
www.ijcspub.org                                        © 2022 IJCSPUB | Volume 12, Issue 1 February 2022 | ISSN: 2250-1770 

IJCSPAA20030 International Journal of Current Science (IJCSPUB) www.ijcspub.org 221 
 

ASSESSMENT OF STREAMING TIME ON 

STABILTY AND NUTRIENT LOSS IN 

FORMULATED FISH FEED 
S. Uma Rajeswari* 

*Assistant professor, PG and Research Department of Zoology, Pasumpon Muthuramalinga Thevar College, Melaneelithanallur 

– 627953, Tenkasi, .Tamil Nadu. India. 

 

Abstract: 

Worldwide strain to grow and create hydroponics is inspired basically by the requirement for expanded protein supply. 

Its enormous scope improvement relies on arrangement of sufficient monetary get back from the venture and work included and 

in this regard the development of fish offers certain benefits over that of more tamed land creatures. One of these benefits in the 

capacity of numerous types of the fish to change over arranged feeds for its Weight acquire effectively than do must earthly 

creatures. Another is that fixings in arranged fish feed is of less use for human than takes care of for earthly creatures. Survey the 

significance of the stability of the artificial feed in hydroponics practice it was proposed to attempt an examination on the effect 

of stricken in various focus on the stability of artificial shrimp feed. 
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1. INTRODUCTION 

The world hydroponics creation in 1998 was 14.5 million M.T of which 85% was delivered in Asia (Csavas, 1990). The 

yearly development pace of creature feed creation like meat, milk, eggs was 1.7%-3.3%; though, that of feed creation of cereals, 

beats, groundnut, Soya Beans showed a yearly development rate 1.7-3.3% contrasted with these qualities. There are two 

significant targets in the utilization of assembling feed,  that is to give supplements to fish development and give benefit to the 

aqua culturist. The achievement or disappointment of a fish culture project essentially relies on the healthful status of the 

creature. The steady creation of good quality feeds is reliant on feed fixings quality, feed handling innovation and wholesome 

piece which depend on detailing. The reliable creation of good quality hydroponics takes care of is a significant worry of the 

feed business. Notwithstanding, there are examples of wholesome issues when unreasonable carbs are taken care of to certain 

types of fish (Ighwela et al., 2012). 

Feed pellets, which crumble quicker offices fast filtering of supplements, particularly the micronutrients driving 

inaccessible misfortune. The water steadiness of the amphibian Feed relies fundamentally upon the gorging material utilized in 

feed definition (New, 1976; Ahmad Ali, 1988). In any case, the technique for arrangement of feed additionally contributes 

impressively to draining and strength. The readied diet ought to not exclusively be sufficient yet additionally proper for the 

utilization of fish. Healthfully adjusted and complete eating regimen advances quicker development as the species being raised. 

Various types of fishes have distinctive natural surroundings and wholesome inclination. In culture condition, the burdens of 

high stocking, toxicities and with streamlined development being the level headed, the healthfully adjusted fake feed gets 

perhaps the main factor of culture.  

 

http://www.ijcrt.org/


www.ijcspub.org                                        © 2022 IJCSPUB | Volume 12, Issue 1 February 2022 | ISSN: 2250-1770 

IJCSPAA20030 International Journal of Current Science (IJCSPUB) www.ijcspub.org 222 
 

In artificial feed, amino acids considered as fundamental for fishes are methionic, arginin, theronine, tryptophan, 

histidine, isoleucine, leucine, lysine, valine and phenylamine. TyrosineIs belived to be combined structure phenylamine (Cowey 

and Forster, 1971; Shewbart et al., 1972; Kanazawa and Teshima, 1981). Assessments are that, the feed component adds up to 

40-60% of the absolute working expenses in concentrated hydroponics endeavors. Henceforth, the detailing of the financially 

savvy end beneficial feeds for the diverse cultivable species in one of the significant difficulties in hydroponics with the 

perspective on supplanting costly feed fixings. 

 Hence it is clear that strength of the artificial feed is vital to get most extreme development just as to diminished the 

amassing of feed related strong and dissolvable will likewise meet the prerequisite identified with taking care of conduct of the 

up-and-comer species specifically sluggish feeders. 

2.MATERIALS AND METHODS 

2.1.Feed formulation and preparation. 

 To investigate the efficiency of cooking time on stability of the feed, isoprotein (36.0%) experimental diets steamed 

with varying time (5,10,15,20,25,30 and 35 minutes) were prepared. The basal feed ingredient used for the preparation for test 

diets were fish meal (47.0 g), soyabean meal (12.0 g), groundnut oil cake (15.0 g), rice bran (9.0 g) and seaweed (2.0 g). In 

addition to this vitamin and minerals (1.0 g), mixed vegetable (2.0 g) were also added (Table 1). Feeding having all the basal 

feed ingredients (g per 100g dry weight) were mixed and steamed for 5 to 35 minutes and experimental diets (E1 to E7) were 

prepared. A diet with all basal feed ingredients but without steaming was also prepared and used as the control feed (C). 

Altogether seven experimental diets were prepared. 

2.2.Fish Meal 

 Selected marine fish was collected form fish landing centre and then it was cleaned and sun dried. After further drying 

in oven, it was powerdered and sieved to the required size. The protein content of fish meal often ranged from 50-65% and for 

fish protein concentrate it was 70-80%. The protein level in fish powder ranged from 40-55%. 

2.3.Ground nut oil cake 

 In the present study, the ground nut oil cake purchased from commercial market was used after grinding and sieving to 

appropriate size. Crude protein ranged from 35-42% and it is a good source of vitamin and minerals. 

2.4. Soyabean meal 

 Soyabean meal has the best protein nutritional profile of all plant source. Soya bean meal in commercial feeds normally 

ranges form 10-25.5%. The maximum level of Soya bean in feed should not exceed 40% (Akiyama, 1988). Soya purchased from 

the commercial market was properly processed and used as an ingredient in the present study. 

2.5.Rice Bran 

 Rice bran purchased from the local market was used as an ingredient. Usually it contains 10-12% crude protein, 12-

18% crude fibre (depending on the level of husk) 7-12% total lipid and 8-12% ash. 

2.6.Lipid supplement (Mixed vegetable oil) 

 Coconut oil, gingly oil and sunflower oil purchased from commercial market were used as a lipid supplement. 

Moreover oils contain high PUFA’S (poly unsaturated Fatty acids) and are essential for the better performance of the candidate 

species. 

2.7.Wheat flour 

 Wheat flour purchased from the commercial market was used as one of the feed ingredients in the present study. Apart 

from providing protein and carbohydrate it may also acts as the binder. 

2.8.Anti-Oxidants 

 In artificial feed supplemented with fish oil commonly available antioxidants are used. In the present study BHA 

(Batylated Hydroxy Anisole) was used as an antioxidant and it was add at 0.5% level in addition to 100g total feed ingredients. 
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2.9.Seaweed 

 Seaweeds are good source of trace metals and vitamin A and used in 20-30% in diets. Sea weed collected form nearest 

coastal area was sun dried, powered and used as an ingredients in the control and experimental diets. 

2.10.Feed Formulation 

 The primary objective of feed formulation is to provide an acceptable diet that meets the nutritional requirements of 

candidate species at different stages of its life, so as to yield optimum production and minimum cost. 

 By using square method, the experimental diet having 36% protein was formulated and (Pillay T. V. R. and Kutty M. 

N. (2005) the proportion of various ingredients and different concentration of binder used are provided in Table 1.The 

ingredients were weighed and mixed according to the formulation and the diets were prepared (Micheal B New 1987). 

2.11.Basal Feed Formulation 

 Fish meal   -   47.0 g 

 Soya bean meal                -   12.0 g 

 Ground nut oil cake  -   15.0 g 

 Rice bran   -   9.0 g 

 Wheat flour   -   10.0 g 

 Sea weed   -   2.0 g 

  Certain feed ingredients are fixed at minimum level before preceding the final feed formulation. The above feed 

ingredients were weighed and added as basal feed. Then in addition to the basal feed, the additives were added in fixed 

quantities. 

2.12. Experimental Feeds 

 For the preparation of experimental diets different concentrations of feed ingredients were added. These feeds were 

steam cooked for different time intervals of 5, 10, 15, 20, 25, 30 and 35 minutes. Accordingly seven experimental diets were 

prepared (E1 to E7). The prepared dry feeds were stored in air tight containers and used for further study. Along with 

experimental diet, an uncooked diet was also prepared and used as the control diet (C). 

2.13.Feed preparations 

 The ingredients were weighed according to the formulation in separate containers for the preparation of experimental 

diets. All the ingredients were mixed thoroughly with sufficient and equal quantity of water and made into dough. Then the 

dough was cooked in the ordinary pressure cooker for the tested time limit. After cooking the douched feed were cooled in room 

temperature. After wards the addititives such as lipid source, BHA and vitamin and mineral mix were added. And once again the 

dough’s were mixed well. Then it was extruded in the form of noodles by using a noodle making machine having 3.0mm 

diameter. 

2.14.Determination of stability of Experimental feed 

 The stability of the control of experimental diets were estimated by considering percentage leaching as an index of feed 

stability by immersion method. 

2.15.Estimation of percentage leaching 

 In this method percentage leaching was measured as an index of water stability. The known amount (1.0 g) of 

experimental diets was placed in a glass bowls. The bowls were then get immersed separately in a plastic trough containing 5 lit 

of water for a period of 1,2,4,6 and 8 hours, respectively. Each lot of bowl was removed from the trough after the time internal 

without spilling the feed materials. Water from each bowl was drained carefully using No.30 blotting silk cloth and the residue 

was dried in a hot air oven at 105℃ for 30 minutes. Then the mean weight before immersion and after drying were measured 
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and used to calculate the percentage of the dry matter loss and it was is the measure of water of water stability of the 

experimental feed for the corresponding time interval. 

2.16.Biochemical Analysis 

Estimation of protein (Lowry et al., 1951) and Estimation of lipid (Folch et al., 1957). 

 2.17.Estimation of carbohydrate 

 The carbohydrate content was estimated by the Anthrone method described by Seifter et al. (1950). To an aliquot of 

feed homogenate, 4 ml of anthrone reagent (0.2% in sulphuric acid) was added and was incubated in a boiling water bath for 15 

minutes. Tubes were then cooled to room temperature at dark condition. Then the Optical Density was measured at 750 nm in a 

Spectrophotometer. Here glucose (100 mg/100 ml distilled water) was used as the standard. 

2.18. Statistical Analysis 

 The data obtained in the present work have been subjected to the statistical analysis following the procedure given in 

Zar (1974). 

3. RESULTS 

Table 1. Composition of feed ingredients (g/100 dry wt) used for the preparation test diets 

 

Ingredients Amount (g/100 dry weight) 

Fish meal 47.0 

Soya meal 12.0 

Ground nut oil cake 15.0 

Wheat flour 10.0 

Rice bran 9.0 

Seaweed 2.0 

Vitamin and Mineral mix 1.0 

Mixed vegetable oil 2.0g 

Antioxidant (BHA) 0.5g 

 

Figure 1. Composition of feed ingredients (g/100 dry wt) used for the preparation test diets  

 

Table 1 and figure 1 gives the information on arrangement of different feed fixings utilized for the planning of test 

abstains from food (Control (C) and the test counts calories (E1 to E7). The fixings utilized were 47.0 g fish feed, 12.0 g soya 

meal, 15.0 g groundnut oil cake, 10.0 g wheat flour, 9.0 g rice grain, 20.0 g kelp, 1.0 g nutrient and mineral blend and 2.0 g 

blended vegetable oil (coconut oil + gingelly oil and sunflower oil in the apportion of 1:1:1).  

Amount (g/100 dry weight)

Fish meal

Soya meal

Ground nut oil cake

Wheat flour

Rice bran

Seaweed

Vitamin and Mineral mix

Mixed vegetable oil
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Table 2. Biochemical composition (mg/100 mg dry weight) of the feed ingredients used for the preparation of test diets 

  

Ingredients 
Biochemical constituents 

Protein Carbohydrate Lipid 

Fish meal 49.80 8.70 18.70 

Soya meal 38.70 14.80 8.70 

Ground nut oil cake 37.60 12.80 16.70 

Wheat flour 22.20 18.70 1.62 

Rice Bran 3.40 8.10 0.60 

Seaweed 28.80 11.10 - 

 

Result on the biochemical sythesis (% dry weight) of the feed fixings utilized for the readiness of control and test 

consumes less calories are appeared in Table 2 . Fish feed contained 49.8% protein, 8.70% carbohydrate and 18.70% lipid. Soya 

meal contained 38.70% protein, 14.80% sugar and 8.70% lipid. Groundnut oil cake contained 37.80% protein, 12.80% sugar and 

16.70% lipid. Wheat flour contained 22.20% protein, 18.70% carbohydrate and 1.62% lipid. Rice bran showed 3.40% protein, 

8.10% starch and 0.60% lipid. Ocean growth contained 28.80% protein, 11.10% starch and undetectable measure of lipid. 

Table 3. Biochemical composition (mg/100 mg dry weight) of the control and experimental diets 

Ingredients 
Biochemical constituents 

Protein Carbohydrate Lipid 

C 36.08 11.50 12.51 

E1 35.80 11.46 12.40 

E2 35.40 11.20 12.30 

E3 35.60 10.91 12.41 

E4 34.87 11.40 12.36 

E5 35.04 11.30 12.46 

E6 34.70 11.08 12.50 

E7 34.60 11.20 12.48 

 

 Information on the biochemical piece of the control and test abstains from food are given in Table 3 . The protein, 

carbohydrate and lipid substance recorded in the control diet were 36.08%, 11.50% and 12.51% dry weight individually. In test 

eats less (E1 to E7), the protein, starch and lipid substance individually were gone from 34.60 to 35.80% dry weight, 11.20 to 

11.46% dry weight and 12.30 to 12.50% dry weights separately (Table 3).  

Table 4: Stability of the control (C) add experimental diets (E1 to E6) exposed in culture medium for a period of 2 hours 

Test Diet 

Stability 

Initial amount 

(g.dry wt) 

Final amount 

(g/dry wt) 

Leaching 

(%) 

Control Diet C 1.0 0.36 64.0 

Experimental Diets 

E1 1.0 0.42 58.0 

E2 1.0 0.45 55.0 

E3 1.0 0.62 38.0 

E4 1.0 0.80 20.0 

E5 1.0 0.84 16.0 

E6 1.0 0.88 12.0 

E7 1.0 0.95 5.0 

 

In the current investigation, the strength of control (C) and test consumes less calories (E1 to E7) was additionally 

estimated by relating starting and last weight of the feed in the wake of drenching in the water mechanism for 2 hours. 

Information on rate filtering of control (C) and test slims down (E1 to E7) are appeared in Table 4 . The dependability of the 

control diet was low and its rate draining was 64.0%. In 5 to 15 minutes cooked weight control plans (E1 to E3), the rate filtering 
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was gone from 38.0% to 58.0%. Quickly cooked eating routine, the rate draining was 20.0. In 25 and 30 minutes cooked eating 

regimens, the rate filtering recorded was 16.0 to 12.0. Shortly cooked weight control plans, the draining recorded was 5.0%.  

Table 5: Protein loss in the control and experimental diets (E1 to E7) due to leaching 

 

 

 

Ingredients 

Protein loss 

Initial value 

(mg/100 mg dry wt) 

Final value 

(mg/100 mg dry wt) 

Loss 

(%) 

C 36.08 29.55 18.10 

E1 35.80 31.25 12.70 

E2 35.40 31.58 10.80 

E3 35.60 32.37 9.10 

E4 34.87 31.94 8.40 

E5 35.04 32.17 8.18 

E6 34.70 31.89 8.10 

E7 34.60 31.86 7.92 

 

Table 5 gives the information on protein misfortune in the control(C) and exploratory eating regimens (E1 to E7) 

because of draining. In control diet (C), the rate loss of protein was 18.0. In 10 and 15 minutes cooked eating regimens, the 

protein misfortune recorded was 12.70 and 10.80%. in 15 to 35 minutes cooked weight control plans, the protein misfortune 

recorded was run somewhere in the range of 7.92% and 9.10%. 

Table 6: Carbohydrate loss in the control and experimental diets (E1 to E7) due to leaching 

 

 

Ingredients 

Protein loss 

Initial value 

(mg/100 mg dry wt) 

Final value 

(mg/100 mg dry wt) 

Loss 

(%) 

 

C 11.5 10.81 6.00 

E1 11.46 10.90 4.90 

E2 11.20 10.80 3.57 

E3 10.91 10.56 3.23 

E4 11.40 11.06 2.98 

E5 11.30 10.89 3.70 

E6 11.08 10.89 2.52 

E7 11.20 10.92 2.50 

 

The information on loss of starch in control(C) and test eats less (E1 to E7) are appeared in Table 6 . In control diet, the 

starch misfortune was high (6.0%). In exploratory weight control plans (E1 to E7), the deficiency of sugar ran between 2.50% to 

4.90% being the most extreme qualities recorded for those eating regimens cooked for more limited length .  
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Table 7: Lipid loss in the control experimental diets (E1 to E7) due to leaching 

 

Ingredients 

Protein loss 

Initial value 

(mg/100 mg dry wt) 

 

Final value 

(mg/100 mg dry wt) 
Loss (%) 

C 12.51 11.98 4.16 

E1 12.40 12.01 3.15 

E2 12.30 12.10 1.63 

E3 12.41 12.20 1.69 

E4 12.36 12.19 1.38 

E5 12.46 12.20 2.09 

E6 12.50 12.31 1.52 

E7 12.48 12.28 1.60 

 

Table 7 gives the information on loss of lipid in charge and test slims down. The higher lipid deficiency of 4.16% was 

recorded in charge diet(C). In exploratory weight control plans, the deficiency of lipid was gone from 1.38 % to 3.15 %. 

4. DISCUSSION 

The capacity of counterfeit feed to keep up its actual steadiness (surface) in water is frequently alluded to as water 

strength. The water dependability of the sea-going feeds assumes a significant part in deciding the general exhibition of the feed 

(Focken et al.,1998). Feed pellets, which break down at a quicker rate, work with fast filtering of supplements, draining to non-

accessibility to the competitor species. This additionally let to ecological contamination in the framing zones and eventually 

brought about financial misfortune. As indicated by New (1998) and Ahamed Ali (1988), the water strength of the feed 

fundamentally relies upon the nature of the limiting materials utilized in feed detailing as cover. Notwithstanding, the strategies 

for feed arrangement likewise applies its effect on the feed dependability.  

It was additionally settled that, the measures of water steadiness of the various eating regimens shifted a lot and 

identified with the taking care of conduct and absorbability capacity of the competitor species. Trout and channel feline fish are 

conveyance. The other way around, scavanger feed, requires great water solidness, since they are moderate feeders. In the 

scavenger feed, requires great water steadiness, since they are moderate feeders. In the scavenger culture framework, feed 

particles are stay in water for longer length prior to being devoured by shrimp. Subsequently, the control of feed particles by up-

and-comer species during taking care of further blocks soundness of the feed. Pellet water solidness is influenced by various 

elements which range from feed fixings, pellet size, sort of fastener utilized, starch content, pace of pummeling among others 

(Heidenreich, 2001; Onada and Ogunola, 2020). 

In the current examination, the draining was high (64.0%) in control diet. In the trial abstains from food, the rate 

draining shifted between 5.0 to 58.0 % being the higher qualities for the more limited length cooked weight control plans and 

lower esteems for the more drawn out time cooked eating regimens. To evaluate the impact of cooking time on strength of the 

test eats less carbohydrates connection coefficient study was processed. An altogether negative connection coefficient (- 0.954) 

was gotten for the connection between cooking time and rate filtering .  

The water security of amphibian feeds particularly of the prawn takes care of, has been considered (Mayers and Zein-

Eldin,1972; Goswamy and Goswamy,1979; Ahamed Ali,1988) according to various fasteners. These examinations have 

additionally brought up that, water soundness issues with pelleted shrimp feed containing undeniable degree of dissolvable 

separated soya bean meal require the utilization of bed fasteners to improve pellet security. The chief reason for taking care of 

fish is the right use of supplements and insignificant filtering of fundamental supplements to the water as feed pellets when 

exposed to water crumble (Kiki et al., 2017).  

Distributed information focus on the qualities and improvement of reasonable fasteners (Mayers et al.,1972; Mayers 

and Zein-Eldin,1972). Little is thought about the feed parts on water soundness (Hysmith et al.,1972) recommended that, water 

security and structure thickness is the main actual attributes of shrimp feed. A more conservative feed created by the steam 

pelleting measure achieves preferable shrimp development over less minimized eating regimen (Parker and Hilcomp, 1973). 

Chien (1986) suggested that water security of a dired pellet could be estimated by drenching feed pellets in water for a fixed 

timeframe. The heaviness of the leftover bit of the pellet can successfully show the water solidness of the pellets. To limit 
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deterioration and loss of supplements upon openness to water, quality water feeds ought to be exceptionally steady in water 

(Ballarin and Heler, 2010).  

The current investigation uncovered that, the steaming time didn't show any exceptional effect on the biochemical 

constituents of the test consumes less calories. However, it showed extensive impact on the measure of supplement misfortune in 

relationship with leaching. Taking everything into account, the steaming time fundamentally affected the security of the planned 

trial feed. Furthermore, the steaming time additionally modified the feed cooked for longer length. This is primarily because of 

the solidness of that eats less carbohydrates. The protein misfortune in 30 and 35 minutes cooked eating routine was 55 to 56% 

adversity when contrasted and the protein trouble in control diet. Similarly, the starch misfortune in 30 and 35 minutes steamed 

eating regimens (E6 and E7) was 58.0 to 58.3% misfortunes when contrasted and control diet. The lipid deficiency of E6 and E7 

slims down was likewise less (61.54 to 63.43%) when contrasted with control diet. 

5. CONCLUSION 

In conclusion, the steaming time significantly altered the stability and nurient loss in aquafeeds. Hence it is essential to 

adopt appropriate steaming time while preparing aquafeed. The information generated will help to guide in the manufacturing of 

aqua feeds for improved fish growth and economic returns. 
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