-

BirkאאFNorton, 1991KE 

אאאאא
 ٢ J٦LFSynder and Kwon, 1987Eאא  ،

אאאאאא
א K         א 

،אאOreochromis mossabicusFJackson et 

al., 1982 E א Cyprinus carpioFMakkar and Becker, 1999E 
אאאOncorhynchus mykissFRumsey et al., 1993E

 א אאIctalurus punctatusFWilson and Poe, 1985 E
א Salmo salarFOlli et al., 1994a Eא  א א 
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אא

א  א ،א 
א א  א א  א א   א

Fא  Eא    א K    
א٦}١Lא

אOreochromis niloticusא אא ،
א٦}٠LFWee and Shu, 1989KE

אאCyprinus carpioא
 א א א٨}٢٤L

   א   א  ٣}١ J٣}٨L  
אאא،א 

א FMakkar and Becker, 1999 KE    
אאאIctalurus punctatus

 א  א  א  ٢}٢L FWilson and Poe, 

1985KE 

אאא،Oncorhynchus mykiss
،אאאאא

אאאא
FSandholm et al., 1976; Krogdahl et al., 1994KEDabrowski et al. 

(1989) א  א  chymotrypsinאא  
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אOncorhynchus mykiss،אא
אאאאאK 

א   א         
אSalmo  salarאא

٨}٤L FOlli et al., 1994a KEא אא    
Oncorhynchus mykiss   א א   

 א א  א    א אא  א
 אFKrogdahl et al., 1994 KEא    ، 

 א   א       א
٥אLאאK 

אאאא
אאאאאאא

אFautoclavingEא١٥ J٣٠FNorton, 1991KE
      א  אא  א   

 א א     אא א  
אאFNRC, 1993Eאאא

אאK 

אLectinsW 
אphytohaemagglutininsא

  א   א  א  א 
א   אא K    א 
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אאאאאFGrant, 1991KE 

אאאא
אאאאאאא

אאSalmo  salarFHendricks et al., 1990KE
F1991E Van der Ingh et al. אאאאא

 אFא א E    א א  
א  א      ،א א א
     א א      א

،אאאאאא
 א א   א א   א 

א  K  א א  א  א 
א אאאאא א

אאאאK 

 א א     ، א Cyprinus carpio
אF٢}١haemagglutinationE

  F٥١ haemagglutination E א FMakkar and Becker, 

1999 KEא   א  א  א אא  
אאאאאא

FGrant, 1991KE 
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،אאאא
אאFGrant, 1991KE Aregheore et al. (1998) 

 אJatropha١٠٢١٧}١
אא١٠٠١٠K 

אTanninsW 
  אא 

    א א  א Wא  
אhydrolysableאאcondensedK 

 אאא 
 א א   א    א א 

  א א      ،א א
  B12FLiener, 1989 KEא א   א 
Cyprinus carpioאא٢٪

אQuebracho،אא،
אאא،אtannic acid،

אא،אא
 אא א FBecker and Makkar, 1999E   א  ،

Al-Owafeir (1999)א١٪אא
 א catechinFא א   E  

 א אOreochromis niloticus א אא Clarias 

gariepinusאא
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אאאא،אא
א Kאאאאא
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א   Oreochromis mossabicus א Labeo 

rohita  ٢٠٢٥F٪Jackson et al, 1982; Mukhopadhyay 

and Ray, 1999aKEאא
אאאא

אאא K אFin vitroE،
 אVicia faba   א א    א

 א      א FGrabner and Hofer, 

1985KEא
אאCyprinus carpioאאא

Oncorhynchus mykiss Kא   א  א 
אאאK 

     א   א   ،
אאlectinsאא

אאFFish and Thompson, 1991KEא
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אאאאcyanogenic glycosidesא
אאFGoldstein and Spencer, 1985KE 

 א  א   א      
،אאאא،

א   א    K אא א  
אאאא א אFGriffiths, 

1991 KEאא٢٠ J١٠
L א       FMukhopadhyay 

and Ray, 1999b KE א א א   א א 
 א א polyethylene glycol א א 

אאאאFMakkar et al., 1995a; 

Makkar and Becker, 1996KE 

אGossypolsW 
אאאא

   אGossypium     Malvaceae K
 א א א  א

  אא א   אFBerardi and Goldblatt, 1980KE
 ،    א  א א  א 

 א   א א   א אmethionine
אאאאFHerman, 1970E،

  א א    palmitic acid linoleic acid
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Oleic acidאאOreochromis 

niloticusאאא
FOfojekwu and Ejike, 1984KE 

אאאOncorhynchus mykiss
  א   א א   א 

١٪אgossypol acetateFRoehm et al., 

1967E    ،٢ ٪א      K 
א אא א ،

  א     א     ١٠א
 K אא   Oreochromis aureus 

    ٠١٢}٠F ٪Robinson et al., 1984 KE   
אא

 א F Eאאא
 אIctalurus punctatusFReigh, 1999  Eא א 

Oreochromis mossambicusFJackson et al., 1982KE 

אאF٠٢٩}٠٪Eא
אאאאאא

אOncorhynchus mykissFHerman, 1970Eא،
אאאאאאceroid

אK١}٠٪א
אאאאK 
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א   א א  א א   א  א

FRandel et al., 1992KEאאאא
א ٨٪א אא א

אאFSalaro et al., 2000KE
אFin vitroE،٢٠٠א

אא א Perca flavescensFCiereszko 

and Dabrowski, 2000KE 

אאאא
،אאאא

א  א א  א א   א א
FRobinson et al., 1984 KE א  

א   א    א א   א
FFrancis et al., 2001KE 

אPhytatesW 
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אאא א אא

אאאאFDuffus and 

Duffus, 1991 KEאא    א
אאא،אאא
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  אphytic acid א٥L
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 א   א  Oncorhynchus tshawytscha
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       א     א
אאFRichardson et al., 1985KE 

אאCyprinus carpioא،F٥
١٠LEא     א     

אאFHossain and Jauncey, 1993KE
 אא    א   Oncorhynchus mykiss

א،אא
  א א  ٥٣ J٧٥Lא   

FTeskeredzic et al., 1995KE 

  א    ، א phytaseא 
אאא،אא

٧}٩ ٪ ٤}٤٨ ٪ ٢}٤٦ ٪ ٦}٧٥٪  א   אא  ،
אFRiche and Brown, 1996 KEאא 

אאאא،א
 א א א    F،א،א

א ،א E א א   Salmo salar
   א א FStorebakken et al., 1998; Vielma et al., 

1998KE 
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endospermא،אאא
  K א   fermentation א   

 א  א  א  אyeasts   
 אFDuffus and Duffus, 1991 KEאא א   

Fautoclaving E  א  א   א  ٧٤٪ 
٧٢٪אאFHossain and Jauncey, 1990KE 

אGulcosinolatesW 
  א      א

 א אthioglucosides Kאאא  ،
   א  א ،    אK

 א א  א  אFא א ECruciferae
א א א   א   א א  

אאאKאא
 א thioglucosidase    ،א 

אKאא
אאאאאFDuncan, 1991KE 

א  א א אאא 
rapeseedFBrassica spp. E א  FDuncan, 1991 E  

א      א Kאא   
      אBrassica napus B. campestris
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א٣L
א אcanola KHiggs et al. (1982)

אF١٦E٪אאא
א   Oncorhynchus tshawytschaא     

  א א    א   ،    
א K     א א א  

אFollicular hypertrophy،א
אKאאאא

    ، א   א א  
 א  א א    ،  

   אא     א  א א
אKאאאCyprinus carpio

      ٣}٣Lא א  
FHossain and Jauncey, 1989Eא א    ،

Oreochromis mossambicus٥}٢L
 FDavies et al., 1990 KE אא  Oncorhynchus 

mykiss א Psetta maxima  א    
 א   א א א   א

אאאdeiodinaseאאthyroxine
FאאEtriiodothyronineFBurel et 

al., 1998, 2000a KEאאPsetta maxima
אאF٦}١١LE
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  א   א   triiodothyronine 
،אאdeiodinase

 אFBurel et al., 2000b KEא א 
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א F٤}١L E
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mykissאאא،٦}١١
L   א       ،

א٣}١٩אLאא
אFBurel et al., 2000cKE 

 א  א   אא א   
אאא٤٠٢٦LFBurel 

et al., 2000aEאאאאא،
אא FMakkar and Becker, 1997KE 

אSaponinsW 
א     א   ،  K

   א ،א א א    א א
١٨ J٤١Lא ٦٧L

 א א א אFFenwick et al., 1991 KE א 
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א  אא Camellia sinensis ١٠٠
אFDe et al., 1987EK 
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 אאOncorhynchus mykissFde la Higuera et al., 1988 Eא 
Oreochromis mossambicusFOlvera-Novoa et al., 1990 E  

א א  K אא
 א א    Salmo salar   

  א     א     
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אאא
אאאאאאFKrogdahl 

et al., 1995KE 

  א FBureau et al., 1998Eאא     ،
Oncorhynchus mykissאא
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 א א   א  Oreochromis niloticus
אאאClarias gariepinusא

١٠LFAl-Owafeir, 1999KE 
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אא  Kא 
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אאאאאא

GypsophyllaKאאא
 א     א  ،א א  
 א א   א א  א א

FJohnson et al., 1986 KE א    ،א  
  א  אא  א   א  

FShimoyamada et al., 1998E א       ،
אchymotrypsin

  FPotter et al., 1993 KE    א א 
אאאאtanninאא

FMakkar et al., 1995bKE 

،،אאאאא
אאאאא

 א א K       א   



 
 

אאאאאאא 
 

  
٢٠

 אא א    א     א א א
F Price et al., 1987KE 

אCyanogensW 
אא     א א   

 א   א א  א אlinseed K
 א       אhydrogen 

cyanide   carbonyl compounds   א
אאFDavies, 1991Eא  ،

אK 

 א א    א Cyprinus carpio 
אא

אאאcassavaFHossain and 

Jauncey, 1989Eא   א    א    ،
 אOreochromis niloticusא      

 אF٩}٩ א   E  א  F١}٧١ 
אEאאFNg and Wee, 1989KE 

   ،א   א   א 
א    א א       א

א٢٤אFBorlongan, and Coloso 1994KE 
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אאAlkaloidsW 
אאmetabolitesא

א  K  א    א א  
 א א     א  א 

F٣٠ J٥٠ E٪  א  ،א  Lupinus albinus Kא 
אאאאאאא

 א א  א    א organoleptic 
Fde la Higuera et al., 1988KE א

אאאOncorhynchus mykissאא
אBangoula et al. (1993)Kא

אאאOncorhynchus mykissאPsetta maxima
א  ،א  א א    א  

אאאאאא
   א אא  א    ،אא  

    א א   א >٢٠L
FBurel et al., 1998;2000aKEאאא،א

אא  אא   א  א
אאאאאא

،א א א אאא
אאK 

אאaqueous extractionאא
אאאאKא
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אאאאאאK
אאאOncorhynchus 

mykiss א١٤٥אא١٢٠
  FBangoula et al., 1993 KE  א  אא

،אאאאאא
אאאאאK 

אאאאאאא 
Oligosaccharides and Non Starch Polysaccharides : 

 א א א א א א א 
 א א     FSaini, 1989 KE  

 אא א  א    א  א
א  א א  א FStorebakken et al., 1998 KE

 א   א  א   
אאאSalmo salarFArnesen et al., 1989E،

  אא،א א א
אאאOncorhynchus mykissאK

א א  א א אא  
 א  אF٦ J٧ E٪ אא F١ J٢ E٪ אF٥ J٦ E٪

١٢ J١٥٪אאאK 

  א   א א  א  
א  א א  א   א   

Fvan der Ingh et al., 1991Eאא
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אאSalmo salarFKrogdahl et al., 1995E،
אאOncorhynchus mykissא

אאאאFTacon et al., 1984; Sanz et al., 1994E
אFRumsey et al., 1993; Sanz et al., 1994; Kaushik et al., 

1995KEאאאאא
 א     א  Sarotherodon mossabicus

FJackson et al., 1982EאCyprinus carpioFUfodike and Matty, 

1983KE 
 אאא א    א

FGallagher, 1994 E אאאOncorhynchus mykissFde la 
Higuer et al., 1988EאאאאOncorhynchus 

mykissFSanz et al., 1994 Eא א     
אא،א אא

אא  ،א א  א  Kא  
אpectinsאgalactansאcelluloseאligninK

 א  א     א Salmo salar 
אאאאאא

 אFOlli and Krogdahl, 1994; Olli et al., 1994b and Refstie et al., 
1997 KE א   א א א א  arabinan 

א arabinogalactan א א אacid 
polysaccarides  א١٤ J١٨ ٪ א אא  

אאאאא
אFStorebakken et al., 1998KE 
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אאאFde la Higuera et al., 1988KE
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א א א א     א א
 א א א  אא     ،

אFBangoula et al., 1993; Burel et al., 2000aEא،
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galactosidesK 
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Abstract: 
The usage of plant sources such as oilseeds, legume seeds, cereals and 

root tuber meals as fish feed ingredients are limited by the presence of 
many antinutritional factors. Among the most important of them are 
protease inhibitors, lectins, tannins, gossypols, phytates, gulcosinolates, 
saponins, cyanogens, alkaloids and oligosaccharides in addition to non 
starch polysaccharides. The nature of these factors and their influence on 
fish are reviewed through maximum and minimum levels of each factor. 
All studies carried out in this regards were divided into two groups. In the 
first group the use of pure antinutritional factors which have been extracted 
from different plants and added to fish feed were considered; whereas the 
second group deals with plant sources that are known to contain such 
factors in fish feed. Regardless of the way that these factors have been delt 
with, different negative consequences such as poor palatability, reduced 
feed efficiency, low feed digestibility and poor growth have been observed. 
The effectiveness of treatments to reduce the deleterious effect of these 
factors in plant sources such as feed processing, heat treatment either wet 
or dry, aqueous extraction and enzyme treatment have been reviewed for 
each case. 

 


