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Abstract

The biologic test involving the use of rapeseed meal as replacer of the soybean meal, with or 

without supplemental enzyme preparations, used 1680 Ross 308 broilers throughout the 

age period 0-42 days. The broilers were assigned to 6 groups: two control groups (M, MK) 

and 4  experimental groups (E1, E2, E1K, E2K), with 280 broilers per group (6 groups × 2 

replicates × 140 broilers). The trial a control formulation (based on corn, wheat, full fat soy, 

soybean meal, oil and fish meal) and two experimental formulations in which the soybean 

meal was replaced by rapeseed meal as follows: 25%, 34.50% and 38% in E1; 50%, 66.15% 

and 74.14% in E2, according to the developmental stage. The three formulations have also 

been supplemented with 0.5g enzyme complex (beta-glucanase, endo-beta-glucanase, alpha-

amylase, bacilolysine and endo-beta-xylanase) per kg feed (groups MK, E1K and E2K). The 

experimental results show that the rapeseed meal can be used in the compound feeds 

formulations for broilers replacing 25% of the soybean meal without affecting broiler 

performance. Diet treatment with „Kemzyme VP Dry” did not influence significantly 

broiler performance. Soybean meal replacement by rapeseed meal in excess of 25% was not 

justified even with enzyme treatment, even though the economic efficiency was improved 

due to the lower cost of the rapeseed meal..
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Introduction

Researchers are lately concerned to find new nutritional solutions for poultry 

feeding, which to result in improved poultry performance with lower costs.

Poultry feeding uses two major types of raw materials: cereal crops and industrial 

by-products. Some of them became dominant and often indispensable raw 

materials, such as corn and soybean meal, to the detriment of the industrial animal 

by-products, which are currently contested by EU regulations.

The vegetal protein, frequently used in poultry feeding, contains a wide spectrum of 

antinutritional factors and indigestible constituents. Thus, the soybean meal 

contains trypsin inhibitors, lectins, saponins, oligosaccharides (raffinose, stahiose), 

while the rapeseed meal contains glucosinolate, tannins, phenolic acid and 

cellulose. While some of the antinutritional factors can be eliminated by physical 
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treatments such as the heat treatment that destroys trypsin inhibitors, large 

amounts of non-starch polysaccharides (NSP) from the plant protein have low 

digestibility. NSP is considered to have a minor contribution to poultry nutrition 

but some of their constituents have antinutritional activity affecting the use of 

energy and protein particularly in the growing poultry. The low capacity of the 

growing poultry to digest NSP prompted the use of enzymes in the compound

feed formulations for this category of poultry (Charlton, 1997). 

Enzymes are feed additives that can improve the efficiency of the dietary 

ingredients. They are available of over 40 years but their use was limited due to the 

adverse correlation between their cost and benefits. This disadvantage was 

eventually removed by the progress achieved in biotechnology, which decreased 

their costs.

Enzymes have a microbial origin they have a complex molecular structure and a 

very specific activity, each targeting a specific substrate of the poultry  contents 

digestive tract.

Enzymes can be added to the feeds as multi-enzymatic preparations containing 

different enzymes or as specific enzymes performing a single type of enzymatic 

activity based on a specific substrate of the feed (Miles, 2002).

Soybean meal is regarded as the major source of plant protein for poultry diets. It 

is an excellent source lysine, tryptophan and threonine, but it is deficient in 

methionine. Having a high degree of correlation of the essential amino acids, the 

soybean meal protein has a biological value comparable to the animal protein.

The amino acids from soybean meal protein mix properly with corn amino acids 

yielding a balanced mixture for poultry requirements requiring thus a minimal 

supplement of synthetic amino acids (Swick et al., 1997). 

However, due to the limited amounts and to the high cost of this feed ingredient it 

has to be replaced by cheaper, indigenous feed sources.

Rapeseed meal could be an alternative vegetal source for poultry feeding if the feed 

mixture is reformulated properly, the feeding cost decreasing.

The rapeseed meal made from whole seeds contains about 40% crude protein (by 

DM). Rapeseed meal protein is less digestible than soybean meal protein (72% vs. 

88%), but the amino acids balance is quite similar, even higher than in the soybean 

meal (for the sulphur amino acids), Summers et al., 1990 cited by Koreleski, 1993.

Considering the high level of insoluble polyosides and tannins (from teguments), 

the level of metabolisable energy is quite low and is one of the problems of this 

meal, next to the presence of glucosinolate. Furthermore, the high fibre level and 

the low energy level of rapeseed meal are due to the presence of pentosan 

polymers, a form of NSP with low digestibility, which limits the use of high 

amounts of rapeseed meal in broiler diets (Lessier et al., 1990 cited by Slominski, 

1992). Compared to the soybean meal, rapeseed meal has a higher content of some 

vitamins: choline, biotin and folic acid (Bell, 1984 cited by Koreleski, 1993), of 
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calcium, phosphorus (about 65% as phytates, that is unavailable); the sulphur 

content is 1.1% compared to 0.4% in the soybean meal (Swick, 1997). 

Khattak et al. (1996), showed that the use of rapeseed seeds and oil in broiler

compound feeds is not good due to the presence of glucosidases and NSP. Starting 

from this we investigated the effect of two enzyme preparations (one with 

betaglucanase, pectinase and zylanase, the other one a mixture of proteases) as 

well as the presence or absence of rapeseed enzymatic pretreatment. The best 

results were obtained for the compound feed formulations supplemented with 

both enzymatic preparations, without pretreatment (average daily weight gain 

56.59 g compared to 52.09 g).

Slaminsky and Campbell (1990), cited by Cowan et al. (1994), have shown after in vitro 

experiments that the feed with rapeseed is resistant to enzyme attack despite that 

NSP hydrolysis takes place in vivo.

The chemical composition of the rapeseed meal used in the experiment was: 90% 

dry matter, 34.45% crude protein, 2.60% ether extractives, 11.0% crude fibre, 7.0% 

ash, 1790 kcal ME/kg feed.

The purpose of the investigation was to quantify the productive effect of replacing the 

dietary soybean meal from broiler compound feeds by different levels of rapeseed meal 

(indigenous product) supplemented or not with the enzymatic complex Kemzyme VP Dry. 

Material and methods

The biological test of replacing the dietary soybean meal from broiler compound feeds by 

different levels of rapeseed meal supplemented or not with an enzymatic complex was 

conducted on 1680 Ross broilers from 0 to 42 days.

The broilers were housed under microclimate conditions similar to those of a 

production farm with floor rearing, on permanent litter (wood shavings) and in 

separate pens for each group and replicate.

The broilers were assigned to 6 groups: 2 control groups (C, CK) and 4 

experimental variants (E1, E2, E1K, E2K), with 280 broilers in each group (6 groups 

x 2 replicates x 140 broilers). 

The broilers received three types of compound feeds according to their age: start (0 

– 10 days), grower-developer (11 – 28 days) and finisher (29 – 42 days).

Experimental design

Group Diets

C Corn -  soybean meal

CK Corn -  soybean meal + Kemzyme VP Dry

E1 Corn -  rapeseed meal 6%

E1K Corn - rapeseed meal 6% + Kemzyme VP Dry

E2 Corn - rapeseed meal 12%

E2K Corn - rapeseed meal 12% + Kemzyme VP Dry
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The experiment used one control diet and two experimental diets. The control diet 

consisted of corn, wheat, full fat soy, soybean meal, oil and fish meal. The soybean 

meal from the experimental diets was replaced by rapeseed meal as follows: 25%, 

34.50% and 38% in E1, 50%, 66.15% and 74.14% in E2, according to the 

developmental stage. The three formulations were supplemented (according to the 

experimental design) with Kemzyme VP Dry enzymatic complex containing: beta-

glucanase, endo-beta-glucanase, alpha-amylase, bacilolysine, endo-beta-xylanase, 

in amount of 0.5g/kg feed. 

All compound feed formulations were isoprotein, isoenergetic and had similar 

levels of total and digestible sulphur amino acids, lysine, available calcium and 

phosphorus, according to the nutritional requirements recommended for the 

intensive raising of these performing hybrids.

The broilers had free access to the compound feeds and water. The lighting regime 

was continuous (24 h) throughout the experimental period. The broilers received 

vaccines according to the sanitary-veterinary program specific to this category of 

poultry and treated with anticoccidian medication in the prophylactic dose.

Monitored parameters: 

average daily feed intake (g); body weight evolution by developmental stage (g); average 

daily weight gain by developmental stage (g); feed conversion ratio (g feed/g gain); 

liveability index (%); economic efficiency (%).

Statistic calculation

Data were processed statistically by variance analysis using the Fisher test; the 

significant differences between the experimental groups were assessed with the 

Student – t; test, the differences being regarded as statistical for P<0.05.

Results and discussion

Table 1 shows broiler average performance: body weight by growth period, 

average daily weight gain, average daily feed intake, feed conversion ratio, 

economic efficiency and broiler liveability.

Up to the age of 10 days (start period) body weight and daily weight gain were not 

influenced significantly (P>0.05) by the level of soybean meal replacement by 

rapeseed meal. After that age, both at 28 and at 42 days, body weight was 

significantly influenced (P<0.05). The overall average daily weight gain were 2.21 

to 4.82% lower in the experimental groups (E1, E2) as compared to the control (C) 

group. The enzyme treatment did not improve the average daily gain in groups 

E1K and E2K (1.83 to 3.35% lower than in group C); the average daily weight gain 

was 0.95% higher in group CK than in group C.

Soybean meal replacement by rapeseed meal in the compound feeds formulation 

influenced the average daily feed intake and therefore the overall feed intake. 
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Thus, if compared to group C, the experimental groups (except for groups E1 and 

E1K, which displayed similar feed intakes) showed feed intakes lower up to 7.73% 

(group E2). Feed conversion ratio was correlated to the weight gain and to the feed 

intake.

Table 1. Effect of soybean meal replacement by rapeseed meal and of feed treatment 

with „Kemyzme VP Dry” on broiler performance

Diets

C CK E1 E1K E2 E2K

Initial weight 
1)

 (g) 42.75 42.88 42.54 42.82 42.50 42.53

Weight at 10 days 
1)

 (g) 217.34 231.20 210.50 214.70 210.10 210.40

Weight at 28 days (g) 1046.23 
b

1071.28 
a

1014.84 
c

1054.86 
ab

988.43 
d

994.02 
cd

Final weight (g) 1811.42 
a

1828.00 
a

1778.87 
b

1772.23 
b

1725.86 
c

1752.13 
b

Overall period (0-42 days)

Overall gain (kg) 1.769 1.785 1.729 1.736 1.683 1.710

Average daily gain (g/day) 42.11 42.51 41.18 41.34 40.08 40.70

% compared to C  100 100.95 97.79 98.17 95.18 96.65

% compared to CK  99.06 100 96.87 97.25 94.28 95.74

Overall feed intake (kg) 3.361 3.374 3.493 3.472 3.198 3.300

Average daily feed intake (g/day) 80.00 80.33 83.17 82.66 76.14 78.57

Feed conversion ratio (kg CF/kg 

gain)

1.90 1.89 2.02 2.00 1.90 1.93

Economic efficiency: 

% cost / kg gain compared to C 100.00 101.30 101.84 102.20 90.65 94.44

% cost / kg gain compared to CK 98.71 100.00 100.53 100.88 89.49 93.23

Stock liveability (%) 98.93 98.57 100 96.64 99.64 98.93

1) – Not significant differences (P>0.05)

a, b, c, d – The average values with different superscripts within the column 

differ (P<0.05)

The results support the observations of Larbier and Leclercq (1994), according to 

which, the rapeseed meal with no enzyme addition do not affect broiler growth if 

the inclusion level of the rapeseed does not exceed 5% of the broiler compound 

feeds.

The calculation of economic efficiency showed that the feed cost per kg of gain was 

1.30 to 2.20% higher in groups CK, E1 and E1K and it was 9.35 to 5.56% lower in 

groups E2 and E2K, as compared to the control group, C. It can be noticed that in 

the groups with a higher level of soybean meal replacement by rapeseed meal, 

broiler weight was lower and the cost of feed was also lower because the rapeseed 

meal is cheaper.

Mortality (expressed as broiler liveability): 12 broilers overall, of which 7 in the 

control groups and 5 in the experimental groups, but mortality was not due to the 

compound feed formulation.



Anca Gheorghe et al.112

Conclusions

§ Rapeseed meal can be used in the compound feeds for broilers, replacing until 

25% of the soybean meal, compensating the difference in gain by the lower cost 

of the forage

§ The influence of „Kemzyme VP Dry” treatment on broiler performance was 

not significant.

§ Soybean meal replacement by rapeseed meal in excess of 25% even with 

enzyme treatment is not justified by broiler performance, even though the 

economic efficiency was improved due to the lower cost of the rapeseed meal.
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