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ABSTRACT 

Fishermen have relied on fish meal as a primary source of protein in their fish feed for a variety of reasons including its 

nutritive value, outstanding important arginine (EAA) characteristics, better nutrient nutritive value, lack of generally pro 

factors (ANFs), low cost, and ease of availability until recently. However, the perfect ingredient of fish feed for feedstuffs is 

now under jeopardy, putting feed formulators at danger of having to rely even more on it. This example also prompts feed 

formulators to explore for other feedstuffs that can, without a doubt, substitute fish meal in their formulations. Functional 

ingredients sources are widely recognised as the most effective means of replacing fish meal; nonetheless, they exhibit 

characteristics that are diametrically opposed to those of fish feed due to the following qualities: Plant components contain 

ANFs, are lacking in some EAA, have low nutritional digestibility, have lower nutrient bio-availability, and have a low 

nutrient bio-availability. 
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INTRODUCTION 

Even when viewed in light of other sectors of animal food production, aquaculture shows great promise (FAO, 

2016) [1. Currently, aquaculture is the source of one out of every three fish consumed by humans. One of the 

most critical factors for long-term success in aquaculture is the availability and affordability of affordable feed. 

Due to the high cost of aquaculture feed, the industry's rapid expansion will be significantly impacted if new feed 

options can be developed that are more economical. Farmers using fish feed that is created at a lower cost will 

have a direct impact on their bottom line. 

EFFECT OF PLANT PROTEINS ON FEEDING, NUTRIENT UTILIZATION AND 

GROWTH PERFORMANCES IN FISH 

In a prior study, it was shown that marine mammals fed diets low in fish meal had lower feed intake and lower 

growth rates. Numerous aquatic animals, such as rainbow trout, have proven that higher intakes of dietary plant 

proteins reduce their appetites and development  Several varieties of European sea bass are available for 

purchase  is a shrimp species  Steak a la plancha, turbot  (Salmon) from the Atlantic Ocean Gilded sea urchins 

(n.p.) 

When particular dietary components, such as crystalline amino acids, are added to plant diets, it has been 

demonstrated that fish meal may be substituted with plant-based ingredients in fish diets. Specifically, this 

research is looking at the use of crystalline amino acids in plant diets as a replacement for the usage of fish meal 

in fish diets. This product includes 5% (fish meal), 5% (fish soluble), and 3% (squid hydrolysate) of fish meal, 5% 

(fish soluble), and 3% (squid hydrolysate), respectively. There are just a few amino acids included in this class, 

including histidine, histidine diphosphate, and threonine. Multi-EAA 

Along with partial substitution of fish meal, the authors mentioned below claimed that fish could be fed 

exclusively on plant proteins without any detrimental effects on growth or intake, and that this could be done 

without any unfavourable effects on growth or intake. [21] Nile tilapia (Oreochromis niloticus) and tilapia galilae 

(Sarotherodon galilaeus) fed soybean and extruded full-fat soybean meal were shown to be totally successful in 

substituting dietary fish meal when provided DL-methionine and L-lysine. El-Saidy and colleagues [93] 
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discovered that a plant protein mixture of 25 percent soybean meal, 25 percent cottonseed meal, 25 percent 

sunflower meal, and a 25 percent linseed meal with 0.5 percent methionine and lysine may be utilised to 

substitute fish meal in Nile tilapia diet. 

After supplementing pea protein concentrate with crystalline amino acids such as lysine, methionine, and 

threonine, which mimic fish meal, it was shown that rainbow trout's protein synthesis was significantly enhanced. 

When the rate of nitrogen retention in fish is higher and the rate of ammonia excretion is lower, the amount of 

protein retained in fish increases. It was discovered that feeding tilapia palm kernel meal decreased ammonia 

excretion rates. Gilthead seabream fed an amino acid-balanced diet consisting of maize gluten meal, wheat gluten, 

extruded peas, and rapeseed meal deposited more protein than the control group. 

EFFECT OF PLANT PROTEINS ON NUTRIENT DIGESTIBILITY AND 

UTILISATION IN FISH 

Ingesting plant proteins into aquatic organisms, such as fish, may have an effect on the fish's nutritional 

digestibility. Because plant proteins include ANFs, which inhibit nutrient absorption or change the flora of the 

colon when eaten, this can be explained. According to the utilisation of amino acids in plant components is 

lower than in fish meal. Plant proteins were shown to have a positive effect on the growth and development of 

black tiger shrimp contrary to popular belief, feeding fish plant-based protein had no negative effect on their 

capacity to absorb nutrients. 

EFFECT OF PLANT PROTEINS ON BIO-AVAILABILITY AND UTILIZATION 

OF MICRONUTRIENTS IN FISH 

Some vitamins, such niacin and pantothenic acid (as well as vitamin B12), are lost in fish fed plant protein. 

Vitamin B is absolutely essential for animals. Many B vitamins need be supplemented in vegan diets, 

according to Hansen and coworkers [139] since their availability in plant proteins is restricted. Because plant 

proteins have a limited bioavailability of phosphorus, they were shown to lower phosphorus levels in yellow 

catfish. The presence of ANF peptides in plant proteins, according to Welker and colleagues (2016) [43], 

makes zinc and other micronutrients unavailable to fish. According to the study, certain micronutrient 

bioavailability was unaffected by the addition of plant protein. If this is the case, the provided phytate may 

become insensitive to phytase due to the creation of a calcium-phytate insoluble combination found that 

feeding Nile tilapia microbial phytases increased their absorption of phosphorus in low-phosphorus plant diets. 

Animal performance is boosted by organic acids that enhance P absorption in the small intestine. Organic 

acids, as stated], increase P solubility and absorption in the small intestine because they lower pH, enhancing 

P's ability to interact with various cations and operate as a chelating agent conducted a research that suggested 

chelated and inorganic trace elements. 

EFFECT OF PLANT PROTEINS ON BIOCHEMICAL COMPOSITIONS IN FISH 

According to Zhou and Yue (2010), the biochemical composition of aquatic animals varies based on their diet 

and nutritional content. The biochemical composition of fish was found to be affected by plant protein 

consumption in previous studies. Ammonium-nitrogen excretion was increased in trout fed an overabundance 

of plant protein in their diet, indicating an imbalance in the amino acid composition of plant proteins. [11] The 

liver size, plasma triacylglycerol concentration (TAG), and lipid productive value (LPV) of Atlantic cod were 

all reduced when the fish's diet included too much plant protein (Espe et al., 2010; Hansen et al., 2011) [158, 
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10]. When fed diets high in plant components, Atlantic salmon expanded in size, according to Tocher and 

colleagues (2003) [159].It is possible to find some documents on this topic online. 

Hansen et al. (2011) [10] Atlantic cod fat buildup is reduced by lysine supplementation from plant sources, 

according to the research. Rainbow trout's intraperitoneal fat content decreased when methionine was added to 

their diet, as discovered by Gaylord et al. (2007) [167]. Diets strong in plant components with processed 

chicken or pork waste exhibited reduced liver triacylglycerol levels in Atlantic salmon, according to Liland et 

al. (2015) [168]. (TAG). In animal development, metabolism, and health, docosahexaenoic acid (DHA) is an 

important fatty acid. [169] The composition of DHA in sea cucumbers altered when fish meal was replaced 

with plant proteins, as demonstrated by Yu et al. (2015) [42]. Shrimp need cholesterol in their diet. 

EFFECT OF PLANT PROTEINS ON FLESH QUALITY IN FISH 

Only a few studies have looked at fish's organoleptic qualities in relation to plant proteins as potential feed 

components in a range of fish diets. The quality of fish meat has been reported to be reduced by the inclusion 

of plant proteins in the diet (Alami-Durante et al., 2010; Valente et al., 2016). It was discovered by De 

Francesco et al. (2004) [6] that long-term feeding of rainbow trout with plant proteins alters the fillets and 

certain organoleptic properties of the flesh. Fish flesh quality has been shown to be negatively affected by 

plant proteins in certain studies, although others have found no evidence to support this. 

EFFECT OF PLANT PROTEINS ON IMMUNE AND STRESS PARAMETERS IN 

FISH 

The organoleptic properties of fish in relation to plant proteins as possible feed components in various fish diets 

have only been examined in a few studies. Adding plant protein to the diet has been linked to a decrease in fish 

flesh quality (Alami-Durante et al., 2010; Valente et al., 2016). Researchers found that long-term feeding of 

rainbow trout with plant proteins had an effect on the fillets and some organoleptic qualities of the meat. Plant 

proteins have been demonstrated to have a detrimental impact on the quality of fish flesh in certain investigations, 

however this has not been shown in others. To increase immune responses and disease resistance in Pacific white 

shrimp, nucleotides added to diets with less fish meal were tested using pathogenic bacteria (Vibrio 

parahaemolyticus). Haematological indicators can be used to diagnose fish illness. Hematological parameters 

were unaffected by feeding pacu corn gluten meal, according to Hisano et al. (2016) [178]. Fishery products such 

faba beans and fish meal exhibited no negative effect on belugas' survival, haematological, or serum biochemical 

indicators when replaced with fish meal at 10%. Haemato-immunological indicators were unaffected by 

supplementing fish diet with plant proteins, according to Kpundeh et al. (2015) [17]. Poly unsaturated fatty acids 

(PUFAs) are abundant in microalgae. 

RECOMMENDATIONS FOR FURTHER STUDIES 

In the future, fish diets are likely to include more plant proteins, either as a supplement or as the only source of 

protein. This calls for more research in the relevant fields in the future: ANFs must be removed from diets 

containing considerable quantities of plant components using specialised processing methods. Many processing 

methods claim to get rid of the ANFs in plant feedstuffs, however results vary by component. As a result, all plant 

materials should be processed in the same way. Concerns about fish's greater consumption of plant proteins 

should also be examined in future studies, and appropriate solutions should be created to offset these effects. Fish 

consumption may raise fish, if that's what you believe. 
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CONCLUSION 

Fish's dietary plant-based components have been thoroughly examined in this review, using data from the 

scientific community. Fish meal should be replaced with plant-based protein components in the diets of 

commercially cultivated aquatic animals, according to a number of researchers in the area of fish feed. We may 

expect fish meal to be taken out of fish diets in the future, taking this into consideration. While increasing plant 

components is a major challenge, several authors suggest that fish may be given an excess of plant protein 

without incurring any adverse effects by utilising appropriate dietary techniques. Some vegetables might also be 

added to a fish dinner to make it more filling. 
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