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EVALUATION OF THE YEAST "Saccharomyces cerevisiae"
AS AN ADDITIVE TO TILAPIA, Oreochromis niloticus,

FEEDS
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ABSTRACT

This experiment was conducted to determine the optimum level of adding
the yeast Saccharomyces cerevisiae to tilapia feeds. Two types of feed were used,
the first feed type contained fish meal and the second feed type contained a whole
plant ingredients. Four experimental diets were formulated for each type of feed. The
dried bakery yeast (DBY) was added to three of the experimenta! diets at leveis of
0.1%, 0.2% or 0.3%. The fourth experimental diet did not contain the {DBY) and used
as a control diet. These experimental diets were fed to tilapia, Oreochromis niloficus
fingerlings for a period of seven weeks. The results showed that growth performance
and feed utilization had improved at all addition levels of (DBY). The addition of the
(OBY) at levels of 0.2% or 0.3% had showed no significant improvement rather than
this given the 0.1%. The addition of (DBY) 1o a whole plant diet had resulted in
growth rates that are significantly equivalent to that of a diet containing fish meat
without the addition of DBY. Therefore, it could be recommended that the use of 0.1%
of DBY to tilapia diets would be of economic worthiness.

INTRODUCTION

With increasing consumer demand for fish and declining supply from
natural waters, the aquaculture industry has to compensate this shortage in
fish supply. As aquaculture technology has evolved, the push toward higher
yields and faster growth has evolved the replacement of natural foods with
prepared diets. This type of feeds should contain not only necessary nutrients
but also complementary additives to keep organisms healthy and to support
maximum growth. Growth promoters include hormones, antibiotic, ionophores
and some salts (NRC, 1983). However, the impreper use of these growth
promoters may cause adverse effects to the animal and to the final consumer
and could also lead to resistance in pathogenic bacteria in the case of
antibiotic. (Fuller, 1992).

Consequently, fish nutritionists have tried to examine other materials
to be used as growth promoters in fish feeding. Recently, probiotics have
been used for supplementing diets in many fish species. Common carp fed
on diets supplemented with yeast (S. cerevisiae) gained better growth
response compared with those fed on either antibiotics or bacteria (S.
faecium) (Noh et al., 1994). Bogut et af,, (1998) reported that S. faecium has
a better probiotic additive for carp than yeast. A significant increase in the
growth of cuitured trout was observed when yeast isolated from the intestines
of wild trout was introduced into the digestive tracts of cultured trout (Vazquez
~ Juarez et af, 1993). Lara. Flores ef al,, (2003) concluded that the addition
of 0.1% S. faecium, L. aceidophilus or S. cervisiae in tilapia fry diets improves
animal growth, and the yeast produced the best results. They aiso noted that
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the addition of yeast decreases the effects of stress factors such as low
dietary protein level and high stocking density. The objective of this research
is to investigate the optimum level of addition of the (S. cerevisiae) yeast in
two types of tilapia feeds containing either fish meal or plant-ingredient diet.

MATERIALS AND METHODS

The experiment was conducted for a period of 7 weeks, using a
mixed sex Nile tilapia (Qreochromis nifoticus, 11.04g average weight)
fingerlings purchased from EL Wafaa Farm, Giza, Egypt.

The experimental system was a closed recirculating water system
consisting of twenty four fibreglass aquarium of 60-litre (L} each. Water flow
out of each aquarium 2L/min. into a submerged biofilter after passing through
a mesh net to remove solid impurities. Water was then collected in a common
reservoir from which the filtered water is pumped up to the rearing units. The
water used in the system was stored-tap water, which was aerated using a
biower aerator-type. Five percent of the total water volume was renewed
daily. A thermo controlled electric heater was used to adjust water
temperature Range of values representing water quality is shown in Table (1).

The fish were kept in plastic tanks then divided into 24 groups of fish.
Each group was transferred into the rearing aquarium and kept for a period of
2 weeks to be accustomed to the laboratory condition before the
implementation of the experimental treatments.

Table {1): Ranges of water temperature C, pH, dissolved oxygen,
ammonia and nitrate mg/L during the feeding experiment.

Temperature Dissolved O, Ammonia Nitrate H
T mg/lL mgiL mg/L P
25-28 5.5-6.7 Nct detected 39-42.5 |6.5-7.5

Eight and nearly isonitrogenous and isocaloric diets were formulated
to contain 30% crude protein (C.P.) and 4200 Kcall Kg diet. These
experimental diets were divided_into two groups of diets. The first group
contained fishmeal (diets; Ac.0, Ao.1, Ao.2 and Ao0.3) while the second group
was containing ingredients of plant origin only (diets; Po.0, Po.1, Po.2 and
Po.3). Diets Ao.1, Ao.2, Ao.3, Po.1, Po.2 and Po.3 were supplemented with a
commercial dried bakery yeast Saccharomyces cerevisiae (DBY) at 0.1%,
0.2% and 0.3%, respectively. Both diets Ao.0 and Po.0 were not
suppiemented with yeast and were used as control diets. Table 2 shows diets
formulation and Table 3 shows their chemical composition. Feed ingredients
were finely grinded and the different ingredients were mixed manually. Yeast
was diluted in slightly warm water before adding it into the former mixture,
More water was added to each diet till paste was formed and then passed
through a meat mincing machine to convert the mixture into pellets. The wet
pellets were sundried and stored at -4°C. Each diet was fed to three replicate
groups of 24fish, each at daily rate of 3% of body weight for 7 weeks. At the
7" day of each week, fish in each aquarium were weighed and the
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percentage of the ration offered was altered according to their body weight
change. At the beginning of the experiment, one hundred fish were killed, as
a control group and were kept frozen for chemical analysis. At the end of the
experimental period, fish of each aquarium were killed.

Analysis of the different experimental feed ingredients, formulated
diets and whole fish body were carried out for moisture, nitrogen, ether
extract, crude fiber according to the procedures of The Association of Official
Analytical Chemists (A.O.A.C., 2000). Crude protein was calculated as
nitrogen content x 6.25. Amino acids (Lysine and Methionine) were
determined according to the method of the (Official Journal of the European
communities 19-9-98).

Mean of weight gain {wg), relative weight gain (wg%), and average
daily gain {ADG) were calculated as follows:

Wag = Wi ~ Wo
W1 - WQ
Wg%h = X 100
Wp
wg
ADG =

experimental period / d

Where w, means initial weight, w; means finzl weight, and d means
experimental period in days.
Averages of feed conversion ratio (FCR), protein efficiency ratio
{PER) and protein retained were calculated as follows:
Feed intake (g)

FCR =
wg {(g)

Weight gain {g)
PER = ome S

Protein intake {(g)

B-Bg
Protein retained% = -—E————— X 100
|

Where B, means initial body protein content (g); B means final body
protein content {g), Bl means protein intake (g).

Water temperature, pH, dissolved oxygen, ammonia NHs, and nitrate
Nos, were all periodically measured during the feeding trials. Water
temperature ‘C was measured using a thermometer, pH using ORION, pH
/ISE meter model 710A, AT! ORION ion meter was used with ammonia
electrode model 93.07 and oxygen electrode model 97.08. Nitrate was
measured according o standard methods (APHA, 1989). Data were
statistically analyzed using the general linear model for analysis of variance
(SAS Institute, 1990). To verify the interaction (protein sources X levels of
yeast supplementation), a factorial arrangement (2 X 4) was applied.
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Significant differences among treatment means were separated by Duncan’s
new multiple range test (Duncan,1955).

Table (2): Formulation of experimental diets containing different levels
of S. cerevisiae.

Ingredients % |A0.0| A0 [A0.2  A03 | P00 | P01 P02] P03
Fish meal 18.00] 18.00 [ 18.00 [ 1800 | — [ - | - | -

Soy bean meal | 12.63 | 12.63 | 12.63 | 12.63 | 24.78 | 24.78 | 24.78 | 24.78
Corn gluten meal | 12.63 | 12.63 [ 12.63 | 12.63 | 24.78 | 24.78 | 24.78 | 24.78
Yellow corn 52.40 52.30 | 52.20 | 52.10 | 4105 | 41.85 | 41.75 | 41.65
Min. & Vit, Mix' ] 03.00 | 03.00 | 03.00 | 03.00 | 03.00 | 03.00 | 03.00 | 03.00 |
Mono calcium || | . 02000200 | 0200  02.00
phosphate

DL Methione | = | ~ | -~ | -~ | 0012 00.12 | 00.12 | 00.12
L Lysine. HCL | - | - | -~ | - |0065 0065 ]00.65 | 0065
Corn ol 01,34 01.34 | 01.34 | 01.34 | 02.72 [ 02.72 | 02.72 | 02.72 |
Dried bakery - | 010020 | 030 | - |010]02 | 030
\yeast

TOTAL 10000, 100.00] 100.00 | 700.00 | 100.00] 100,001 100.00 100.00

Vitamin - mineral mixture supplied per Kg: Vit. A, 12000 1. U; Vit. D,, 2200 |. U; Vit. E, 10
mg; Vit. Ky, 2 mg; Vit. By, 1mg; Vit. B, dmg; Vit. B, 1.5mg; Vit. Bz, 10pg; Niacin, 20 mg;
Pantothenic acid, 10 mg; Folc acid, 1mg; Biotin, 50 pg; Choline cheride, 500mg; Copper,
10mg; ledine, 1mg; Iron, 30mg; Manganese, 55 mg; Zinc, 50 mg and Selenium, 0.1 mg.

Table (3) : Chemical composition of experimental diets containing

different levels of S. cerevisiae. {(as fed basis)
' NFE = 100 ~ (moisture + crude protein + ether extract + crude fiber + Ash]

Ingredients % A0.00 Ao.10 A0.20 A0. 30 Po. 00 Po10 Po.20 Po.30

Moisture 0760 0870 0820 09.50 0970 08.70 0940 09.50
Crude protein 30,70 3080 30.20 30.90 31.00 3040 31.30 30.40
Ether Extract 05.21 0499 0533 05.06 05.24 05.11 0498 05.20
Ash 0479 0493 04.80 05.27 04.16 0478 04,30 04.32
Fiber 0285 0310 0279 03.10 03.20 0346 0310 03.19
Nitrogen Free Extract’ 4885 47.57 48.68 4617 4670 4755 4692 4739
Calcium 0156 0166 01.80 01.68 01.32 0138 0136 01.32
Phosphorus 06595 0074 00.75 00.71 00.83 0084 00.80 00.85
Lysine 1.67 1.65 1.69 1.59 1.69 1.66 1.61 1.60
Methionine 0.79 0.81 0.77 0.79 0.80 0.75 0.76 0.74

Digestible energy
Kcal/100 gm diet® 411.73 409.41 412.41 40B.03 413.58 408.53 41258 412.33

¥ DE was calculated according to Wang e a/,(1985), based on 4.5 Kcal/g protein; Kcalig
lipid; 4 Kcalfg carbohydrate.

RESULTS

Data representing Survival %, initial weight, final weight, weight gain,
-2lative weight gain, average daily gain, feed conversion ratio, protein
efficiency ratio and protein retained in fish given the various experimental
diets are shown in Table (4). The statistical analysis of the data is presented
in Table (5). Mean values for survival% were not significantly different
{P>0.05) among fish given the varicus experimental diets. However fish given
gigis supplemented with DBY (Ao.1, Ao.2, Ao.3, Po.1, Po.2, Po.3) tended to
have the best survival% regardless of dietary protein source. Fish given diets
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that were not supplemented with DBY (diets Ao.0, Po.0) had the lowest
survival%.

Feeding fish on a diet that based on plant-protein without the addition
of yeast (diet Po.0) produced the lowest final weight, weight gain, relative
weight gain and average daily gain, with statisticaily lower values (P<0.05)
than the other treatments.

The addition of DBY to diets containing fish meal {diets Ao.1, Ao.Z,
A0.3), generally improved growth performance of fish comparing to the
unsupplemented diet (diet Ao.0). Weight gain and average daily gain of fish
given the supplemented diets (diets Ao.1, Ao.2, A0.3) were statistically
(P<0.05) higher than those given the unsupplemented diet (diet Ao.0).
However, final weight of fish given diet {A0.3) was not statistically (P>0.05)
higher than those given diet (A.0.0). Whereas, final weight of fish given diet
(Ao.2 or Ao.3) was significantly different (P<0.05) from those given diet
(A.0.0).

Similarly, fish given whole plant diets and supplemented with DBY
(diets Po.1, Po.2 and P0.3) had statistically (P<0.05) higher weight gain,
weight gain% and average daily gain comparing to those given diet (P0.0).
Final weight of fish given diet Po.2 was statistically higher (P<0.05) than
those given diet (P0.0). However, final weight of fish fed on diet Po.1 or diet
Po.3 was not statistically higher (P>0.05) than those fed on diet Po.0.

Feed conversion and protein efficiency ratios were not statistically
(P>0.05) different if fish fed either the unsupplemented {diet A.c.0) or (diet
Po.0). However, fish given diet A.o tended to have better feed conversion and
protein efficiency ratios comparing to diet Po.o. Adding DBY to either diets
(diets Ao.01, A0.02, Ao.03, Pa.1, Po.2 or Po.3) did not significantly (P>0.05)
improve feed conversion ratio over that of their respective diets.
Supplementation with DBY only improved protein efficiency ratio in case of
diets: Ao.1, Ao.2 or A0.3. Protein retained in fish given diet A.o.0 was
statistically higher (P<0.05) than that of fish given diet Po.c. Addition of DBY
to diets Ao.1, Ao.2, Ac.3 significantly improved (P<0.05) protein retained in
fish. Addition of DBY to diets Po.1, Po.2 or Po.3 improved protein retained in
fish, though, this improvement was not statistically significant (P>0.05).

Regardiess of DBY addition levels, growth performance and feed

utilization parameters were not sfatistically (P>0.05) different among fish
given diets containing fish meal and supplemented with 0.1%, 0.2% or 0.3%
DBY (diets Ao.1, Ao.2 ar Ao.3).
Also, the former parameters were not statistically (P=>0.05) different among
fish given whole plant diet and supplemented with 0.1%, 0.2% or 0.3% DBY
(diets Po.1, Po.2 or Po.3). At any supplementation level, whole plant diet
(diets Po.1, P0o.2 or Po.3) resulted in growth rates that are significantly
equivalent (P<0.05) to that of a diet (A0.0} containing fish meal without the
addition of DBY. Table (6) shows body chemical composition of fish fed the
different experimental diets. The statistical analysis of the data is presented in
Table (7). Body moisture, crude protein, ether extract and ash contents
were no statisticaily different (P>0.05) among fish given the various
experimental diets.
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DISCUSSION

The present work showed that the best fish survival was achieved
with diets supplemented by DBY, irrespective to either source of dietary
protein or supplementation levels. Similar results were reported by Lara-
Flores et al. (2003). When tilapia, Oreochromis niloticus fries were fed on
diets containing 0.1% S. cerevisiae. Bud et al. (2003), also observed that the
higher survival of carp, Cyprinus carpio was achieved by given S. cerevisiae
to fish at levels 0.1% & 0.2%. Improvement of fish survival could occur due to
the presence of M. Giucan, an insoluble polysaccharide from the cell wall of
S. cerevisiae that has been shown to induce protection against bacterial
pathogen in fish (Robertsen et al,, 1990; Engstad et al., 1982).

Growth performance and feed utilization were statistically (P<0.05)
improved after adding DBY at levels of 0.1%, 0.2% or 0.3% to diets
containing either fish meal or plant protein. No interactions were observed
between neither dietary protein source components nor levels of addition of
yeast in our work. Hussein (1998) reported that tilapia, Oreochromis nifoticus
fingerlings fed a basal diet supplemented by 10% live yeast yielded a
significantly higher (P<0.05) body gain over that of the basal diet. De Silva et
al. (1989) explained the improvement in fish growth fed diets containing live
yeast by the fact that live yeast is a source of protein, some enzymes, such
as amylase, protease and lipase which may improve food digestion and
consequently food utilization. Hussein ef al., (2001) reported that weight gain
and feed conversion ratio of tilapia, Oreochromis niloticus fed 15%, 30%,
45% and 60% canola meal and supplemented with 5 millilitre / kg diet, with
Y-7 and G1 yeast strains had insignificant (P<0.5) differences as compared
to control group. They also reported that the addition of G4 yeast strain led to
significant (P<0.05) improvement in weight gain and feed conversion rato.
Improvement of fish performance as a result of having yeast in their diets
may be related to its high content of vitamin B6 which stimulates growth
hormone (Giri ef al, 1997). Increasing vitamin BE intake may also increase
the level of B6 in red blood ceills and consequently increases the Q2 affinity to
hemoglobin which leads to high 02 uptake (MC. Coy, 1986). Therefore,
increasing secretion of growth hormone coincided by high O2 uptake may
stimulate metabolism and then growth.. In contrary to our results and the
previously reviewed authors' results, Teleb et al, (1993) concluded that
tilapia, Creochromis nifoticus fed diets containing 1% DBY had a similar gain
as a control group, diet containing 2% DBY showed growth depression while
a diet containing 3% showed very high mortality even with fish replacement.
They attributed these negative effects to a possible adverse effect of yeast
type. Despite this conclusion, the use of the diets in a mash form in that
axperiment could be the reason for the reported adverse effects as this mash
will be dispersed in water and fish would not be able to consume the whole
dietary ingredients. In addition, the unconsumed residues of the diet would
also adversely affect water quality in the agquarium.
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It is concluded that:

1-The addition of DBY at levels of 0.1%, 0.2% or 0.3% to tilapia diets had
resulted in significant improvement.

2-The addition of DBY at levels of 0.2% or 0.3% had showed no significant
improvement rather than this given by the 0.1%. Therefore, it could be
recommended that the use of 0.1% of DBY to tilapia diets is of economic
worthiness.

3-The addition of DBY to a whole plant diet had resuited in growth rates that
are significantly equivaient to that of a diet containing fish meal without the
addition of DBY.
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