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Use of brewer's grains for feeding of lambs

A. Kirilov*, K. Ivanov

Institute of Forage Crops, 89 General Vazov, 5800 Pleven, Bulgaria

Abstract. In production of beer, bio-ethanol or bio-diesel from grain or oil-bearing seeds by-products are obtained having good forage characteristics. The by-
products from brewing and distilling industry, which are rich in protein and are successfully used as protein sources in the rations for ruminant animals, are of 
interest to the farmers. The objective of this study was to compare the effect of substitution of 50% of the protein of sunflower meal in the compound feed by 
protein from brewer's grains, preserved and fresh, or from rapeseed meal in feeding of lambs. For that purpose an experiment was carried out with 40 lambs of 
initial live weight of 27 kg from the Pleven Blackface sheep breed divided into 4 groups. On average for the experimental period the obtained daily weight gain 
was 206 g for the lambs from І group fed with sunflower meal and 205 g, 197 g and 253 g for ІІ, ІІІ and ІV group respectively, where 50% of the protein of 
sunflower meal was substituted by preserved brewer's grains, rapeseed expeller and fresh brewer's grains. It was concluded that the substitution of 50% of the 
protein of sunflower meal by such one from brewer's grains or rapeseed expeller did not influence negatively the weight gain and feed consumption in feeding of 
lambs.
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The objective of this study was to compare the effect of Introduction
substitution of 50% of the protein of sunflower meal in the compound 
feed by such one from preserved or fresh brewer's grains or Many industrial by-products from the distilling, brewing and oil-
rapeseed expeller on the weight gain in feeding of lambs from the producing industry, together with the traditional forages and 
breed of Pleven Blackface sheep, which is a dairy breed.concentrated feeds, are used for feeding of the ruminant animals. 

These products in the production of beer, bio-ethanol or bio-diesel 
are rich in protein and have good feed characteristics. The quantity 
of some of them became particularly great after the undertaken Material and methods
policy to increase the share of the used bio-ethanol and bio-diesel 
obtained from renewable energy sources. In beer or bio-ethanol The experiment was laid out with 40 lambs (20 male and 20 
production a by-product is obtained, called brewer's or distiller's female) of average live weight of 27 kg from the Pleven Blackface 
grains. This product is also known under the name of wet brewer's sheep breed divided into 4 groups of 10 animals each, including 5 
(distillers) grain having low content of dry matter (DM). In order to male and 5 female ones. The animals were fed with rations 
decrease the moisture and increase the dry matter content, it is put containing compound feed and equal quantities of straw and hay of 
to centrifugation, by which the dry matter is brought to about 30% mediocre quality.  The lambs in first group obtained, in addition to 
and it is convenient for transportation. In other cases, moisture roughage (hay and straw), also compound feed consisting of maize 
evaporation by drying is applied and a dry product is obtained called grain, barley, sunflower meal (Table 2). In the other groups 50% of 
dry brewer's grain, but this is related to an additional consumption of the protein of the sunflower meal was substituted by protein from 
energy for water evaporation. A comparatively easy method for preserved brewer's grains, preserved (II group), rapeseed expeller   
storage of the wet brewer's grains is their preservation with addition (III group) and fresh brewer's grains (IV group). The substitution of 
of formic acid (Kirilov, 2011). 50%, and not 100% of the protein of the sunflower meal became 

The brewer's and distiller's grains from the brewing and distilling necessary after the findings from the conducted preliminary 
industry, which are rich in protein and are successfully used for observations that the lambs could not eat up the needed quantity of 
feeding of ruminant animals, are of interest to the farmers. Iliev and wet brewer's grains, providing equivalent quantitative substitution of 
Kozelov (2008) carried out an experiment with lambs, replacing the the protein from the sunflower meal. 
protein from sunflower meal with such one from Fermodil – dry At the end of the experiment using the same lambs, in a balance 
distiller's grain and found that the weight gain was 15,5% higher, as (metabolism) trial, carried out with three male lambs of each group. 
compared to that in the control group, having received sunflower On the base of the faeces collected during 7 days trial period, the 
meal. In a similar experiment Lodge et al. (1997) also obtained digestibility of the DM and OM of the ration with sunflower meal, 
higher daily weight gain in the group fed with dry brewer's grain. ensiled brewer's grains and rapeseed expeller was determined. 
There is scanty data in the literature concerning the use of wet From the results for digestibility of crude protein (CP), crude fiber 
distiller's grain for feeding of small ruminant animals. (CF), crude fats (CFats) and N-free extracts (NFE), the content of 
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Abbreviation: DM – dry matter, CP – crude protein, CF – crude fiber, CFats – crude fats, FUG – feed units for growth, NFE – N-free extracts, , OM – organic 
matter



Table 3. Digestibility and energy feeding value of rations

Ration  DM  OM  CP  CFats  CF  NFE FUG FUM

Sunflower meal

Brewer's grains

Rapeseed expeller

75.74±1.36

74.63 ±2.86

73.83 ±1.71

77.7±1.36

76.51±2.59

75.53±1.60

80.54±1.08

78.19±2.34

78.58±1.37

79.39±1.53

80.05±2.87

91.63±0.22

49.29±4.18

53.98±3.55

51.24±3.83

85.32±0.61

83.28±2.42

80.39±1.42

1.21

1.22

1.29

1.03

1.05

1.12

Table 1. Chemical composition of used feeds, % of DM 

Type of feed

Maize, grain

Barley

Sunflower meal

Rapeseed expeller

Brewer's grains, preserved

Brewer's grains, fresh

 Straw

Lucerne hay

Crude protein

9.09

13.21

37.86

26.01

25.43

26.15

3.53

11.18

Crude fiber

3.18

8.99

17.38

8.88

17.26

16.64

36.44

26.62

Crude fat

3.52

2.80

1.00

27.78

9.55

9.10

1.86

1.87

Ash

1.85

3.92

8.04

5.38

4.82

5.01

5.26

7.72

NFE

82.36

72.08

35.72

31.95

42.94

43.10

52.91

52.61

Table 2. Composition of compound feed

Feeds I group, Sunflower 
meal

II group, Brewer's 
grains - ensiled

III group, Rapeseed 
expeller

IV group, Brewer's
 grains – fresh

Maize grain, %

Barley, %

Brewer's grains, %

Sunflower meal, %

Rapeseed expeller, %

Vitamins and minor nutrients, %

Salt, %

Total

48.0

15.0

 35.0

1.5 

0.5 

100.0

 45.0

12.0

23.5

17.5

1.5

0.5

100.0

43.0

 12.0

17.5

25.5

1.5

0.5

100.0

45.0

 12.0

23.5

17.5

1.5

0.5

100.0
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-1 -1 had duration of 42 days. feed units for growth kg  DM (FUG) and feed units for milk kg  DM 
The lamb live weight was controlled at the beginning and at the (FUM) was calculated  by Todorov (1995). The chemical 

end of the experiment on two consecutive days and every two weeks composition of used feeds was determined by Weende method.
during the experiment. Every day the quantity of feed intake and dry The brewer's grains from brewery “Zagorka” in St. Zagora were 
matter content in feed and refuse was controlled and the quantity of preserved with addition of formic acid at the dose of 3,5 l/ton and they 
feed intake was determined.were used after 6-month storage.  The biochemical characteristics 

of the preserved brewer's grains were as follows: DM - 28,6%; рН - 
3,83; N-NH - 0,03%; оrganic acids - 7,71%, including lactic -  42,7%, 3

acetic - 54,2% and butyric acid - 3,1%. The fresh brewer's grains Results and discussion
were from the same brewery and were delivered every week during 
the experiment. The brewer's grains were added every day to the Data on composition of the feeds and rations used in the 
compound feed, substitute for 40% of the protein of sunflower meal. experiment is given in Tables 1 and 2. The crude protein content in 
The lambs were fed twice a day, the daily ration being divided into the sunflower meal was comparatively high, 37,8%, but we used 
equal quantities for the morning and evening feeding. The meal with similar characteristics from the same oil-producing 
compound feed was given to the I group at 0,8 кg/head/day.  In the enterprise near Pleven also in previous years. The preserved and 
other groups 50% of the protein of the sunflower meal, or 140 fresh brewer's grains had close values of crude protein content, 
g/had/day sunflower meal  was substituted by protein from irrespective of the fact that they were from different batches. The 
preserved brewer's grains or 600 g/had/day preserved or fresh values of crude protein content of the rapeseed expeller were similar 
brewer's grain, or192 g/had/day rapeseed expeller respectively. The to those of the brewer's grains. 
hay at 0,6 кg/head/day to each group. The ration was determined so The coefficients of digestibility of the different chemical 
as to provide 200-250 g weight gain a day. The experimental period constituents of the rations are presented in Table 3. The calculated 
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(estimated) energy value of the ration with sunflower meal and lower than that obtained in the experiments of Iliev and Kozelov 
brewer's grains was almost equal, 1,21 and 1,22 FUG respectively. (2008), probably due to the breed differences of the used lambs and 
A little higher values of FUG were found for the ration with the higher daily weight gain attained in our experiments.
participation of rapeseed expeller, 1,29 FUG,which was probably 
due to the higher share of crude fat in the used experimental batch of 
rapeseed expeller. Conclusion

On average for the experimental period the live weight of the 
lambs fed with the rations mentioned above increased from 27 to 36 The substitution of 50% of the protein of sunflower meal by 
kg (Table 4). The average daily weight gain was 206 g for the lambs protein from wet preserved or fresh brewer's grains in the rations for 
from І group fed with sunflower meal and 205 g, 197 g and 253 g for lambs had no negative influence on the average daily weight gain 
ІІ, ІІІ and ІV group respectively, where 50% of the protein of the and feed consumption per unit weight gain.
sunflower meal was substitued by preserved brewer's grains, 
rapeseed expeller and fresh brewer's grains respectively. The 
differences were not statistically significant, probably due to the high References
values of deviations. The experiment showed that the substitution of 
50% of the protein of the sunflower meal by such one from brewer's 

Iliev F and Kozelov L, 2008. Effect of dried distillers grains inclusion grains or rapeseed meal did not influence negatively the weight gain 
in female lambs ration. Animal Science, 3, 70-73 (Bg).and feed consumption in feeding of lambs. There was a tendency to 
Kirilov A, 2011. Caractéristiques de fermentation des ensilages de higher average daily weight gain in the lambs fed with fresh brewer's 
drêches de brasserie. Journées de l'AFPF des 30 et 31 mars 2011 " grains, which was in conformity with the findings made by Iliev and 
Récolte et valorisation des fourrages conservés. Les clés de la Kozelov (2008). The consumption of FUG per 1 kg weight gain was  
réussite".7,10 , 7,04 , 7,56 and 5,94 respectively in the groups fed with 
Lodge SL, Stock RA, Klopfenstein TJ, Shain DH and Herold DW, sunflower meal, preserved brewer's grains and fresh brewer's 
1997. Evaluation of wet distillers composite for finishing ruminants. grains. The higher average daily weight gain in IV group fed with 
Journal of Animal Science, 75, 44-50.fresh brewer's grains resulted in a little lower consumption of feed 
Todorov N, 1995. Nutrient requirements of cattle and buffalo. and energy (FUG) per kilogram of weight gain. The average 
Publishing Hous NIS – UZVM, Stara Zagora.consumption of feed and net energy (FUG) per unit weight gain was 

Feeds
I group, 

Sunflower 
meal

II group, 
Brewer's grains - 

preserved

IV group,
Brewer's

 grains – fresh

Table 4. Daily weight gain and consumption of feeds  

Live weight at the beginning of the experiment, кg

Live weight at the end of the experiment, кg

Average daily weight gain, g

Feed intake, kg/head/day

incl. concentrated feed

hay/straw

brewer's grains

Feed consumption per 1 kg weight gain, кg

FUG consumption head/day

FUG consumption /kg weight gain

III group, 
Rapeseed 
expeller

27.2 ± 2 03.

35 8 ± 3 46.  .

206 ± 42 7.

1 208.

0 761.

0 447.

5 867.

1 39.

7 10.

27 4 ± 2 19.  .

36 4 ± 2 97.  .

205 ± 54 8.

1 26.

0 621.

0 424.

0 214.

5 771.

1 54.

7 04.

27 1 ± 2 16.  .

37 7 ± 2 77.  .

253 ± 34 3.

1 126.

0 621.

0 412.

0 193.

4 865.

1 37.

5 94.

27 3 ± 1 89.  .

35 5 ± 3 38.  .

197 ± 63 9.

1 150.

0 785.

0 365.

5 858.

1 48.

7 56.
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