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ABSTRACT 
A practical evaluation of current research trends in the 

utilization of waste yeast and spent grains as they apply to 
the needs of the Pacific Northwest is discussed. Data is 
presented to suggest that waste yeast and spent grain 
should be considered as potential profitable products and 
not as waste to be discarded to the sewer. The animal feed 
industry and, in particular, the culture of fish (maricul
ture) are dependent on feed and feed ingredients which 
are imported into the area. The problems of developing 
new foods for human use from yeast are also presented. 

The wastes from the brewing process are composed 
of a number of different liquid effluents and solids orig

inating from va'rious unit operations. Spent detergents 

and germicides, minor wash-up wastes and container 

cleaning operations containing low and heterogenic 

concentrations of organic materials are disposed into 
conventional sewage systems. These systems are in 
most cases classified as aerobic biological treatment 

processes, often referred to as lagoons and stabilization 
basins, activated sludge and trickling filter systems. 
The type of system selected will depend on a number 
of factors including the final volume and water quality 
desired or accepted by the sewage system or disposal 
area. 

Waste waters which contain high levels of degradable 
materials (i.e., over 2000 ppm) may be processed via a 

rapid liquid high tempera ture process developed by 
T. L. Coulthard and the author for animal waste re
covery.co In this process a slurry of animal waste is fed 
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SINTESIS 
Se discute una evaluaci6n practica de los rumbos actuales 

de desarrollo en la utilizaci6n de levadura de desperdicio y 
bagazo de grano para aplicaci6n de las necesidades del 
Pacifico Noroeste. Se presentan datos para indicar que la 
levadura de desperdicio y el bagazo de grano se deberan 
considerar como productos potenciales provechosos y no 
como un desperdicio que debe tirarse al drenaje. La indus
tria forrajera y en particular la piscicultura (maricultura) 
dependen del forraje y de los ingredientes forrajeros que se 
importan en el area. Tambien se presentan los problemas 
del desarrollo de nuevos alimentos para uso humano a partir 
de la levadura. 

into a fermenter where it is degraded under the high 
temperatures provided by bacterial exothennophilic 
growth. The products of this fermentation may be fed 

back to agricultural livestock in a recycling process. 

The economics of the process are considered to be fa

vorable in locations where animal waste disposal and 

livestock feed is costly. 
Figure 1 shows the plans used in the construction of 

the thermophilic pilot plant and Figure 2 shows two 
thermophilic batch fermenters processing 300 gals each 

of animal waste slurry into animal feed. The heat of the 
fermentation provides temperatures of 55 to 83°C. 

Spent yeast and grain should not be c:msidered as 
wastes under the present market conditions. The de
velopment and formulation of foods for animals and 
humans appears to be an active area of brewery waste 

reseaTch. In an evaluation of the potential development 
of brewery by-products, the favorable qualities of the 
spent grain and yeast as well as the requirements of the 
consumer, economic considerations and market surveys 
are critical. 

Although the grain mashing process is designed to 
prepare a nutrient extract for yeast as well as to yield 

high quality beer, it also produces large amounts of 
washed grain containing double the protein and fibre 
content of the starting materials (Table 1). 
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Figure 1. Pilot Plant layout. 

Figure 2. Thermophilic batch fermenters. 

r 
I 

FIGURE 

Spent grain may be viewed as a washed product with 

100% increase in protein content over feed grade bar
ley. The local Tetail price of feed grade whole barley is 

$81/1000 lbs. The price of spent breweries grain (plus 
hops), sold wet is retailing at $4 to $5/1000 lbs. on a 
dry weight basis. Since the protein value of barley is 
Vz that of the spent grain the true value of barley based 

TABLE I 
Composition of Feed Barley and Brewers Dried Grain" 

-_._--- ------

Ingredient 

Protein 

Fibre 

Fat 

Calcium 

Phosphorus 

Ash 

" Feedstuffs, July 19, 1969. 

Brewers Dried Grain 

% 

24 

16 

6 

0.2 

0.5 

4.0 

Barley 

% 

11.5 

7.0 

1.8 

0.06 

0.36 

2.5 

on equivalent protein content to brewers grain would 

be $162/1000 lbs. Because of the high fibre content of 
spent grain this by·product of the b:'ewing industry is 
often a feed selected for ruminants either in a dry mix 
or as a wet slop. Brewers grain has also been used as a 

replacement for soya bean or blaodmeal flours to in· 
crease the protein content of mushroom composts. 

The spent grain may be combined with other by

products of the beer fermentation industry. For ex
ample, surplus yeast may be fed into spent grain and 
the combination dried. In such a process the prelimi

nary recovery of ethyl alcohol from the yeast slurry 
may be feasible from an economic point of view. 

Yeast protein when supplemented with the sulphur 
amino acid, methionine forms a complete protein in 

that it contains all of the necessary amino acids for 
good animal nutrition. Lysine, an imporumt amino 

acid in the formulation of feeds, is found in consider
ably higher concentrations in brewers yeast than in 

wheat, corn, soya beans or brewers dried grains. Yeast, 
therefore, in addition to being recognized as an excel
lent source of the B vitamins is also an excellent source 
of protein for feed blending. The present retail price 
for brewers dried yeast is $225/1000 lbs. Brewers dried 
grain, as such, is not available locally at the retail level 
but is apparently all incorporated into animal feed 
formulations. The feedstuffs used in animal feed formu

lations are prepared by modern computer selection 
based on nutrient contribution and price. 

With the increasing need to provide reasonably 

priced foods to a growing human population, commer
cial interest has been focussed recently on the rearing 

of marketable sized fish in the shortest possible time. 

Four species of Pacific salmon are under study at the 
Fisheries Research Board, Environment Canada, re
search laboratories. The food conversion rate, i.e. lbs. 

of feed used per Ibs. of fish produced, has been esti
mated to be 1.5 to 2.0. This conversion rate is con
sidered to be slightly better than a broiler chicken 

which averages slightly over 2. However, the chicken 
is capable of a weight gain of approximately Vz lb per 
week whereas salmon most probably requires a year to 
grow from the egg stage to 112 lb. One of the main prob
lems listed by the aquacultuTist is the cost of fish food. 
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Fish food retail price was estimated at the beginning of 
the year at $230/1000 lbs. Fish meal which has served 

as a source of food for fish farms is very expensive and 

in short supply. Fish feed replacements prepared from 

yeast and other competitive protein sources will likely 
constitute at least a part of the fish diet in this industry. 

New food sources for human use are being sought in 

many food research laboratories throughout the world. 

Within North America the present conventional pro

tein resources have been estimated to be sufficient to 

provide 117 gms per day per person. The daily require

ment for present protein resources are sufficient to pro

vide for double the present population. (2) Therefore, 
the incentive behind the development of new protein 

food sources would appear to be to capture some of the 

lucrative laTge markets held by such items as ham

burgers, milk and cheese. According to a recent article, 

the relative cost of a beef patty compared to a similar 

beef patty formulated with 30% of the meat replaced 

by soya concentrate is 1.123 and 0.667 cents per lb re

spectively. (3) 

Brewers grain should be an excellent source of clean, 

high quality protein isolate. As the spent grain leaves 

the lauter tub the crude grain protein has undergone 

the first steps in concentration. 

Yeast has served for many years for the preparation 

of food flavors particularly meat and seasoning. In 

Asia, yeast may be incorporated with beans and other 

products to enhance the resulting product. Such prod

ucts, although common in Asia, appear to have a limi

ted market in North America; however, they may be 

manufactured for export. 

The amount of yeast a person can consume per day 

is limited by its nucleic acid content. The human body 

can ingest approximately 2 grams of nucleic acid per 

day beyond which the serum uric acid assumes toxic 
levels. This level of nucleic acid intake is achieved at 

approximately 30 grams of yeast per day. Processes 

which lower the nucleic acid content and thus enable 

increased consumption of yeast protein have been de

veloped. 

WASTE YEAST 

One of the problems presented with the utilization of 

brewers spent yeast in human food has been the re

moval of the bitter hop taste and yeast flavor. This 

problem is not as much of a technical problem as it is 

a matter of economics. A simple process such as the re

moval of adsorbed hop flavor following pH adjustment 

and extraction must have a minimum cost contribution 

so that yeast proteins are competitive with other pro

tein sources. 

Lastly, it is important to recognize within the brew

ing industry, the need and the concern for the develop

ment of a highly nutritious food beverage. In the under

developed countries the local inhabitants often obtain 

considerable nutrients by drinking unrefined alcoholic 

beverages. In a growing nutrition-conscious society it 

may be opportune to consider that in addition to the 

present beer beverage, a new product be developed 

which incorporates the nutrient advantages provided 

by brewers grain and yeast now wasted. After all, a 

bottle of beer contains fewer nutrients including vita

mins than 1 oz. of bread. The alcohol present increases 

the body requirements for the B vitamins and increases 

the urinary losses of amino acids, magnesium, zinc and 

potassium. 

The brewing industry is fortunate to have two out

standing nutritional resources in terms of brewers spent 

grain and yeast. It should be possible where the pro

duction of one brewery is insufficient to economically 

use the spent grain, hops and yeast to co-operate with 

other brewers to form a joint venture for a central pro
cessing facility. 
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