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ABSTRACT

The multienzyme preparation, as a stabilised mixture of enzymes: [-glucanase, xylanase,
a-amylase, protease, [-glucosidase, cellulase and chemicellulase, and its effect on
fattening characteristics of broilers were investigated in this study. The research has
been carried out on male Avian 34 broilers. Broilers in control group were fed with
preparations containing 21.25% crude proteins and 13.3 MJ/kg ME, i.e. 19.45% crude
proteins and 13.53 MJ/kg ME. The polienzyme preparation in the amount of 0.05% was
added to the diets for broilers in experimental group. After 6 weeks of fattening, the
average live weight of broilers in experimental group was 2088+69.89g, while the
average live weight of broilers in control group was 1962+65.70g (P<0.01).
Supplementation of multienzyme preparation influenced the achievement of higher live
weights of the broilers from the experimental group for 6.42%, compared to the control
and enhanced feed conversion for 5.52%. Evaluation of the inflection point (T)) proved
that the supplementation of multienzyme preparation into the broiler diets improves
progressive growth stage of broilers.
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INTRODUCTION

As energetic forage, maize, barley, triticale, rye and oats are used in the feeding of
poultry. These cereals contain in the cell membranes non-starch polysaccharides such as
cellulose, xylanase and beta-glucanase. Because of the presence of non-starch
polysaccharides, the approach to amylolytical enzymes for starch decomposition and
proteolytic enzymes for decomposition of proteins in aleuronic layer of the grain is made
more difficult. For that reason, one part of nutritive substances does not dissolve in small
intestine but in large intestine, what results in decrease of digestion efficiency. By
adding enzymes into the broilers' food, digestibility and energetic value of forage is
increased. Suggestions for adding the enzymes in the preparations (mixtures), which
besides maize, contain also barley, are based on studies of Rotter et al. (1989), Jeroch et
al. (1993) and Salobir et al. (1995). These results are related to the improved
digestibility, higher energetic value of feedstuffs, increased feed consumption, increased
daily live weight gain, propitious conversion and decreased frequency of sticky
excrements. Enzymes can be added to diets separately or in the form of enzyme
preparations, which has proved more effective because of its synergetic function
(Graham and Pettersson, 1992). By using mixtures which contained polienzyme
preparations, Jeroch et al. (1991) and Richter et al. (1991) have proved the improvement
of broilers live weight for 5.6% and 2.5% respectively in relation to the control group.
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Rajmane (1992) and Brenes et al. (1993) claim that, besides increased live weight for
5.7-9.7%, better food conversion of 8-16% is also achieved. By supplementation of
polienzym preparation, which has also been used in our research, Vranesic et al. (1994,
1999) achieved better growth rate for 3.4-5.4% and better conversion for 1.92-8.34%. By
using preparations with different enzyme mixture, Kralik et al. (1993, 1994, 1995) also
achieved better growth of broilers for 8.2—12%, as well as better feed conversion into the
live weight gain for 8-11%.

The aim of our research was to found out whether a multienzyme preparation
“Pliva” containing beta-glucanase, xylanase, alpha-amylase, protease, beta-glucosidase,
cellulase and chemicellulase, can improve utilization of the diets based on maize and
barley (32.20% and 24.63%, and 40.90% and 22.20% respectively) and enhance the
growth of broilers.

MATERIALS AND METHODS

The study of the multienzyme preparation effect on product results has been carried out
on 140 Avian 34 male broilers. By a random choice they were divided in two groups (70
broilers in control and 70 broilers in experimental group) and kept in two separate boxes
within the same object. The fattening period lasted 6 weeks. Starter and finisher diets
were prepared of the same components so that they had the same chemical composition.
The broilers were fed with starter diet from the 1** until 21* day and with finisher diet
from 22™ until 42" day of life. Enzyme preparation was supplemented into diets for
experimental group in amounts of 0.05% or 0.5 g/kg diet (Table 1).

The amount of water in the diets was determined by drying the sample at 105°C up
to constant mass. The protein content was established by Kjel-Foss type of nitrogen
analyser (protein content=N%x6.25). Crude fibres of the diet mixture were determined
by Hennberg-Stockman method. The content of amino acids was established by
automatic analyser (LKB 4101) using Merck standards (Merck, Germany).The inflection
point and individual stages of growth were established by asymmetric S-function (Kralik
and Scitovski, 1993):
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Asymmetric S-function with one inflection point is continuously increasing in the whole
area, in which it has been defined. The parameters of the function, b and ¢, are
determined on the basis of experimental data using the least square method, while
biological maximum A and coefficients of asymmetry are given empirically. Herewith,
the point tg is the maximum in the region of intensive growth (convex region) and point
tc is minimum in the region of depressive growth (concave region). The interval t<tg
represents the stage of growth preparation, the interval tg<t<t: the stage of intensive
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growth, and the interval t>tc is the stage of growth retardation (Kralik and Scitovski,
1993). The results of the investigations of particular traits were presented by arithmetic
mean and standard deviation (X +s) and differences between the groups of broilers were

tested by t-test. Statistical data were processed on personal computer using Statistica
v.5.0 for Windows software.

Table 1
Composition and nutritive value of the diet
. Starter Finisher
Ingredient (%) Control | Experiment | Control = Experiment
Maize 32.20 32.20 40.90 40.90
Barley 24.63 24.63 22.20 22.20
Soybean meal (42% c. protein) 30.80 30.80 25.90 25.90
Fish meal (65% c. protein) 4.50 4.50 3.50 3.50
Animal fat 4.10 4.10 3.50 3.50
Lysine 0.10 0.10 0.10 0.10
Methionine 0.22 0.22 0.20 0.20
Salt 0.25 0.25 0.20 0.20
Limestone 1.20 1.15 1.50 1.45
Monocalcium phosphate 1.50 1.50 1.50 1.50
Premix 0.50 0.50 0.50 0.50
Enzyme polizyme - 0.05 - 0.05
Total 100.00 100.00 100.00 100.00
Calculated values (%):
Crude protein 21.25 21.25 19.45 19.45
Crude fat 6.35 6.35 5.70 5.70
Crude fiber 3.68 3.68 3.49 3.49
Lysine 1.10 1.10 0.96 0.96
Methionine 0.56 0.56 0.48 0.48
Threonine 0.74 0.74 0.65 0.65
Triptophane 0.25 0.25 0.20 0.20
Leucine 1.36 1.36 1.30 1.30
Cystine 0.31 0.31 0.25 0.25
ME (MJ/kg) 13.33 13.33 13.53 13.53

RESULTS AND DISCUSSION

The effect of multienzyme preparation supplementation was monitored on the basis of
live weights of the broilers and conversion of feed into live weight gain. At the
beginning of the fattening period, the average live weight of broilers was the same in
control and experimental group. At the end of the study period of 42 days, average live
weight of the broilers in control and experimental group was 1962+65.70 g and
2088+69.89 g, respectively. The live weight of the broilers from experimental group was
126 g (6.42%) higher than in control group. Statistically significant differences in live
weights between experimental and control group were established after the first week
(P<0.01) and they remained constant until the end of the fattening period (7Table 2).
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Significantly higher daily weight gains throughout the fattening period were found in the
experimental group and were higher for 6.25% in the 1% week and 15.8% in the 6™ week
than in control group.

Table 2
Average live weight of chickens in fattening
Age of Number of chickens Average live weight (g)  Significance
chickens C E C E of differences
1 day 70 70 41 £1.06 41+£0.90

1 69 70 148 + 4.60 151 £6.07 *E

2 67 68 393+ 1691 | 415+13.74 *E

3 66 68 701 +£22.97 | 724+ 17.14 *E

4 66 68 1081 +£41.41 | 1147 +70.60 *E

5 66 68 1626 + 46.54 | 1688 = 35.99 *E

6 66 68 1962 + 65.70 2088 £ 69.89 *E

C=control group, E=experimental group, ** P<0.01

Comparing the results of feed conversion rate between control and experimental group
of broilers, it is evident that broilers from the experimental group had 5.52% better feed
conversion ratio at the end of the fattening period (7able 3). From these data it is evident
that, during the 42 days of fattening period, the broilers in experimental group consumed
negligible quantity of feed than the broilers in control group, but the food conversion
into the live weight gain was better in experimental than in control group. The utilization
of food (FU), presented as a relation 1 kg live weight and feed consumption in particular
period of time, showed that polienzyme preparation enabled better digestion of nutritive
substances, which affected digestion efficiency, as well as better feed conversion in
experimental group of broilers in comparison to the control group of broilers (50.25%
and 53.19%, respectively).

Table 3

Cumulative review of consumption, conversion and utilization of feed

Week Consumption (kg) Conversion (kg) Feed utilization (%)
C E C E C E
1 0.19 0.19 1.77 1.73 56.50 57.80
2 0.63 0.65 1.80 1.74 55.55 57.47
3 1.21 1.20 1.83 1.76 54.64 56.82
4 1.95 1.98 1.87 1.79 53.47 55.86
5 3.10 3.03 1.95 1.84 51.28 54.35
6 3.83 3.85 1.99 1.88 50.25 53.19

C=control group, E=experimental group

The parameters of asymmetric S-function used in modelling of the live weight growth of
broilers from both groups are presented in 7Table 4. The parameters show different
position of the inflection point (T;: control group 33.75 days and 1478.84 g;
experimental group 32.52 days and 1479.08 g). According to this, the supplement of
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polienzyme preparation stimulated the progressive growth, so that the inflection point
(T)) occurred 1.23 day earlier in the experimental group than in the control group.
Analysis of evaluated parameters shows that broilers in experimental group would reach
the same weight (2736 g) in 53.38 days, whereas broilers in control group would reach
the same weight in 55.74 days.

Table 4
Parameters of the function — growth model
Chicken groups
Parameter Control Experiment

b 0.044105 0.045141

c 4.396885 4.635193

Y 0.01 0.01

Tr 33.7507, 1478.8448 32.5167, 1479.0776
tg 11.7605; 298.3351 11.6571; 298.4667
tc 55.7409; 2736.6406 53.3763;  2736.8734

Curves and growth characteristics are described by asymmetric S-function and presented
on Figures I and 2.

Control group  _ 4000
(1 + 0'0441047 . 6743968845 ~0.01/)1/0.01

4000
(1+0.0451412. ¢ 6351930011 y1/001

Experimental group y =

Figure 1

Growth curve of the control group of broilers
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Figure 2

Growth curve of the experimental group of broilers
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The analysis of fattening traits of broilers (Tables 2 and 3) shows positive effect of
multienzyme preparation, which, as a stabilized mixture of enzymes: beta-glucanase,
xylanase, alpha-amylase, protease, beta-glucosidase, cellulase and chemicellulase,
resulted in better digestibility of nutrients and increased the energetic value of feed.
Therefore, better feed utilization of 53.19% in comparison to 50.22% resulted in better
weight gain of broilers in experimental group. These results are in accordance with
results of Rotter et al. (1989), Richter et al. (1991), Graham and Pettersson (1992),
Jeroch et al. (1993), as well as of Salobir et al. (1995). At the end of the fattening
period, the increase of broilers live weight is approximately the same as the results of the
quoted authors are. However, it should be emphasized that the efficiency of the enzyme
depends on the feedstuffs and on the concentration of enzyme supplement of the diet.
The results of our research concerning the feed conversion in the live weight gain are
approximately the same as the results of Rajmane (1992) and Serman et al. (1997), but
they are considerably below those of Bremes et al. (1993). By adding polienzyme
preparation into the diet, Vranesi¢ et al. (1994) achieved approximately the same effect
of the fattening traits of broilers as we did. Research results of adding multienzyme
preparation in amount 0.05% to the broiler diet (21.25%/19.45% crude proteins and 13.3
MJ/13.53 MJ ME/kg) showed positive effects on the fattening traits of broilers. After 42
days of fattening the broilers live weight was increased for 6.42%. The feed conversion
into the live weight gain was also increased for 5.52%. The mortality of the broilers was
lower in experimental than in control group (2.86% and 5.71%, respectively).
Supplementation of multienzyme preparation in the diet enhanced intensive stage of
growth (group E 11.66-53.38 days, group C 11.76-55.74 days). The period of intensive
growth in experimental group of broilers lasted shorter than in control group, which was
proved by the different positions of inflection points (T;=32.5167 for experimental group
and Ty;=33.7507 for control group). This research confirms positive effect of
supplemented polienzyme preparation on the fattening characteristics of broilers what is
in accordance with earlier studies (Kralik et al., 1993, 1994 and 1995).
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CONCLUSIONS

On the basis of results of the study on effect of multienzyme preparation, supplemented
to the diet in amount of 0.05%, on productive traits of the broilers, following conclusions
can be defined: The average live weights of the broilers fed diets with multienzyme
preparation were for 126 g or 6.42% higher (P<0.01) compared to the control group fed
by the same diet without multienzyme preparation. Supplemented multienzyme
preparation had positive effect on feed conversion ratio which was better for 5.52% in
the experimental group, compared to the control group. It was found that
supplementation of multienzyme preparation in the diet enhance intensive stage of live
weight growth of broilers (group E 11.66-53.38 days, group C 11.76-55.74 days).
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