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Abstract : This research was carried out to examine the effect of baker’s yeast cells
supplemented in feed on growth performance of carp (Cyprinus carpio L). Fingerlings (mean
weight 3.42+0.77 g)were obtained from Freshwater Aquaculture Board in Talelu, Minahasa
Regency. Fish were put in oxygenated-plastic bags and transported to the Laboratory of
Agquaculture Technology at the Faculty of Fisheries and Marine Science, Sam Ratulangi
University. Before running the experiment, the fish were acclimatized for two weeks in two
2x1x1 m3concrete tanks, each was equipped with one inlet pipe, out let, and aerator. During
acclimatization process, fingerlings were fed with commercial feed (pellet) at 5% of body
weight per day, twice a day at 09.00 am and 16.00 pm. After acclimatization, fish was captured
from the adaptation tanks and randomly distributed into 15 aquaria (five triplicated
experimental treatments) measuring 0.6 x 0.4 x 0.4 mach with a density of 25
fishes/aquarium. Commercial pellet was supplemented with baker’s yeast cells as
immunostimulant at 5, 10, 15 and 20 g/kg pellet while control pellet was not supplemented with
yeast cell. Fish was fed with treatment pellets for four consecutive weeks at 5% of body weight
per day, twice daily at 09.00 am and 16.00 pm. Water exchange as much as one-third was
conducted once every three days to maintain an optimal water quality. Fish weight was
measured at the end of feeding period. The result showed that baker’s yeast cells supplemented
in feed significantly influenced the growth of fish (p<0.01). The highest weight gain was
achieved in fish fed pellet supplemented with 5 - 10 g yeast/kg pellet. Thus, adding baker’s
yeast cells into commercial fish feed improved growth of carp.
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Introduction

The culture of carp (Cyprinus carpio L) has long been implemented in the Province of North Sulawesi,
Indonesia. This fish has become the most popular culture species in this region with high economic value and
high demand. But since the last decade, the production has decreased significantly due to two major problems,
slow growth and disease outbreak'.Farmers suffered from significant economic losses and many of them had
left the culture activities.

The growth of fish can be enhanced through the use of high quality feed that meet the fish requirement
23 probiotic * °and biofloc ®’.Recently, scientists have focused their researches on the use of immunostimulants
to improve growth performance and to enhance disease resistance of fish®.Research results showed that in spite
of enhancing the immune response, the use of immunostimulant was also potential to promote growth of fish



Henky Manoppo et a/ /International Journal of PharmTech Research, 2016,9(9): 415-420. 416

and crustacean. Immunostimulantdoes not leave any residue in fish body and environment and not harmful for
human health®. In contrary, the use of antibiotics in aquaculture has resulted in bioaccumulation, pollution,
antibiotic-resistant pathogens, immunosuppression, and high expenditure °. Antibiotic was also dangerous for
human health because its residue could be accumulated in the fish body and be transferred to people who eat the
fish. Intensive use of antibiotic also has resulted in the increase of antibiotic-resistance pathogen **.

Various natural products have been proved as source of immunostimulant, growth promoting
substanceand antibacterial including seaweed **, medicinal plants such as garlic ***° Massa medicata, Crataegi
fructus, Artemisia capillaries and Cnidium officinate'®, neem (Azadirachta indica)’’, ginger (Zingiber
officinale)'®®, Astragalus radix and Scutellaria radix**,Solanum tribolatum® bacterial***and yeast such as
Candida aquaetextoris, Hanseniaspora opuntiae C21 **, Saccharomyces cerevisiae®®?’. Baker’s yeast is a
natural product from baker’s yeast industry that contains various immunostimulating compounds such as [-
glucan, nucleic acid, mannan oligosaccharides, and chitin?®. Supplementation of baker’s yeast cell in feed has
been proved to enhance both growth and immunity of fish %! and shrimp®. This research was carried out to
examine the effect of baker’s yeast cells supplemented in feed on growth performance of carp (C. carpio L).

Materials and Methods
Fish

Carp (C. carpio L) fingerlings as much as 500 individuals with an average weight of 3.42+0.77 g were
obtained from Freshwater Aquaculture Board in Talelu, Minahasa Regency. Fish were put in oxygenated-plastic
bags and transported to Aquaculture Technology Laboratory at the Faculty of Fisheries and Marine Science,
Sam Ratulangi University. Before running the experiment, the fish were acclimatized for two weeks in two
2x1x1 mconcrete tanks. Each concrete tank was equipped with one inlet pipe, out let, and aerator. During
acclimatization process, fingerlings were fed with commercial fish food (pellet) at 5% of body weight per day,
twice a day at 09.00 am and 16.00 pm.

Yeast and fish feed

Baker’s yeast (S. cerevisiae) used as immunostimulant was bought from department store. Fish food
used was commercial pellet containing 35% crude protein, crude lipid 2%, fiber 3%, ash 13% and water content
12%.

Experimental design

The research used Complete Randomized Design with five treatments, each with three replications. The
treatments consisted of 0 (control feed), 5, 10, 15 and 20 g of yeast cell per kg of pellet.

Feed preparation

Commercial pellet was supplemented with baker’s yeast cells as immunostimulant. Yeast cell was first
weighed at 5, 10, 15 and 20 g using a digital balance. After being weighted, each yeast cell dose was suspended
in some pure water (1:10 v/w), mixed thoroughly into one kilogram of pellet using a hand plastic sprayer. The
mixture was then air-dried at room temperature. After dry, feed was put in plastic bags, and stored in
refrigerator at 4°C for further use. Control pellet was not supplemented with yeast cell.

Experimental procedure

After acclimatization, fish was captured from the adaptation tanks and randomly distributed into 15
aquaria(five triplicated experimental treatments)measuring 0.6 x 0.4 x 0.4 m°each. The density of fish in each
aquarium was 25 individuals. Fish was fed with treatment pellets four consecutive weeks at 5% of body weight
per day, twice daily at 09.00 am and 16.00 pm. During the experiment, water temperature was stable at 28°C
and pH 6.5 — 7.5. Water exchange as much as one-third was conducted once every three days to maintained an
optimal water quality. Fish weight was measured at the end of feeding period. Weight gain was calculated as
follows:

Ws = Wt - Wo
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Where:

W = weight gain (g)

Wt = weight of fish measured at the end of experiment (g)
Wo = initial weight of fish (g)

Statistical analysis

Data obtained were expressed as mean+Std. Deviasi. One-way analysis of variance (ANOVA) was used
to evaluate the effect of yeast on fish growth while the difference effect between means was analyzed by
Duncan Test using SPSS 22 for windows. Significant level was set at 0.05

Result and Discussion

Baker’s yeast cells supplemented in feed significantly influenced the growth of fish (p<0.01). The
growth and weight gain of fish after feeding the treatment pellets for four weeks were presented in Table 1.
Fish fed with pellet supplemented with yeast cells at 5 and 10 g/kg of pellet had the biggest weight gain and
were significantly different as compared to control fish. At higher doses (15 and 20 g yeast/kg pellet), the
growth of fish were slower, weight gains seemed to be smaller, and were statistically not different as compared
to that of control fish. This indicated that doses and time of administration are important to be taken into
account in applying an immunostimulant as growth-promoting substances and immunomodulator in aquaculture
% The efficacy of immunostimulant by oral method might decrease with long-term administration and
overdoses of immunostimulants might suppress immunity and growth in fish®. If the dose was high and given in
a long duration, the immunostimulant might not promote growth but conversely depress growth. Thus for the
effective use of immunostimulants, dosages, method of administration, administration time and the
physiological condition of fish need to be considered ***.

Table 1. Weight gain of carp fed pellet supplemented with baker’s yeast cells for four successive weeks

Yeast cells | Fish Weight Weight Gain
(9/kg pellet) (9) (9)
0 5.12 1.70 +0.68°
5 6.81 3.39 +1.27°
10 7.07 3.65 +1.29°
15 5.95 2.53+0.61°
20 5.72 229 +1.12®

Different super scribes in the same column were significantly different

This research found that supplementation of yeast cells in fish feed was able to promote growth of
fingerling carp. Similar result was observed in our previous in situ study in which Nile tilapia (average weight
31.83 g) fed pellet supplemented with 10 g yeast cell/kg of pellet for four weeks had the highest weight gain.
But if the feeding duration was only two weeks, supplementation of yeast cells did not affect the growth of
fish®. In our laboratory research, Niletilapia fed diet supplemented with 20 g baker’s yeast/kg pellet for four
weeks had the biggest weight gain compared to control fish **.Another studywas carried out to evaluate the use
of commercial live baker’s yeast, S. cerevisiae, as a growth and immunity promoter for Nile tilapia®. After the
12-week experimental period, the growth-promoting influences of bakers’ yeast were observed with fish and the
optimum growth, feed utilization, and protein turn-over were obtained with 1.0-5.0 g yeast/kg diet.
Supplementation of yeast also increased protein deposition in fish body. Biochemical parameters were
improved in fish fed yeast up to 1.0 g/kg diet. Total fish mortality 10-days after IP injection with A. hydrophila
and its count after incubation with fish serum decreased with the increase of yeast level in fish diets. The lowest
fish mortality and bacterial counts were obtained in fish fed 5.0 g yeast/kg. In Rohu (Labeo rohita), the effect of
baker’s yeast as growth promoter and immunomudulator (S. cerevisiae)had been investigated”. Fishwere fed
for eight weeks with a formulated diet as control diet and the same diets supplemented with 5%, 7.5% and 10%
baker’s yeast as an experimental diets. At the end of the experimental period, fishes of all the tanks were
challenged with pathogenic bacteria A. hydrophila. The results show that yeast cell wall was able to enhance the
innate immunity and also had a positive co-relation with growth parameters. Through the absorption of yeast
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wall particle, the immune function and disease resistance of the entire organism is stimulated. The effect of
dietary whole yeast cell (S. cerevisiae) on growth performance, immunity and disease resistance was also
reported in rainbow trout (Onchorhynchus mykiss). Yeast supplemented for 30 days period significantly
promoted growth performance compared tocontrol group %. Treated fish also had higher immune response and
lower mortality.In Nile tilapia (mean weight 28.78 @), four weeks oral administration of baker’s yeast cell
improved immunity of Nile tilapia cultured outdoor by increasing total leucocyte count and phagocytosis
activity of phagocytic cells. The highest value of these two parameters was observed in fish treated with 5 g
yeast cells. The immune parameters declined as the administration time elongated **.Another report showed that
incorporation of baker’s yeast cells at 5 g yeast cells/kg of feed also increased the resistance of Nile tilapia to
A. hydrophila®"In gilthead sea bream (Sparus aurata L.), supplementation of 5 or 10 g yeast/kg feed was able to
enhance cellular innate immune response *.

Supplementation of live baker’s yeast cells into fry Nile tilapia diet induced growth performance, feed
utilization and immunity, and is promising as an alternative method to antibiotics for disease prevention in
tilapia aquaculture®. Yeast-by product from baker’s yeast industry may be used as feed supplement and has
positive effect on growth and nonspecific immune response of several fish species *. Yeast cell contains 0.9%
free nucleotide and extract yeast contains 2.3% *. Many reports showed that supplementation of nucleotide in
feed was able to induce growth, immunity and resistance of fish and shrimp to pathogens’ *’.In grouper
(Epinephelus malabaricus), fish fed diet supplemented with nucleotides for eight weeks had better growth and
immune responses compared to control fish*®. In Atlantic Salmon, fish fed nucleotide-supplemented diets
having a 15-22% weight advantage after 8 weeks of feeding. The growth benefits described following feeding
with nucleotide-supplemented diets, even after just 3 weeks, could be due in part to an increase in the mucosal
surface area of the gut due to significantly enhanced intestinal fold morphology . A research on shrimp
(Litopenaeus vannamei) showed that weight gain of shrimp fed nucleotides-supplemented feed (400 mg/ kg of
feed) was bigger than control shrimp **. Thus baker’s yeast cell may promote growth by enhancing digestibility
of food and protein resulted in better growth and feed efficiency *.

Conclusion

The present study provides information that baker’s yeast cell added to commercial fish feed was able
to promote growth of carp. The highest weight gain was achieved in fish fed pellet supplemented with 5-10 g
yeast per kg of pellet.
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