EVALUATION OF BREWERS DRIED YEAST PROTEIN IN
BROILER DIET

M.C. Niike*, A.S. AuMED and E.S. HARUNA
Naticnal Vererinary Research Institute, Vom, Nigeria.

(Received 4 Jan, 1985, Accepted 10 May 1985).

ABSTRACT

The value of brewers drird yeast protein (BDY) as a replacement of fishmeal in the
diet for broiler starters was investigated. In the experiment BDY replaced 0, 25, 50, 75
amd 100% of the fishmeal it the fiet. The average liveweight gain response to increasing
levels of BDY at 6 weeks of age was 950.3g, 980.7g, 981.8g, 950.5g and 953 .2g respec-
tively. While the figures for the feed/gain ratio were 2.35, 2.28, 2.30, 32.36 and 2.39
respectively. There was no significant differences between these values.

Also, the mean feed consumption data for different dietary treatment through the
period showed no significant differences. This result suggests that under the conditions of
this experiment BDY could :eplace completely all the fishmeal in the broiler starter diet

" without any adverse effect on the rate of gain, feed efficiency, or feed consumption

of broiler chicks.
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INTRODUCTION

The world shortage of protein par-
ticularly in developing countries like
Nigeria has necessitated investigation of
several novel sources of protein. Research
on single-cell protein has shown that
various species of yeast, bacteria and
microfungi, contain high concentration
of protein which can be used in livestock
feed (Mateles and Tannenbaum, 1968).
Recent studies by Abbey, (1981) showed
that protein, a single-cell protein, con-
tains 72% crude protein and has
metabolizable energy value of 14.0 MJ/kg
which is higher than the figures quoted
for herring fishmeal 13.35 MJ/kg and
dehuiled soya bean meal 10.59 MJ/kg.

The study of yeast in its original form
for poultry feeds has been rather limited.
Evans (1968) studied the short term ef-
fects of yeast cells grown on hydrocarbon
substrates to determine the liveweight
gain and egg production. Lee and Yang
(1966) evaluated yeast produced from

petroleum by chick assay. Most of these
earlier works were performed at
laboratory level and in semi-synthetic en-
vironments, and casein and fishmeal were
used as reference protein sources in semi-
synthetic feed formulations. The number
of broilers tested were severely limited,
some only four birds per treatment. The
results derived from such trials are
therefore of limited practical value,
Extensive short and long term ex-
periments with chickens, have been car-
ried out in U.S. and Britain concerning
nutritional value of yeast grown on
petroleum hydrocarbons (SHacklady;
1969, 1970, 1972, 1973, 1975). The results
indicate the yeast cells when incorporated
into diets at the expense of other major
protein sources such as fishmeal and soya
bean meal gave virtually identical results
in terms of body weight, feed efficiency
and egg production. There were no ap-
parent changes in organoleptic
characteristics of products obtained from
chickens whose feed contained the yeasts.
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It would appear from the results of
Daghir and Abdul-Baki, (1977) that there
is need for supplementation of
methionine and lysine for optimal perfor-
mance when yeast protein produced from
molasses is fed to chicks. With torullar
yeast, Ringrose, (1949) showed that this
protein can be used in growing chicken
diets if supplemented with soya bean
meal, chicks performing better in pelleted
diets than in the mash form. Gilter, ef al.,
(1958) concluded that the nutritive value
of Torullar yeast fed in pelleted diet sup-
plemented with methionine and ariginine
was as good as that of soya bean meal.

Information on effects of replacing
fishmeal with brewery yeast in commer-
cial poultry feeds is very scanty. Brewery
yeast, a fermentation by-product, causes
extensive water poliution in this country.
Treatment of this waste to obtain
utilizable yeast as a source of feed protein
should be useful in decreasing the shor-
tage of protein-rich feed ingredients, the
cost of poultry feeds and the problem of
waste disposal. This idea is supported by a
recent work by Vananuvat and Chirara-
tananon (1977) who showed that un-
processed brewers yeast could replace
25% of fishmeal or 24% of soya bean
meal in a broiler starter ration without
any adverse effect on feed efficiency. It
seemed expedient therefore to evaluate
brewery dried yeast for different classes
of poultry feeds.

The purpose of this investigation was to
study the effect of varying levels of
brewers dried yeast protein on the body
weight, liveweight gain, feed consumption
and feed efficiency of broiler chicks.

MATERIALS AND METHODS

The experiment was conducted with
one thousand Ross White broilers pur-
chased from a local hatchery. The baby
chicks were randomly divided into five

equal four subgroups representing four
replicates. The five groups were fed each
of the five diets formulated to contain 0,
25, 50, 75 and 100% of brewers dried
yeast. The yeast was substituted at the ex-
pense of fishmeal. The composition of the
diets is shown in Table 1. There were
therefore five treatment groups replicated
four times. The birds were reared on a ce-
ment floor covered with wood shavings.
Heat was supplied during the first four
weeks while water and feed were provided
ad libitum.

The chicks were weighed at weekly in-
tervals while feed consumption was deter-
mined daily. A record of mortality rate
was kept. At the end of the experiment the
data collected were subjected to analysis
of variance as outlined by Steel and Torrie
(1960) followed by determination of
statistical significance of mean differences
using Duncan’s Multiple Range Test
(Duncan, 1955).

RESULTS

Table 2 shows the cumulative body
weight, feed consumption, liveweight
gain, and feed efficiency (feed/gain ratio)
of the chicks on different dietary
treatments at 6 weeks of age. The data in-
dicate that different proportions of the
dried yeast incorporated into the diets did
not affect the chick appetite. The data on
average weekly liveweight gains were
slightly inconsistent. However, rations
containing the brewers dried yeast sup-
ported better growth rate and for the first
four weeks were significantly higher than
those on rations without the yeast. The
growth rates of birds on diets with dif-
ferent levels of the yeast were good and
are consistent with figures expected from
this strain birds. The data on feed effi-
ciency (feed/gain ratio) (Table 2) are
again inconsistent but the results showed
that the rations containing different pro-
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TABLE 1
Composition of rations (%)

Maize .. .. .. .. .. .. 5495 54.02 52.79 51.37 46.91
GroundnutCake.. .. .. .. 31.0 31.0 31.50 31.5 33.0
Fishmeal! .. .. .. .. .. 5§ 4.375 3.75 2.5 —
Brewers Dried Yeast2 .. .. .. — 1.355 2.7 5.42 10.84
BoneMeal .. .. .. .. .. 3.0 3.0 3.0 3.0 3.0
Oystershell .. .. .. .. .. 0.5 0.5 0.5 0.5 0.5
Premix* R | A 0.25 0.25 0.25 0.25
WheatOffal.. .. .. .. .. 5.0 5.0 5.0 5.0 5.0
Salt e e s G owa  ony 025 0.25 0.25 0.25 0.25
Methionine .. .. .. .. .. 0.25 0.25 0.25 0.25 0.25
Protein (%) (Calculated) .. .. 24.2 23.9 24.1 24.1 23.96
Protein (%) (Analysed) .. .. 23.81 23.76 24.2 23.9 23.86

*Premix is a vitamin/mineral mixture cotaining all the vitamins, trace minerals and antibiotics required for op-
timum performance of broiler ducks.

1. Proximate chemical composition of fishmeal are as follows: Moisture 10.0%; Crude protein, 65.7:9
Crude fibre, 0.45%, Ash, 13.96%, Fat, 10.9%.

2. Proximate chemical composition of brewer’s dried yeast are: Moisture, 6.3%; Crude protein, 30.4%;
Crude fibre 0.1%; Fat, 0.52; Ask, 4.4%.

Vitamin (Dry basis) (Micrograms/g) Thiamine, 74; Riboflavin 39; Nicotinic acid 3.0; Calcium pan-
tothenate, 19; Biotin, 3; Folic acid 19; Pyrodoxine Hcl, 43.

TABLE 2
Effect of feeding different levels of brewers dried yeast on mean body weight,
liveweight gain, feed consumption and feed/gain ratios on
broiler starters at 6 weeks of age

1 y §0%
Parameters Dietary (%)
586,54
s slg n
337.62 2,5 s s “5.58
2.35% 2.3 2582
Means not followed by the sary supersceipts in the same horivomial column are sig H

from one another.
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portions of brewers dried yeast were more
efficiently utilised by the birds than those
without the yeast. It would appear from
these sesults that dietary treatments have
no effect on the chick performance.

DISCUSSION

Brewers dried yeast contains low level
of methionine (Block and Bolling, 1945;
Chiao and Peterson, 1953 and Vananuvat
and Kinsella, 1975b) hence all the diets us-
ed in this experiment were fortified with
0.25% feed grade methionine. There were
no significant differences in growth rate,
feed intake and feed efficiency (feed/gain
ratio) between the birds receiving graded
levels of brewers dried yeast and those on
control diet. Similar results have been ob-
tained by Vananuvat and Chiraratananon
(1977), Gow ef al., (1975) and Evans
(1968). Gow ef al., (1975) studied the use
of bacterial protein replacing soya bean
meal at 100% and fishmeal at 40 and 80%
in broiler diets. They found no significant
differences in liveweight or feed intake of
any of the group after a 56— day feeding
period. While Evans (1968) found that
weight of broilers fed over 5— and 16—
week periods with control meals and
meals ‘- containing hydrocarbon yeast
replaced fishmeal at 75 and 100% levels
showed no difference. The feed conver-
sion ratio was also similar. However, our
results differ from those of Hudsky ef al
(1980). These authors fed chicks, hens,
broilers and ducks with yeast from
ethanol and sulphite extracts. They found
that only 5% of fishmeal can be replaced
by yeast in diet for chicks and hens, 6%
for broilers and 5% for ducks. Similarly,
Shacklady (1970) and Van Weerden and
Shacklady (1970) concluded from their
feeding trials with n-alkane grown yeast
that satisfactory results were obtained
with broilers when 10% yeast was used in
replacing its equivalent in fish and soya

bean meals. Above this level (15 and
20%), they found that the response was
somewhat variable. These results would
appear to indicate that nutritional trials
have to be carried out to establish replace-
ment value of- every type of yeast
originating from whatever source. Infor-
mation from one type of yeast should
therefore not be extrapolated to cover
yeasts from other sources.

It is interesting to note from the data
presented here that the performance of
birds on diets containing yeasts up to the
highest substitution level, is identical with
those on control diet in spite of the varia-
tions in dietary constituents. It was ex-
pected that Diet 1, the control diet, with
5% fishmeal should present the best
amino acid profile followed by diets 2, 3,
4 and § in that order. Since our analysis of
the yeast used in this experiment is not ex-
haustive, it is not out of realm of reason
to speculate other mediating mechanisms
as suggested by Mordenti (1980), that the
addition of the yeast might (1) increase
the diet palatability (2) though in chicken
the interference of intestinal microflora is
only slightly felt (Piva and Amerio, 1979)
because of the rapid food passage in the
digestive tract, we cannot ignore the
possibility that a higher level of free
vitamins particularly B group, may
favour the development of useful micro-
organisms to the disadvantage of poten-
tially harmful ones, maybe through pH
modifications (Mordenti, 1980).

In conclusion, the results of the present
experiment clearly show that brewery
dried yeast can replace all the fishmeal
protein in broiler starter diet. It is
therefore expected that the use of brewery
dried yeast in poultry feeds would help
lower feed costs. At present time, Nigeria
imports fishmeal to provide chicken feed
protein supplements. Hence, government
restrictions on hard currency expenditures
could lead to extremely sound economic
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motives for utilizing brewery yeast in
poultry feed. The authors have no doubt
in their minds that the country’s beer in-
dustries could produce enough brewers
dried yeast for the country’s needs if only
there is a law forcing them to process
brewery yeast. At the moment it is being
wasted.
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