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ABSTRACT 
 
This experiment was based on observations of 72 juveniles of Nile tilapia (Oreochromis niloticus), sexually reverted 
with an initial mean weight of 37.27 ± 4.92g, distributed in 12 cages of 100 l to evaluate the effects of the yeast 
inclusion as proteins source in the diet. The fishes were distributed in a completely randomized design with four 
treatments (0; 20; 40; and 60%) of yeast protein in substitution to the protein of traditional sources with three 
repetitions. Effects of the treatments were not observed (p > 0.05) on the survival and to food conversion. It was 
observed a quadratic effect on weight gain (Y = 73.39 + 0.173X – 0.0034X2; R2 = 0.9986). It was concluded the 
best level of yeast inclusion as source proteins in the diet for reversed Nile tilapia juvenile was 25.44%. 
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INTRODUCTION 
 
Among the species of fish used for aquiculture, the 
tilapias, over all of the class Oreochromis are 
some of the most promising in the countries of 
tropical or subtropical climate (Campos-Ramos et 
al., 2003; Desprez et al., 2003). With the exception 
of the carp, the tilapias are the fishes more 
cultivated in the world (Lovshin, 1997; Alceste 
and Jorry, 1998) including Brazil (Lovshin and 
Cyrino, 1998; Bombardelli and Hayashi, 2005). 
The prominence of the species is comes to its 
qualities, such as rusticity (Wu et al., 1995; 
Hayashi, 1995), capacity to survive for the adverse 
ambient conditions as low level of oxigen and high 
ammonia levels dissolved in the water, fast 
growth, good conversion alimentary and 
consumption of artificial ration since the larval 

phase (Alceste and Jorry, 1998). It is emphasized 
also for adjusting industry of filleting, due to lack 
of thorns muscle in "Y" (Furuya, 2004); to have 
great acceptance in the consumer market, for the 
organoleptics characteristics of its fillet, and show 
up well appreciated in fish-pay. 
The protein foods are responsible for the largest 
fraction of the cost of the ration in the intensive 
and half-intensive pisciculture (Boscolo et al., 
2001; Furuya, 2001), because, besides composing 
great amount in the formulations (Kikuchi, 1999), 
show greater cost that food energy. The increase in 
the productivity requires the use of complete 
rations, therefore the natural food not capable to 
take care of the requirements of the fish, mainly 
when created in tank-net and “raceways”, where 
the raised biomass for area and the deficiencies or 
not balanced of nutrients can cause losses of 
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productivity and, consequently, minor economic 
return (Furuya, 2001). 
Alternative protein foods, such as the fish flour has 
been studied with the objective to reduce the cost 
of the rations (Oliveira et al., 1997; Refstie et al., 
1999; Booth et al., 2001; Siddhuraju and Becker, 
2001, Meurer et al., 2003). However, one of the 
problems found for the use of this material is the 
lack of information of the values of digestibility of 
its nutrients (Mukhopadhyay and Ray, 1997). 
The protein sources of vegetable are cheaper than 
those of animal origin, but have to amino acid 
balance inappropriate for the application of fish 
(El-Dahhar and El-Shazly, 1993), besides the 
presence of non-starch polysaccharides that can 
influence in a negative way in the performance of 
the same (Meurer and Hayashi, 2003). However, 
the Nile tilapia may, from the stage of fingerling, 
to use of vegetable protein sources, as the single 
source of protein, without problems related to 
performance (Boscolo et al., 2001; Meurer, 2002). 
The dried yeast spray (LS) a material produced for 
the sugar alcohol, composed of cells of yeast 
(Saccharomyces sp.) Obtained from the 
fermentation broth of sugar cane in the production 
of alcohol (Scapinello, et al., 1996; Furuya, et al., 
2000), for the process of drying spray-dryer. It has 
its chemical composition highly variable 
depending on the method of production, washing 
and drying (Scapinello et al., 1997; Furuya, et al., 
2000). However, about 20 to 30% of total nitrogen 
can come from non-protein nitrogen, such as 
nucleic acids (Butolo, 1997), can be a source of 
super-estimate of the protein (Meurer et al., 2000). 
The dried yeast (Saccharomyces cerevisiae), in 
addition to a high protein level, has a high quality 
protein for your balance in amino acids (Ghiraldini 
and Rossell, 1997) even though levels of vitamins 
A and C are reduced, they are rich in the B 
complex vitamins (Butolo, 1997), stands out the 
levels of thiamine, reboflavine, niacin and acid 
pantotenic. 
Some authors found that the ingredients of the diet 
could determine its ingestion or rejection, or even 
the quality to be consumed. Pereira da Silva and 
Pezzato (2000) studied the behavior response of 
Nile tilapia with respect to different ingredients 
commonly used in diet formulations, showing that 
sugar-cane yeast presented medium attract-
palatability. 
It is necessary to make effort to convince the 
industrial doesn’t the quality of a sugarcane 

subproduct, such as the yeast from the 
fermentation process. Yeast could be a value 
product, but its importance has been not 
recognized in the market, here the industries are 
not stimulated to produce it. 
The aim of this work was to evaluate the effect of 
yeast on the growth of Nile tilapia fed with 0% 
(control), 20, 40 and 60% (tests) of distillery yeast 
protein substituting the traditional source of 
protein. 
 
 
MATERIALS AND METHODS 
 
The experiment was conducted in the Station of 
Pisciculture of the State University of Londrina, 
Paraná, during the period of 112 days (17/05 a 
06/09/02).  The experiment was based on 
observations of 72 juveniles of Nile tilapia 
(Oreochromis niloticus), with an initial mean 
weight of 37.27 ± 4.92g. The fishes were reversed 
by the supply of rations with 60mg/Kg of diet of 
the male hormone 17α –metiltestosterone, during 
a period of 30 days, obtained by the Fish Breeding 
Station of the Animal and Vegetal Department of 
Biology Science Center of the State University of 
Londrina. 
Four rations with 0% (control=Pirá tropical), 20%, 
40% and 60% (test) of yeast distillery protein in 
substitution of traditional source of protein. (Table 
1). The control ration was the commercial ration 
usually used by the fishery station to feed the 
fishes. Each of the rations treatment named (T) 
was given to three groups of fishes (triplicate).  
The juveniles were randomly distributed in 12 
groups of 6 individuals; each group was placed in 
cages with capacity for 100 liters, with continuos 
aeration and water exchange.  
The cages were siphoned weekly to remove the 
residues and algae deposited on the bottom and on 
the walls. The fishes were daily observed in case 
of any uncommon behavior, morphological 
variation and death. Each ration was provided in 
pelleted form to three groups of fish (triplicate). 
The juveniles were fed twice a day, at 8:00 and 
17:00 in the proportion of 4% on the biomass of 
each cage, provided a feeding trough type, and the 
treatment held in the form guide. At the end of 
each biometrics fish was weighed (g) and 
measured (cm) individually. 
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Table 1 - Composition centesimal bromatologic of the experimental rations for the Nile tilapia (dry matter). 
Ingredients (%) Standar Test Test  Test 

Yeast 0.00 20.00 40.00 60.00 
Fish meal 10.00 10.00 10.00 5.00 
Wheat flour 5.00 5.00 5.00 5.00 
Corne meal  44.35 35.36 25.14 11.76 
Soybean flour  38.65 26.64 14.86 10.00 
Phosphate Bicalcic  0.00 0.00 0.00 1.24 
Vegetable oil 0.00 1.00 3.00 5.00 
Mineral supplement1 1.00 1.00 1.00 1.00 
Vitamine supplement1 1.00 1.00 1.00 1.00 
Total 100.00 100.00 100.00 100.00 

Calculated Composition 
Dry matter (%) 88.54 89.07 89.72 90.37 
ED (kcal/kg) 3136 3094 3112 3065 
Fat (%) 2.81 3.38 4.91 6.07 
Crude fibre (%) 3.96 3.01 2.04 1.45 
Mineral matter (%) 5.44 6.40 7.35 8.86 
Total phosphorus (%) 0.67 0.60 0.52 0.54 
Crude protein (%) 28.00 28.00 28.00 28.00 
Calcium (%) 0.77 0.74 0.71 0.70 

1 Levels of guarantee for kg tropical Pira: Vit. A, 12000 UI; Vit. D3, 2000 UI; Vit. E, 15 UI; Vit. K, 2.00 mg; Vit. B12, 0.15 mg; 
Acid Pantotenic, 11.00 mg; Thymine, 1.50 mg; Vit. C; Niacine, 35 mg; Pirodoxine, 2.50 mg, Riboflavine, 600 mg; Folic Acid, 
0.60 mg; Zinc, 60 mg; Biotina, 100 mg; Manganese, 70 mg; Copper, 8.00 mg; Iron, 30 mg; Iodine, 1.00 mg; Cobalt, 0.10 mg; 
Selenium, 0.20 mg; Antirust substance, 125 mg.. 
 
 
The water temperature was determined by a 
thermistor coupled to an oxygenmeter. Dissolved 
oxygen was measured by an oxygenmeter model 
Y55, pH by a electronic pHmeter model FI002. 
Conductivity was determined by an electronic 
conductmeter. Total alkalinity was measured by 
titration with sulphuric acid (Carmouse, 1994; 
Paranhos, 1996), ammonia by photometry by 
indophenol method as described by Paranhos 
(1996). Nitrite was determined using the classical 
spectrophometric method based on the Griess 
reaction (Carmouse, 1994). Orthophosphate 
determination was based on the reaction between 
this and molibdic acid, giving phosphomolibdic 
acid. After ascorbic acid reduction, he resulting 
blue compound was quantified by 
spectrophotometry. 
The experimental method was entirely randomized 
with four treatments and three repetitions. The 
data were submitted to analysis variance and 
polynomial regression, using software statistcs. 
The development of the tilapias related to the 
different treatments was analyzed through the 
quantitative analysis of total weight/total length 
(Santos, 1978), feed conversion, efficiency index 
and survival (Ivlev, 1966), graphical expression of 

growth in total length, curves of biomass and 
production, (Weatherley and Gill, 1987; Medri et 
al., 2000). 
 
 
RESULTS AND DISCUSSION 
 
The average values of temperature 
(22.21oC± 1.030C), pH (8.09± 0.68), conductivity 
(18.46± 3.02 S/cm), dissolved oxygen of the water 
(4.57± 0.45 mg/L), alkalinity (290.42± 55.36 
mgCaCO3/L), ammonia (0.04± 0.01 mg/L) and 
nitrite (0.18± 0.02 mg/L), obtained during the trial 
period, has remained within the range 
recommended by Sipauba-Tavares (1995), not 
influencing the performance of fish. 
In Table 2, are the results for the average weight of 
tilapia in function of the inclusion increasing 
levels of proteins from yeast, distillery in the diet. 
Effect of the treatments (p > 0.05) on the survival 
and alimentary conversion. The result found in the 
present study agrees to the values found by Furuya 
(2000), and Ribeiro et al. (1996) stating that there 
was no effect of the treatments on the survival and 
alimentary conversion of the tilapias of the Nile. 
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Table 2 - Average weight gain of fishes in function of inclusion distillery proteins yeast. 
Weight (g)* 

Days 0% 20% 40% 60% 
0 37.26± 4.82 37.65± 5.07 37.28± 5.56 36.90± 5.78 
28 46.34± 5.72 46.90± 6.73 47.40± 6.12 43.91± 6.59 
56 71.90± 6.34 73.56± 7.02 74.50± 7.67 67.90± 7.65 
84 95.70± 7.89 98.43± 8.67 96.80± 8.70 93.68± 8.42 
112 115.89± 8.93 120.52± 9.51 118.69± 10.45 114.97± 9.48 

Data of consumption 
Food conversion 4.76 3.31 4.34 5.50 
Survival (%) 72.22 77.78 77.78 72.22 

* A quadratic effect over weight gain (Y = 73.39 + 0.173X – 0.0034X2; R2 = 0.9986).  
 
 
With the increase in the levels of protein inclusion 
of distillery leavening, there was quadratic effect 
(Y= 73.39 + 0.173X - 0.0034X2; R2 = 0.9986) on 
weight gain of the tilapias of the Nile (Fig. 1), 
concluding that the best level of inclusion of yeast 
as a protein source in the diet for juvenile reversed 
from the Nile tilapia is 25.44%. Furuya (2000), 

working with increasing levels of inclusion of 
dried yeast in treatments (0.00, 7.80, 15.60, 23.40 
and 31.20%) in the diet, observed quadratic effect 
on the weight gain (Y = 1.7133 - 0.0477X - 
0.0017X2, R2 = 0.78), having as optimum level of 
inclusion of dry leavening in the diet for reverted 
fingerling of tilapias of the Nile of 14%. 

 

Performance of the tilapias

Y = 73.39 + 0.173X - 0.0034X2

R2 = 0.9986
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Figure 1 - Reverted weight of juveniles of the Nile tilapia in function of the inclusion of levels of 
the protein of leavening. 

 
 

Works involving food tests for the tilapia of the 
Nile are sufficiently common for animals from the 
phase of fingerling (Boscolo et al., 2001; Meurer 
et al., 2005), demonstrating the possibility of 
proteinic food use of vegetable origin since the 
essential amino acid requirements are taken care 
of. However, for the phase sexual reversal they 
become sufficiently scarce. 
Pezzato (1982), cited by Castagnolli (1992), 
substituted gradually meat flour by dry yeast at 
levels of A=0%, B=33.3%, C=66.6% and D=100% 
and concluded that the treatments that received 
yeast were superior to the testimony and that the 
substitution of 33.3% of yeast was statistically the 
one that propitiated the best result. 

Ribeiro et al. (1996), who worked with Nile tilapia 
to analyze the availability of the inclusion of 
increasing levels of sugarcane yeast, (18, 36, 54, 
72, 90%) included in the ratons in a period of 45 
days, did not observe any statistically (P > 0.05) 
significant difference. 
Meurer et al. (2000). Evaluated the performance 
and consumption of ration for fingerlings of tilapia 
of the Nile reverted sexually, fed with rations I 
containing 0.00; 1.50; 3.00; 4.50 and 6.00% of 
yeast of distillery, the dry method for of spray-dry. 
It noticed a linear increase (P < 0.05) for the 
performance parameters and a linear reduction in 
alimentary conversion. The level of 6.00% of yeast 
in the ration provided the best performance. 
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Alves et al. (1988) reported that the optimum level 
of substitution of soybean flour by yeast 
(Saccharomyces cerevisiae) for an increase of 
weight in Nile tilapias were 36.97%. The results 
obtained were according to Cowey (1974), when 
compared the nutritional value of the yeast, and 
with Matty et al. (1978) who attributed the yeast 
digestibility of protein fraction similar to that of 
soybean meal and that rates above 40% of 
replacement imply a lesser development for trout. 
Medri et al. (2005), working with increasing levels 
of inclusion of protein from yeast, distillery (0, 20, 
40 and 60%) in floating net cages, observed 
quadratic effect (Y = 183.58 + 0971X - 0.0172 X2; 
R2 = 92.54%) on the gain of weight of the Nile 
tilapia, concluding that the best level of inclusion 
of yeast as a protein source in the diet for juvenile 
reversed from the Nile tilapia is 28.23%. Not 
observed effects of the treatments (p> 0.05) on the 
length and feed. With respect to survival noted that 
the treatments (20, 40 and 60%) were significantly 
higher (p <0.01) treatment 0%.  
Padua (1996) tested five levels (0, 25, 50, 75, and 
100%), replacement of fishmeal by dry yeast from 
distillery as a source of protein and noted that up 
to 75% of replacement showed no adverse effect 
in productive performance and metabolism of 
juvenile pacu. 
Davies and Wareham (1998) observed that the 
inclusion above 15% of leavening for tilapia 
(Oreochromis mossambicus) resulted in a gradual 
reduction in the value of the diet. For the Nile 
tilapia fingerlings, (Medri, et al., 2000), in 
experiment to evaluate levels of 0, 10, 20 and 30% 
of the ration by the distillery yeast 
(Saccharomyces cerevisiae) in experimental diets 
showed no detrimental effect until the maximum

level tested, 30%. 
The yeast has some factors that affect your animal 
use, as non-protein nitrogen content and the cell 
wall. These combined factors may be responsible 
for the performance of smaller fish fed large 
quantities of yeast, as observed by Furuya et al. 
(2000) and the best performance achieved with the 
addition of yeast, distillery probably occurred by 
better balancing of nutrients. 
 
Weight/length relation 
The constant value related to the growth form of 
the fish bodies (θ) was near to 3.0. According to 
Wootton (1990), the value θ = 3.0 indicated a 
isometric growth. A value higher than 3.0 meant 
that the fish became lighter on account to its 
growth in length. A value lower than 3.0 indicate 
that the fish became heavier because of the weight 
increase. Values close to these were found by 
Mainardes Pinto (1989), who worked with tilapias 
(Oreochromis. niloticus) growth. 
The condition factor (φ) often used in studies of 
fishery biology, indicating the well being degree 
of the fishes in the environment they live to verify 
if they make good use of the ration (Weatherley 
and Gill, 1987). 
The mathematical expressions of the curves of 
Weight/ Total Length, of tilapias and the linear 
transformation correspondent to the treatments 0, 
20, 40, and 60 show in Table 3. 
The estimated values of the coefficient of linear 
correlation of Pearson were positive and near to 
1(one), which indicates the high association degree 
among the variables of the logarithmic the 
adjustment expressions corroborating with the 
little dispersion observed of the empiric points to 
the theoretic curves. 

 
Table 3 - The mathematical expressions of the graphics Weight/ Total Length, of tilapias and the linear 
transformation correspondent to the treatments 0, 20, 40 and 60. 

 Weight (Wt) / Total Length (Lt) 
% Yeast Wt = φ Ltθ ln Wt = ln φ + θ lnLt rxy 
0 Wt = 0.0233Lt2.89 ln Wt = - 3.7593 + 2.89lnLt 0.9686 
20 Wt = 0.0257Lt2.86 ln Wt = - 3.6612 + 2.86lnLt 0.9740 
40 Wt = 0.0220Lt2.91 ln Wt = - 3.8167 + 2.91lnLt 0.9688 
60 Wt = 0.0242Lt2.71 ln Wt = - 3.7214 + 2.87lnLt 0.9709 

 
 

Curves of weight (Wt) and length (Lt) 
There were no possibilities to calculate the growth 
curves of length and weight of the fishes in cages 
by the expression of Von Bertalanffy (1938), 
because there were no satisfactory adjust to the 

experiments information. The experimental model 
described by Weatherley and Gill (1987); Medri et 
al. (2000). 
Curves of weight (Wt) and length (Lt) of the 
tilapias are shown in Figures 2 and 3, respectively. 
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Figure 2 - Curve of weight (g) of the tilapias adjusted for the exponential model in treatments 0, 
20, 40 and 60%. 
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Figure 3 - Curve of lenght (cm) of the tilapias adjusted for the exponential model in treatments 0, 
20, 40  and 60%. 

 
 
 
RESUMO 
 
Foram utilizados 72 juvenis de tilápia do Nilo 
(Oreochromis niloticus) sexualmente revertidos 
com peso médio inicial de 37.27 ± 4.92g. 
distribuídos em 12 gaiolas de 100L para avaliar os 
efeitos da inclusão de levedura como fonte 
protéica na dieta. Os peixes foram distribuídos em 
um delineamento inteiramente casualizados com 
quatro tratamentos (0; 20; 40; e 60%) de proteína 
de levedura em substituição à proteína de fontes 
tradicionais com três repetições. Não foram 
observados efeitos dos tratamentos (p > 0.05) 
sobre a sobrevivência e conversão alimentar. Foi 

observado efeito quadrático sobre o ganho de peso 
(Y = 73.39 + 0.173X – 0.0034X2; R2 = 0.9986). 
Concluiu-se que o melhor nível de inclusão de 
levedura como fonte protéica na dieta para juvenis 
revertidos de tilápias do Nilo é de 25.44%. 
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