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ABSTRACT 
 

Soybean mealisasource ofvegetable proteinsubstituteforfishmealthatiswidely used 
becauseithasahighproteincontent,relativelycheappriceandeasytoobtain.Besides 
beinghighinprotein,soybeanmealalsocontains anti-nutrients thatcaninhibitgrowth,feed 
effectiveness,andlower nutrientutilization  in fish. So itis necessary  to process feed 
ingredientstoremoveanti-nutrientcontent.Fermentationcanbeasolutionfortheutilization 
ofsoybeanmealbyreducingtheanti-nutritional contentandcrudefibersoastoproduce 
componentsthatcanbeutilizedproperly,suchas  protein,β-
glucan,vitamins,mannanoligosaccharides,organic 
acids,andantibiotics.Thetypeofsoybeanmealfermentationthat iswidelyused 
iswithBacillusspp.,Aspergillusspp.,Lactobacillus spp.,andyeast.The 
purposeofthisliteraturereviewstudywastodeterminetheeffectofreplacingfishmealwith fermented  
soybeanmeal on fish feed. Several typesof fish that have  been fed with 
fermentedsoybeanmealincludeseabasses,greensnapper,mudgrouper,rainbowtrout, 
starpomfret,tilapia,andturbot.Givingfermentedsoybeanmealtofishcan increasegrowth 
rate,intestinalmorphology,intestinalmicroecology, feeddigestibility,feedpreference,fish 
innateimmunityandproduce antimicrobialpeptides.Soybeanmealfermentation asa 
substituteforfishmealhasbeenshowntohaveagoodeffectonfishsothatitcancontinue 
to bedevelopedtoincreasetheutilizationof soybeanmeal. 
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1.INTRODUCTION 
 

Fishmealhasahighproteincontentsothatitcanbeusedasthemainproteinsource 
inthemanufacture ofcarnivorous fishfeedwith additionalcontentsuch as a balancedamino 
acidcontentandthecontentofothergrowthtriggeringfactors[1].However,theuseoffish 
mealhasanegativeimpactonthedevelopmentofasustainableaquaculture industryand isan 
obstacletoincreasingdemandforfeedproduction[2].Thediminishingfishery resources and 
increasingfish prices arethemainfactors inurging nutritioniststo replacefishmealwithout 
reducingthe proteincontentand easytofind[3]. 

 
Candidatesourcesofproteinasasubstitute forfishmealaresoyflour extractedwith 

solvents,becauseofitswideavailabilityandstablesupply[2].Soybeanmeal is aby-productof 
processedsoybeanoilwithahighproteincontent(about40-50%)andbalancedaminoacids, 
soitcanbeusedasthemainproteinsourceinthemanufactureofanimalfeedandthe food 
industry[4].Besideshavingahigh proteincontent,soybeanmealalsohasahighcarbohydrate
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content[5].However,theuseofsoybeanmealas analternativerawmaterial isstill limited 
becausesoybeanmealcontains anti-nutrients such as oligosaccharides, saponins, protease 
inhibitors and phyticacid [6] which can inhibit  growth, physiological conditions and feed 
utilizationso thatthenutrientsin thefeedarenot absorbedcompletely[7]. 

 
Substitutionoffishmealusingsoybeanmealflouroftencausesstuntedgrowthand 

lowernutrient utilizationinfeed[8][9].Previous studies suggestedthe reductionor even 
eliminationofanti-nutritionalcontent insoybeanmealusingvarioustechniquestoincrease the 
nutritionalvaluecontent[10].Soitisnecessarytoprocessfeedraw materials beforebeing 
giventofish[11]. 

 
Fermentation istheprocessofchemicalchanges incertainmaterialswiththehelpof 

enzymeactivityderivedfrom microorganisms[12].makeotherbeneficialcomponentssuchas 
probioticsandprebiotics [13].Makingthisjournal  reviewaimstodeterminetheeffectof 
replacingfishmealwith fermentedsoybeanmeal onfish feed. 

 
2.SOYBEANMEALASASUBSTITUTEFOR FISH MEAL 

 
Soybeanmeal is often used as asubstitute for fishmealbecauseit has arelatively high 

proteincontent,easytofindandlowprice[14].Severalstudiesalsosaidthatsoybeanmeal has 
beenwidely used as analternative proteinsourceto replacefishmealinfishculturefeed, 
becauseofitshighproteincontent,relatively low costandeasytofind[15].Besideshavinga high 
proteincontent,soybeanmealalso has ahighcarbohydratecontent[5].However,theuse 
ofsoybeanmealinthedietofcarnivorousfishsuchasorangespottedgrouper(30%)[16] 
,Europeanseabass(25%),andturbot(30%)[17]needsabenchmark infeedingsoybean meal 
becauseitcan hamper performance.growth ofthecarnivorousfish. 

 
Thehighuseofsoybeanmealinfeedcan causeadverseeffectsongrowth,feed 

utilizationandfishhealthstatus[15].Severalstudies haveshownthatfeedingfermented 
soybeanmealinaquaculturepondscanaffectimmunefunction,adverseinflationresponses andstress 
infish.[3].Theantinutrientcontentinsoybeanmealrawmaterialscan inhibitthe efficiency offeedingso 
thatthe nutritionalcontentis disturbedsuch as thecontentofphyticacid [18].Ingeneral,plant-
typefeed ingredients containantinutrientswhicharethemainsourceof phosphateandcauselow 
feedsolubilityinmonogastricanimals.Thestrategy thatcanbe used toremoveanti-nutritionalcontent 
insoybeanmealistoutilizethefermentationprocessby microorganismswhichhasmanybenefits 
suchas increasingthe nutritionalcontent and increasingthesolubility ofvegetable proteinsources 
by fish[14]. 

 
3.FERMENTATION FUNCTION 

 
Fermentation isonemethodthatiswidelyusedin increasingtheutilizationoffishmeal 

substitutes withsoybeanmeal[19].Previous studies have determinedthatfermentationis an 
effectivemethodtoimprovethequalityofsoybeanmealbyproducingprobioticsorprebiotics. So 
itcanimprove  nutrientdigestibility,fishimmune system and  palatability  byeliminating 
antinutrients,oligosaccharides,proteinand fiber.[20].Inthesoybeanmealfermentation process, 
themostwidely usedmicroorganisms areBacillusspp.,Aspergillusspp.,and 
Lactobacillusspp.[21][22].Severalstudies alsoexplainedthattheuse offermentedsoybean 
mealwithBacillusspp.canincrease protein content,tioxidativeactivity,totalaminoacids, fish 
digestibilityandcanreduceantinutrientcontentandimmunoreactivity[9].Sothatfermentation is 
highlyrecommended toincreasethe utilization ofsoybeanmeal[14].
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4.NUTRIENTS IN FERMENTATION OF SOYBEANMEALIN FISHFEED 
 

Feed ingredientsthatareprocessedbythe fermentationprocesswillexperiencean 
increaseinnutrientssuchasincreasedproteinandfeeddigestibilitythroughadecreasein crudefiber 
and fatlevels[23].Severalstudies say thatfermentationcan be used toimprove the quality 
ofsoybeanmeal.Thenutritionalcontentoffermentedsoybeanmealcan improvefish 
growthperformance,digestivephysiologicalconditionsandthe coefficientof digesting nutrients. 
Thetypeoffermentationthatiswidelyusediswiththebacterium Bacillussubtilisand 
Lactobacillusspp.[7].List ofnutritionalcontentandtypeoffermentationinseveralstudies can 
beseenin(Table 2.). 

 
Table1:Nutrient contentoffermentedsoybeanmeal 

 
 Crude Carbohydra Ash Lipids  

FermentationType Protein tes(%) Content Rough(%) Reference 
(%)      (%)          

Bacillus pumillusSE5 42-          -          10[2]   
Aspergilluslayor60.58     -          -          2.7        [15]   
Bacillus subtilisE20   48.82     -          11.85      7.50       [16]   

 

Bacillus subtilis, 
Lactobacillus,yeast 

65.5  -  -  -                    [6] 

Lactobacillusspp. 50  -  -  -[7] 
Saccharomyces 

Cerevisiae 
29.7  57.15  5.91  -                   [24] 

 
 

5.FERMENTATION OF SOYBEANMEALASFISH FEED 
 

Soybeanmealfermentedusingmicroorganismshasbeenwidelyusedinseveraltypes 
offishandproducessoybeanmealwith 
ahigherpreferenceasvegetableprotein[25].Fermentedsoybeanmealhas beenwidely used as feed 
forseabasses[2], greensnapper[26], 
mudgrouper[16],rainbowtrout[6],starpomfret[7],tilapia[24],andturbot[15].Another 
studymentionedtheuse ofsoybeanmealfermentation usingBacillusspp.canproduce 
antibiotics[27]anddonotcauseanymorphologicalchanges intheintestines offish,especially 
inranbow trout[25].Soybeanmealfermentationusinglacticacidbacteriacanincreasethe acidity 
ofthefeed, increasefeedpreference,andcan 
produceantimicrobialpeptides[28].Soybeanmealfermentedusingyeastcan produce 
usefulcomponentssuchasmannanoligosaccharides,organicacids,vitamins,antibiotics,β-
glucans,and chitin[29].Components producedfrom 
soybeanmealfermentationusingmicrobescanincreasethegrowthrate, 
intestinalmorphology,intestinalmicroecologyandinnateimmunityoffish[30].[31].Theuseof 
fermentedsoybeanmeal infishhas differentoptimumlevels (Table1). 

 
Table2:Growthand optimumdoseoffermentedsoybeanmeal 

 
Species Results (WG%) OptimumDose Reference 

Lateolabraxmaculatus 12.3 26.9-37.1% [2] 
Micropterussalmonides 14.71 30% [26] 
Epinepheluscoioides 34.81 29.32% [16] 
Oncorhynchusmykiss 5.5 40% [6] 
Trachinotusblochii 25.3 35% [7] 
Oreochromisniloticus 21.87 37.4% [24] 
ScophthalmusmaximusL. N/A 45% [15] 
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6.CONCLUSION 
 

The use offermentedsoybeanmealin replacingfishmealis analternativethatcanbe 
usedbecausetheproteincontent infermentedsoybeanmealisnotmuchdifferentfrom thatof 
fishmeal.Inaddition,fermentedsoybeanmeal isalsoeasytofindandtheprice isrelatively 
cheap.Although the use offermentedsoybeanmeal infish feedis very promising,there arestill 
notmanyefficientuses forfishgrowth.Therefore,itis necessarytodeterminethespecies and type 
offermentation thataresuitablefortheuse offermentedsoybeanmealinfish feed. 
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