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_ _ _ ABSTRACT
A feeding trial was carried out to study the effect of replacement of animal protein (fishmeal) with single cell protein
- yeast (Saccharomyces cervisiae) on the growth, carcass composition and feed utilization of Nile tilapia
(Oreochromis niloticus) fingerlings, mean weight of 7.92 +0.08g. Four is nitrogenous diets were prepared including
the control diet to contain as protein source (0%, 20%, 40% and 60% yeast levels). The results showed significant
difference (P< 0.05) in the growth parameters and carcass composition for the test diets. However, tilapia gave best
performance in terms of feed conversion ratio (FCR), specific growth rate (SGR) and protein efficiency ratio (PER)
values between 20 - 40% inclusion levels of bakers’ yeast beyond which there was decline in growth and feed
utilization.

Key words: Yeast, Oreochromis niloticus, Fishmeal

A INTRODUCTION

Abundant supplies of feed stuffs are available and farmers and hobbyist are now able to
prepare their own feed from locally available ingredients. Nutrition is one of the most important
factors that influence the ability of fish to attain proper growth and reproduction. Protein is
considered as most important component of fish diet (Steffens, 1981). The research for
unconventional sources for suitable, cheap and available protein concentrates is a continuous
affair. Fish meal, soybean meal, fish hydrosylate, skin milk powder, legumes and wheat gluten
are excellent sources of protein. A possible supplement which has pot been exploited by farmers
is the nutritional yeast (Hardy and Tacon, 2002). Yeasts are a tich source of protein and B-
complex vitamins. Yeast based diets has been reported in diets for tilapia without impacting
weight gain (Craig and Mclean, 2005). Sﬁmi!arly,' Lunger ef al (2006) reported replacement of
fish meal with 25% yeast without any negative effect on the growth (Gohl, 1991). In addition
they are considered a cheaper dietary supplement as they are easily produced on an industrial
de protein content. (Ballerini and Thonor, 1980). The

level from a number carbon-rich cru . ) : itchi
nutritive value of yeast values differs according to 1ts type. Candida sp, Hansenula sp, pitchia sp

and sacchromyces sp are of special importance as components in fish feeds. Lysine content in
yeast varies according to yeast strain and ranges between 4.1% in Torulopsis Candida (Ballerini
and Thonon, 1977) to 8.4 % of dietary protein in sacchromyces sp (Schulz and Oslage, 1976).

Methionine content as percentage of dietary protein ranges from 0.9 in Candida trapicalis

(Ballerini Thonon 1980) to 1.9% in pichia aganobii (Ohkouchi et al., 1980). The present study

aims at evaluating the effect of graded level inclusion of yeast (Sacchromyces cerevisiae) on
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growth performance, carcass composition and feed utilization in Oreochromis hiloticyg
fingerlings.

MATERIAL AND METHODS
Formulation of Diet .

Proximate analysis of feedstuffs and the yeast were _Carl'led (Table 1 and 2) on which the
formulation was done using Pearson square method. Four dIC.IS were formulated at crude Protein
level of (35% CP) containing three levels of yeast substitution (20‘%3, 40%, and.éo%) and the
control diet with 0% yeast having 100% fishmeal (Table 2. The diets are designated a5 D1
(Control diet), D2 (20 % yeast), D3 (40 % yeast), D4 (60 % yeast). The feed stuffs used were
fishmeal, maize meal, baker’s yeast and vitamin- mineral premix. The diets were formulateq
using the Pearson Square method fixing yeast at 0, 20, 40 and 60 % as protein source.

Table 1: Chemical composition of Yeast used for the Feeding Trial

Proximate composition (%)

Crude protein 59.38
Crude fibre 0.00
Lipid 5.76
Moisture 1.59
Ash 5.45

Table 2: Diet Formulation and Proximate compositions of Diets

Diet composition Diet 1 DW Diet 4 —h
(%)

Yeast 0.00 M 60.00 — |
Maize 36.47 28.79 21.11 13.43

Fish meal 58.53 46.21 33.89 21.56

Vitamin premix 5 5 5 5

Total 100.00 100.00 100,00 99.99

Proximate - T _——

Composition (%)
\ __/
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Crude protein 35.99 355
27

N 3523 34.84
Crude Lipid 14.10 10.65
. 10.07 9.09

Crude fibre 7.08 511

. 7.12 2.79
Ash 19.00 15.0 8.00 8.00
Moisture 10.50 9.64 10.8 7

. . .0

NFE 13.33 , 2433 28.78 38.28

Experimental procedure

A total numbe.r of 200 Nile tilapia fingerlings (Oreochromis niloticus) of mean weight
7.92 +£0.08 were obtained from the Department of Water Resources, Aquaculture, and Fisheries
Technology, Old Research Farm Centre of the Federal University of Technology Minna, Nigeria
where the experiment was conducted. The fish obtained were apparently healthy and free of any
infection. The fish were randomly distributed in aquaria (60 X 60 X 30 cm) tank. Each aquarium
was filled with 20 litres bore hole fresh water. The aquaria were covered with screen nets to
safeguard against loss of fish. They were fed with commercial catfish feed of size 2mm for one
week acclamation period. The fingerlings were then randomly distributed into four equal
treatments. Each treatment in triplicate and each aquarium were assigned ten fishes. The fishes
were bulked weighed at the commencement of the feeding trial, fortnightly and at the end of the
study. They were fed 3% body weight throughout the experiment twice daily between the hours
of 10.00 and 16.00. The uneaten diets were siphoned 30 minutes afier feeding, dried and
removed from total feed fed to establish actual fefed taken by the fishes. The faecal matters were
siphoned daily before feeding and stored in a refrigerator for digestibility anatysis.

Experimental Analysis
ng trial six fishes were sacrificed for the initial and

i . there were analysed
imi for the final carcass analysis per treatment
tsﬂ;)mltl}allr_numlzjer wex;ziilsg r:j;zdli;i d. moisture content and tptal ash using standard methods as
) r "c;1rdcr£1 GAIZ;(AC 2200 0) Fortnightly, fishes were welghed and the. recorc.i was u;gdh to
cg?r?n te f 4 rious growth and feed utilization parameters like r_nelim wel,%llt gseméc(i%)ch rlg W:}S;
th i -e e . mean final weights (g) - Mean mftlal weight (g). i eb Iz e
Re dlfferenge g hich is the average percentage Welg_ht change Peg : 7ay 'Itei:’ee; ressyed s
ate (SGR %1 D ay) W . mental period in accordance with Brown (193 _)-1 ey wel; bt (@) ot
\éngg{h(tmgs within [t(l*ﬁe s;f(geanWD /(T2 - T1) X100]; Where W1 is the initial fis g
% / Day) = [(LnW2 -

me T1 (day) and W2 is he final fish we ght (8 i y | logarithm).
i at time T2 (day) and .Ln (as na_tura _

! el ke B e defm1 edta(s Zhe weight of feed fed in dry weight per fish live

S J

! at R i i ight gain (g). The
Th? e _COHVBFS!OH Rﬁtlolzgfed gs FCR = Feed fe.d (g dry we]gl{ltz%“{;]ﬂ‘f{gl%;hi gh ) (t%l)e s
\g.elglllt gain angl was CadCu rmined from the Protein Efﬁgler}cy. ati  (PER) e e in
r‘?tetlln Utilisation wasf etede e in m {he R gives an e oaion.o
Weight gain per gram of cru

At the commencement of the feedi
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utilization (Osborne et al, 1919) while the Apparent Net Protein UtlllS.at.lOn-(ANPU) was
expressed as the percentage of ingested protein that 1s retam.ed by depOSItIOI}) in the carcy
(Bender and Miller (1953), Miller and Bender (1955) mat'he_matlcally as ANPU (%) = @2 -P1y;
Total protein consumed (g) X100; Where, P1 is the protein in fish carcass (g) at the beginning of
the study and P2 is the protein in fish carcass (g) at the end of the study. The Apparen
Digestibility Coefficient (ADC) was evaluated according to Maynard et al (1979) and Bopg;
(1987) using Acid insoluble Ash (AIA) as internal indicator as reported by Church and Popg

(1988).

% ADC = IOO-EIOOX%AIA in diets x % Nutrients in Feaces
t’A)AIA in feaces x % Nutrient in diets

Statistical analysis

Results of carcass composition, the evaluation of biological parameters, and all other data
obtained were subjected to one way analysis of variance (ANOVA) using Turkey’s test (Steel
and Torrie, 1980) at 5% probability level. Multiple parameter means comparison of treatments
was according to Duncan multiple range tests (Duncan, 1955). All statistics analyses including
regression were executed using the software Minitab Release 14 and graphical analyses were
plotted with Microsoft Excel Window 2007,

RESULTS AND DISCUSSION
Table 3 shows the results of the feeding trial on the utilization of yeast by Oreochromis

were significantly lower than diet 1 Moreo '
1y : ver, the PE :
carcass compositions there were no significant c; e value for Sick 4 e the lowesty, £ 4

and moisture among diets 2.3 an 4 (Tablo 4 ifferences (P< 0.05) in crude protein, lipid, ash
There were significant differ :
g:?tcl ‘?3 0/Of t::stt;egtr?l.en}tls. There is si (P<0.05) ; d lipid
() 1 i D - . 1 X

while die 4 g%ves o : lo‘\%ese:tv;lllu];rcgem (glgestlbﬂity (85.37 %) fol)l(l)rzvt;]; ll))mffu;’gs(h’;oaoz yeast)
while diet 4 gives the lowest valug ?4382?):1]8 lipid digestibility was higheit f](ff die; (69‘24%)
while the lowest value v, it /). The dry matter digestibility is highest for diet l

di r o r diet 4 ) ‘
tet 1(33.33 %) while diet 3 gaye e least valug‘é 5607 ‘;/;)t;?ae ash digestibility was highest s
=V 7o) (Table 5)
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Table 3: Mean growth parameters Nile Tilapia (Oreochromis niloticus) fed yeast based
Diets for 56 days.

Growth parameters Diet 1 Diet 2 Diet 3 Dict 4

Mean Initial Body weight (g) 7.92 + 0.08*
91.0043.19° 20.13£0.00* 20.07+3.50°  9.39% 0.22°

7.79+0.11° 7.83+0.07° 7.95+ 0.07°

Mean Final Body weight (g)
13.08 £3.25% 12.21£0.00° 12.24£3.47"  1.44% 0.28"

Mean weight gain (g)
1.68+0.02*  0.30£0.01°

Specific Growth rate (SGR) (% 1.17+ 0.01° ~ 1.70+0.01°
Day)

Feed Conversion ratio (FCR) 1704 0.01° 1.79+0.01*  1.79£0.01%  15.46% 0.01°

Protein efficiency ratio (PER) ~ 4.91£2.76"  3.60+ 375®  3.74+2.86°  0.50+0.18°

Table 4 Carcass Composition of Nile Tilapia (Oreochromis niloticus) fed yeast based Diets

Chemical Initial Diet 1 Diet 2 Diet 3 Diet 4

Composition | '

(%) : i

Crude Protein 557072009 55.08°+0.09 52.21°%0.09 52.64°+0.09 52.93°+0.09

Crude Lipid 6834035  6.08°£0.36 5.00%:036 5.97°+036 597°+£036 |

Ash 1527°:025  17.49°%025 22.13%023 1939%025 20.24°+025 |

Moisture 8.93%0.07 g 12°+ 007 681°£0.07 589°%0.07 598007
|

NFE 13.180.01  13.23°%:0.01  12.86°%:0.01 16.11+0.01 14.88"£0.01

e,
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Fig. 1: Growth Response of Oreachromis niloticus fed graded leveis
of Yeast for 8 weeks

Table 5: Apparent Digestibility Coefficient (ADC %) of Oreochromis niloticys fed with
Yeast based diets

ADC (%) D1 D2 D3 D4

Dry matter 66.66 + 0.01° 57.78 £0.01° 41.96 +0.01° 41.67 £0.01°
Lipid 69.24 £ 0,01° 44.58 +0,01° 68.38 = 0.01* 42.25£0,01°
Crude protein 85.37 +0.012 77.49 +0.01° 68.00 + 0.01° 64.48 0,014
Ash 33.33+0.01% 11.46 +0.01° 2.50+0.01¢ 6.25 +0.01°

OData) on the same row carrying different superscripts differed significantly from each other (P<
.05 '

in the MWG and SGR
efficiency ratiq (PER)
eral, (2002) re

including 30% torular yeast,
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in which fishmeal wag replaced using
yeast —

impact (Beck etal., 1976, Rumsey et al
Diet 4 gave the least performan.;:: ?:9:
er

conversion: ratio, specific 8rowth rae gng
n

high inclusion level hag bee
. : N Teported by 1.

- - UH
tachirlne lmt the diet of juvenie cobia. Qg t}l;e ceﬁ%ﬁf et al. (2907) des
- isn”;grzgme“fs ere significantly oy diﬂ‘esrinio?fl’i%sgmns’ t
r ment wit ! .05
difference in caronos th§ results of Olvera-Novoa et al 2)0 o

Composition when Substituting animall’pr( y 02) who reported no significant

otein

stuffs including 25, 30, 35_ 49 and with a 1o
, ) 45% S 11h a mixture of plant feed
of Oreochromis niloticys fy. o of protein with torular yeast (Candida ulilis) iﬁ the I:fet

b_ased Products of 30
1Va -Teles ang Gonca

ms of wejght gain as
Protein efﬁciency ratio, Po

— 50% without negative
Ives, 2001).

reflected in the poor feed
Or utilization of yeast at a
Pite supplementation with
ke crude protein, lipid, ash
ween diet 2, 3 and 4. The

CONCLUSION AND RE
In conclusion, this study showed the possib(l_jIOMMENDATION S

: g ity of replacing th i i
fishmeal) with yeast (SC .  posalol p g 1he expensive protein source
( y (8C) in til . 18, up to 40% inclusion level in the practical

ny negative effect on the growth of the fish.

However, further studies should be done to improve on the anti-nutritional factor in the yeast,

which limits its utilization at a high inclusion level.
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