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Abstract. The study aimed to examine the effects of Saccharomyces cerevisiae-enriched diet on feed 
usage efficiency, growth performance and survival rate in Java barb (Barbonymus gonionotus) 
fingerlings. The Java barb fingerlings had an average weight of 2.53±0.58 g head-1. They were collected 
from Muntilan, Central Java, Indonesia. Experimental method using Completely Randomized Design 
(CRD) was implemented. The experiment had 5 (five) treatments with four repetitions in each 
treatment. Those treatments were by adding various doses of S. cerevisiae for every kilogram feed as 
follows: 0 g (treatment A), 1.5 g (treatment B), 3.0 g (treatment C), 4.5 g (treatment D) and 6.0 g 
(treatment E). The parameters studied were the efficiency of feed utilization (EFU), protein digestibility 
(ADCp), feed conversion ratio (FCR), protein efficiency (PER), relative growth rate (RGR), survival rate 
(SR), and water condition was also evaluated. The findings disclosed that S. cerevisiae supplemented 
diet has significant effect (p < 0.05) on EFU, ADCp, PER, FCR, RGR, otherwise it has insignificant effect 
(p > 0.05) on SR of Java barb fingerlings. The addition of S. cerevisiae 3 g kg-1 of feed was the best dose 
that produced EFU, ADCp, PER, FCR, RGR values of 72.09%, 75.42%, 3.89, 1.38, and 4.75% day-1 
respectively. The parameters of water quality were still in the viable condition to cultivate Java barb. 
Key Words: growth, supplementation, fingerlings, digestibility. 

 
 
Introduction. Java barb fish (Barbonymus gonionotus) is an Indonesian native fish, 
which is highly preffered in Indonesian cuisines. They are easily cultivated and have high 
economic value (Budiharjo 2001). Java barb aquaculture depends on the availability of 
high quality diet. According to Tawwab et al (2010), high quality diet is an essential 
factor in intensive fish cultivation system and accounts for the most part of the total 
production cost. 

One way to improve the quality of the fish feed is by incorporating Saccharomyces 
cerevisiae into feed. Tewary & Patra (2011) have described that the incorporating S. 
cerevisiae into feed has many benefits, such as 1). quickly, easily and cheaply produced, 
2). very stable and recyclable from other industries; 3). a natural substance so that there 
are no adverse effects in fish and the environment. 

Moreover, Rawung & Hengky (2014) disclosed that the S. cerevisiae addition into 
the feed could boost growth rate. Additionally, Tewary & Patra (2011) stated that the 
feed containing S. cerevisiae could increase enzyme activities in the digestive system of 
the fish. S. cerevisiae in the feed can also increase feed and protein digestibility, 
therefore it improved feed efficiency and growth (Manoppo & Kolopita 2015). 

Several studies on the addition of S. cerevisiae into the feed showed that it can 
increase growth, feed conversion ratio, feed usage efficiency as reported by Tewary & 
Patra (2011) on Labeo rohita, Tawwab et al (2010) on Sarotherodon galilaeus, Manoppo 
& Kolopita (2016) and Razak et al (2017) on Cyprinus carpio, Manoppo & Kolopita (2015) 
on Oreochromis niloticus. However, there is still a lack of information about the 
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effectiveness of S. cerevisiae supplementation in the feed for Java barb, so the study on 
effects of S. cerevisiae-enriched diet on feed usage efficiency, growth performance and 
survival rate in Java barb is needed to be conducted. The objectives of the study were to 
examine the effects of S. cerevisiae-enriched diet on the feed usage efficiency, growth 
performance, and survival rate of Java barb. 

 
Material and Method  
 
Time and place of study. The study was conducted from April to May 2019 in the 
Laboratory for Fish Health and Environment Assessment, Muntilan, Jawa Tengah, 
Indonesia.   
 
Preparation of test fish. The one hundred and eighty fingerlings of Java barb fish with 
the weight ranged from 1.95 to 3.11 g fingerling-1 were randomly assigned to four dietary 
treatments. The figerlings were procured from Muntilan, Central Java, Indonesia. Java 
barb fish were chosen based on healthiness, size uniformity, body organ completeness, 
activeness and disease free (Rachmawati et al 2017). Furthermore, the test fish was 
placed for one week to adjust to the new feed and the environment. Then the test fish 
fasted for one day before the study was conducted so that the previous feed metabolism 
did not affect the initial weight of the Java barb fingerling. 
 
Feed preparation. The study used manufactured feed that had a 30% protein content. 
The treatments in the study were S. cerevisiae supplementation in feed. Those 
treatments were by adding various doses of S. cerevisiae for every kilogram feed, as 
follows: 0 g (treatment A), 1.5 g (treatment B), 3.0 g (treatment C), 4.5 g (treatment D) 
and 6.0 g (treatment E) (Tacon et al 2002). To examine protein digestibility, the 0.5% 
Cr2O3 was added into the diet (NRC 1993). Application of S. cerevisiae into the feed was 
by spraying as done by Vendrell et al (2008). 
 
Cultivation preparation. The happas which were made from black net were utilized as 
tank experiment. Twenty happas with the size of 1x1x1 m3 were placed randomly on the 
pond. Water used for Java barb cultivation came from spring water. The water was stored 
in the reservoir pond and deposited several days before it was used. 
 
Implementation of research. This study was carried out at the Center for Fresh Water 
Hacthery in Muntilan, Central Java, Indonesia. The study was started by weighing the 
Java barb to measure the initial weight; then the Java barb fingerlings were stocked into 
happa with a density of 25 fish m-3. The feed as much as 5% biomass weight day-1 was 
given using the fixed feeding rate method. The feeding frequency was three times a day, 
at 08.00; 14.00 and 18.00 Western Indonesian Time. The study had lasted for 60 days 
from April to May 2019 with the implementation of ten-day sampling to observe the 
weight gain of Java barb. 
 
Parameters observed. The parameters observed in this study were the feed usage 
efficiency (EFU), feed conversion ratio (FCR) and protein efficiency ratio (PER), relative 
growth rate (RGR) and survival rate (SR), protein digestibility (ADCp) and water 
condition. The measurement of EFU, FCR, PER, RGR, and SR were based on the Tacon et 
al method (2002), while the measurement of ADCp was based on the Fenucci method 
(1981). The water parameters consisted of temperature, pH, dissolved oxygen and 
ammonia. The measurements of water condition were based on the APHA (1992) 
method. The parameter measurements followed the following formulas: 

Feed usage efficiency (EFU) = 100 (end weight-beginning weight / diet weight 
consumed); 

ADCp = 100 (% Cr2O3 in the feed / % Cr2O3 in the stool) x (% protein in the stool /% 
protein in the feed); 

Specific growth rate (SGR) = 100 (ln W2 − ln W1) / T; where W1= beginning weight, and 
W2 = end weight, and T = the days in experiment; 

Feed conversion ratio (FCR) = 100 (diet consumed (g) / weight increase (g)); 
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Protein efficiency ratio (PER) = 100 (weight gain (g) / protein consumed (g)); 
Survival rate (SR) = 100 (beginning amount / end count) 

 
Statistical analysis. The evaluation of the data used analysis of variance. If the results 
had a very significant effect (p < 0.01) or had a significant effect (p < 0.05), then the 
Duncan Multiple Area Test was conducted (Steel et al 1996). Descriptive analyses were 
used to compare the results of measurements of water condition on the study to requierd 
condition according to the literature. 
  
Results. The results of observing parameters were presented in Table 1. Based on the 
table, it showed that S. cerevisiae supplementation in feed significantly affected EFU, 
ADCp, FCR, PER, RGR and did not considerably affect the SR. 
  

Table 1 
Data on parameter observations during the study 

 
Treatments Experiment 

data A B C D E 
EFU (%) 50.32±0.15d 58.25±0.17c 72.09±0.15a 65.15±0.16b

 55.26±0.17c 

ADCp (%) 52.31±0.23d 60.18±0.29c 75.42±0.26a 68.36±0.28b
 58.36±0.27c 

FCR 2.52±0.26d 2.20±0.21c 1.38±0.23a 1.98±0.22b 2.26±0.24c 
PER 1.17±0.25d 2.60±0.13b 3.89±0.26a 2.84±0.27b 2.05±0.26c 

RGR (% day-1) 2.08±0.27d 3.12±0.14c 4.75±0.17a 3.69±0.26b 2.54±0.16d 

SR (%) 92.33±1.77a 90.33±1.78a 92.33±1.27a 88.33±1.77a 88.33±1.26a 
Note: Mean values with different alphabets indicate a significant effect (p < 0.05). 
  
Proxymate analysis in the Table 2 depicted the highest protein content that was found in 
the treatment C (3.0 g kg-1 diet); therefore, S. cerevisiae-enriched diet can support the 
fish growth.  
 

Table 2 
Proximate analysis of feeds 

 
Parameters A B C D E 
Protein (%) 30.44 30.97 33.54 32.19 32.10 
Lipid (%) 8.94 8.73 8.65 8.43 8.43 

Energy (kcal)* 262.23 255.75 251.98 259.38 259.38 
Ratio of E/P** 8.74 8.52 8.40 8.65 8.65 

Sources: Laboratory of Feed and Nutrition, Faculty of Animal and Agriculture Diponegoro University (2019). 
Note: *Based on Bomb Calorimetry (Tacon et al 2002); **E/P for optimal growth of fish range between 8-12 
kcal g-1 (NRC 1993). 

 
The results of polynomial orthogonal test and the regression of S. cerevisiae-enriched 
diet on EFU, ADCp, PER, and RGR were presented in Figures 1-5. The Figures 1-5 
displayed that the relation between various doses of the  S. cerevisiae-enriched diet and  
EFU, ADCp, FCR, PER, and RGR has quadratic relationship with the determination 
coefficients ranged from 73 to 91%. 
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Figure 1. The relationship between the S. cerevisiae-enriched diet and EFU in Java barb. 

 

 
Figure 2. The relationship between the S. cerevisiae-enriched diet and ADCp in Java barb. 

 

 
Figure 3. The relationship between the S. cerevisiae-enriched diet and FCR in Java barb. 
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Figure 4. The relationship between the S. cerevisiae-enriched diet and PER in Java barb. 

 

 
Figure 5. The relationship between the S. cerevisiae-enriched diet and RGR in Java barb. 

 
The water condition during the study (Table 3) was in good condition according to the 
literature criteria; it indicated that water quality parameters were assumed feasible for 
Java barb fingerlings cultivation activities. 

 

Table 3 
Water condition parameters 

 
Water condition Treatment 

Temperature (oC) pH DO (mg L-1) NH3 (%) 
A 26-31 7.48-7.52 4.12-4.89 0.001-0.001 
B 26-31 7.17-7.48 3.98-4.87 0.001-0.001 
C 27-31 7.26-7.51 4.03-4.96 0.001-0.001 
D 26-31 7.32-7.49 3.99-4.86 0.001-0.001 

Feasibility 14-38* 6.50-8.5* > 2* < 0.1* 
Note: *Boyd (2003). 

 
Discussion. The Java barb fed with the S. cerevisiae-enriched diet (1.5-6 g kg-1 feed), 
i.e., B, C, D, and E treatments, had higher EFU values (58.25-72.09%) compared to the 
treatment without supplementation (0 g kg-1 feed), as in the treatment A (50.32%). The 
highest EFU value (72.09%) was obtained in Java barb fed with the dietary 
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supplementation of S. cerevisiae of 3.0 g kg-1 feed (treatment C) and followed by 
treatment D (65.15%), B (58.25%), E (55.26%) and A (50.32%). The high EFU value of 
Java barb fed the S. cerevisiae-enriched diet of 3 g kg-1 feed was thought to be an 
effective dose in increasing enzyme activities in the digestive system of fish so that 
protein digestibility increased and the feed usage efficiency maximized. The results 
indicated that treatment C brought about the highest ADCp value if it was compared to 
the other treatments (D, B, E, and A). This finding was supported by Razak et al (2017) 
who suggested that S. cerevisiae could increase enzyme activities in the digestive 
system, so that it increased the breakdown of nutrients into simpler form. The simpler 
nutrient form was easier to digest, in turn in increased the feed usage efficiency. 
Furthermore, Tewary & Patra (2011) also described that S. cerevisiae could stimulate 
digestion through increased digestive enzymes. Moreover, Razak et al (2017) and 
Manopo & Kolopita (2015) suggested that the addition of S. cerevisiae in the feed can 
improve the feed usage efficiency. The results of similar studies were reported by Tewary 
& Patra (2011) in L. rohita and Tawwab et al (2010) in S. galilaeus. The optimal dose of 
S. cerevisiae supplementation into the diet to obtain the highest value of EFU (68.42%) 
was 3.31 g kg-1 feed. The value of  R² in the Figure 1A means that as much as 87.60% of 
EFU was influenced by the dietary supplementation of S. cerevisiae, while as much as  
12.49% of EFU was influenced by other factors.   

The S. cerevisiae-enriched diet had a significant effect (p < 0.01) on ADCp in Java 
barb fingerlings. Java barb fed with the S. cerevisiae-enriched diet with the doses of 1.5-
6 g / kg feed, i.e., treatments B, C, D, and E, had higher ADCp values (58.36-75.42%) 
compared to without supplementation (0 g kg-1 feed), as in the treatment A (52.31%). 
The highest ADCp value (75.42%) was attained in Java barb in the treatment C (3.0 g 
kg-1 feed) and followed by treatment D (68.36%), B (60.18%), E (58.36%) and A 
(52.31%). The high ADCp value of Java barb as in the treatment C (3 g kg-1 feed) was 
expected to be an effective dose in increasing digestive enzyme activities, so that the 
ADCp process run optimally. Razak et al (2017) suggested that S. cerevisiae in the feed 
can increase the digestibility of feed and protein; therefore, it supports fish growth. The 
results of similar studies were reported by Manopo & Kolopita (2016), Azevedo et al 
(2016), Goda et al (2012), Razak et al (2017). The optimal dose of the S. cerevisiae-
enriched diet can be found from Figure 2. The dose is 3.37 g kg-1 feed with the ADCp 
value of 71.44%. The value of R² in the Figure 2 was 86.20%. It means that as much as 
86.20% of ADCp was influenced by the dietary supplementation of S. cerevisiae, while as 
much as 13.80% of EFU was influenced by other factors.  

The S. cerevisiae-enriched diet caused a decrease in FCR value in Java barb fish 
fingerlings. The results of this study indicated that Java barb fed with S. cerevisiae 
supplementation (1.5-6 g kg-1 diet) had lower FCR values (1.38-2.26) compared to those 
without supplementation (0 g kg-1 diet) that has the FCR of 2.52. Java barb fed with S. 
cerevisiae supplementation of 3 g kg-1 diet had the lowest FCR value. It means that the 
feed usage efficiency was maximized; therefore, FCR decreased. Razak et al (2017) 
reported the addition of S. cerevisiae in the feed could increase protein digestibility, 
increase feed efficiency, increase growth and reduce FCR. S. cerevisiae supplementation 
in causing FCR decreased due to increased protein digestibility (Tovar et al 2002; Wache 
et al 2006). Furthermore, Abdel-Tawwab et al (2008) reported that S. cerevisiae 
supplementation in feed could reduce FCRs and improve the diet usage efficiency. The 
results of a similar study were reported by Manopo & Kolopita (2016) in C. carpio, 
Azevedo et al (2016); Goda et al (2012) in O. niloticus. The optimal dose of the S. 
cerevisiae-enriched diet can be found from Figure 3. The dose is 3.30 g kg-1 feed with the 
FCR value of 1.69. The value of R² in the Figure 3 was 73.60%. It means that as much 
as 73.60% of FCR was influenced by the dietary supplementation of S. cerevisiae, while 
as much as 26.40% of FCR was influenced by other factors.  

The results of the variance analysis presented that the dietary supplementation of 
S. cerevisiae had a significant effect (p < 0.05) on PER in Java barb fingerlings. Java barb 
fed with S. cerevisiae supplementation (1.5-6 g kg-1 feed) had higher PER values (2.05-
3.89) than those without supplementation (0 g kg-1 feed) of 1.17. Java barb fed with S. 
cerevisiae supplementation of 3 g kg-1 feed (treatment C) had the highest PER value 
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(3.75), otherwise the lowest PER value (1.17) was found in the treatment A (0 g kg-1 
feed). The highest PER value in the treatment C (3 g kg-1 of feed) was thought to be 
effective in increasing digestibility and maximizing the feed usage efficiency so that the 
protein efficiency ratio increased. Tovar et al (2002) reported the addition of S. cerevisiae 
in feed could increase protein digestibility so that maximum feed usage efficiency 
increases protein efficiency ratio. Furthermore, Abdel-Tawwab et al (2008) expressed 
that supplementation of S. cerevisiae into feed could improve the feed usage efficiency 
and protein efficiency ratio. The results of a similar study were reported by Tovar et al 
(2002), Wache et al (2006) and Abdel-Tawwab et al (2008). The optimal dose of the S. 
cerevisiae-enriched diet can be found from Figure 1D. The dose is 3.31 g kg-1 feed with 
the PER value of 3.50. The value of R² in the Figure 4 was 91.40% It means that as 
much as 91.40% of PER was influenced by the dietary supplementation of S. cerevisiae, 
while as much as  8.60% of PER was influenced by other factors.  

The results of the study (Table 1) showed that Java barb fed with S. cerevisiae 
supplementation (1.5-6 g kg-1 feed) had higher RGR values (2.54-4.75% day-1) 
compared to those without supplementation (0 g kg-1 feed) amounting to 2.08% day-1. 
Java barb fed with C (3 g kg-1 feed) had the highest RGR value which was thought to be 
effective at increasing the protein digestibility due to increased enzyme activity in the 
digestive tract so that the maximum feed usage efficiency supports increased fish 
growth. This opinion was supported by the results of this study which showed that Java 
barb fish fed C (3 g kg-1 feed) had the highest ADCp and EFU values, respectively
(75.42%; 72.09%) when compared with other treatments D (68.36%; 65.15%), B 
(60.18%; 58.25%), E (58.36%; 55.26%), and A (52.31%; 50.32%). According to 
Manopo & Kolopita (2015) the addition of S. cerevisiae in feed can increase protein 
digestibility and feed usage efficiency resulting in increased fish growth. Furthermore, 
Rajagukguk et al (2017) reported that S. cerevisiae in the fish digestive system could 
increase the activity of digestive enzymes in the digestive system of fish so that there is 
an increase in protein digestibility, feed usage efficiency and ultimately increased fish 
growth. The results of a similar study were disclosed by Dhanaraj et al (2010), Essa et al 
(2010), Rawung & Manoppo (2014), Azevedo et al (2016), Manopo & Kolopita (2016), 
Mannopo & Kolopita (2015), Rajagukguk et al (2017), Sheikhzadeh et al (2012) and 
Razak et al (2017). Based on the Figure 5, the optimal dose of the dietary 
supplementation of S. cerevisiae can be found from Figure 5. The dose is 3.29 g kg-1 feed 
with the RGR value of 4.26% day-1. The value of R² in the Figure 5 was 87.50%. It 
means that as much as 87.50% of RGR was influenced by the dietary supplementation of 
S. cerevisiae, while as much as 12.50% of RGR was influenced by other factors.  

The dietary supplementation of S. cerevisiae insignificantly influenced (p > 0.05) 
on SR in Java barb fingerlings (Table 1). SR is not influenced by feed, but by initial 
treatment of fish and the quality of the cultivation condition (Yakuputiyage 2013). Hepher 
(1988) reported that SR is influenced by internal factors including age, reproduction, 
gender, and disease prone characteristic, also influenced by external factors such as 
water quality and amino acid types. 

 
Conclusions. The study concluded that S. cerevisiae supplementation into feed could 
increase EFU, ADCp, PER, FCR, and RGR of Java barb fingerlings. Supplementation of S. 
cerevisiae at a dose of 3 g kg-1 diet was the best dose to produce the highest EFU value 
(72.09%), ADCp (75.42%), PER (3.89), FCR (1.38), RGR (4.75% day-1) of Java barb 
fingerlings. 
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