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SUMMARY

The effect of enzyme preparation Polizyme-BX on growth performance, feed
efficiency and intestinal viscosity was studied in an experiment with 840 broiler
chickens. The experiment was devided into two periods: day 0-21 and day 21-42.
In the first period all animals received wheat based starter diet unsupplemented or
supplemented with Polizyme® -BX (0, 100, 200 or 300 mg/kg). In the second pe-
riod animals received wheat (W) based or maize/wheat (M/W) based finisher diet
unsupplemented or supplemented with PoIizyme® BX (W: 0: 100, 200 or 300
mg/kg; M/W: 0 or 200 mg/kg). The results of the experiment show that enzyme
preparation Polizyme® -BX significantly improved growth performance (2-3 %)
and feed conversion (5-7 %) in all supplemented wheat based broiler chickens
diets. The improvement was more pronounced in starter than in finisher diet. The
overall effect of enzyme preparation in M/W diet remains unclear, because the
preparation was tested only in finisher diet, where the results are similar to those
obtained on W diet. All Polizyme® -BX concentrations significantly reduced intes-
tinal viscosity (W starter diet: 53-58 %, W-finisher diet: 20-36 %, M/W-finisher diet:
13 % (not sig.)). The dose effect of Polizyme® was not very pronounced.

INTRODUCTION

There is considerable evidence that cell wall non-
starch polysaccharides (NSP) of plants play an impor-
tant nutritional role in many monogastric species. The
sturcture of the cell wall material varies from cereal to ce-
real, but all contain non-starch polysaccharides pre-
dominantly of 3-glucans and arabinoxylans with smaller
amounts of cellulose and polysaccharides containing
galactose, mannose and glucose (Annison,, 1993). The
most important NSP of wheat are (soluble arabinoxy-
lans, but the content of §-glucanes can also be very high

(Chesson; 1991). NSP content in wheat, which is one of
the most important ingredients in broiler chicken diets,
can markedly influence its AME value. Annison (1991)
demonstrated that there is a high negative correlation
between the AME of wheats and their soluble NSP con-
tents.
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The negative role of NSP is still not clearly under-
stood, but there are atleast some very important factors,
which can play an imporant role in lowering nutritional
value of wheat and other cereals. One of them is the re-
stricted access of nutrients found in the endosperm, the
other, perhaps oven more important, is the influence of
the NSP on the intestinal viscosity.Dissolved NSP are
capable to create viscous solutions and therby reduce
the diffusion rate of enzymes in the intestinal content,
diffusion of digested nutrients to the gut wall and intesti-
nal rate of digesta transport (Chesson, 1991; Classen
and Bedford, 1991; Campbell and Bedford, 1992; Bed-
ford and Classen, 1992). This leads to inhibited diges-
tion of starch, lipid and protein and, as consequence,
depression in bird performance occurs (Choct and An-
nison, 1992). In the fowl which do not synthesise specific
enzymes for degradation of non-starch polysaccharides
and where the contribution of fermentation of NSP in
ceace and large intestine is insignificant (Raicliffe,
1991), the negative effects of NSP can be very pro-
nounced. The addition of appropriate enzyme prepara-

“able 1: Composition of experimental diets
Tablical: Sastav pokusnih krmnih smjesa

tions can markedly increase nutritional value of wheat
and other cereals (Salobir et al., 1994).

The purpose of present growth experiment was to
specify the optimum dosage of enzyme preparation Po-
Iizyme® -BX (Krka, Novo mesto, Slovenia) containing
mainly ylanase and pB-glucanase added to wheat- and
wheat/maize pelleted broiler diets. In addition the influ-
ence of enzyme supplementation in these diets on the
viscosity of intestinal content was studied.

MATERIALS AND METHODS

840 day-old sexed broiler chickens (Ross) were ob-
tained from a commercial hatchery and assigned to 3-
deck battery with wire floors at controlled temperatures.
The experiment lasted for 42 days and was devided into
two periods: pariod 1 (day 0 to day 21) and period 2 (day
21 to day 42). In period 1 (Starter diet) each of the four
treatments was replicated seven times (7 cages with 30
bird per treatment). Experimental diets in period 1 were

Starter diet Day 0-21 Finisher diet Day 21-42
Pocetna krmna smjesa dana 0-21 Zavr$na krmna smjesa dana 21-42
Wheat based Wheat based Maize/wheat based
Osnova psenica Osnova ps$enica Osnova kukuruz/pSenica

Wheat-pSenica (%) 63,21 63.68 30,96
Maize-kukuruz (%) - - 30,00
Soybean meal Sojina satma % 26,09 25,27 27,92
Fish meal riblje brasno % 4,00 2,00 2,00
Sunflower oil suncokretovo ulje 3,16 5,49 5,50
Salt-sol (%) 0,01 0,05 0,02
Limestone-vapnenac (%) 0.90 0,87 0,67
Ruekana (%) 0,98 1,08 1,38
DL-methionine (%) 0,15 0,06 0,05
Binder-vezivo (%) 1,00 1,00 1,00
Vitamine and mineral premix (%) 0,50 0,50 0,50
Dry matter ST (%) 88.66 88.38 88,14
Metabilisable energy* (MJ ME/kg) 12,20 12,69 12,90
Crude protein s. bjelanéevine (%) 20,93 19,99 19,85
Crude fat s. mast (%) 4,88 6,82 7.62
Crude fibre s. vlaknina (%) 3,10 3,46 3,82
Lys* (%) 1,13 1,00 1,02
Met+Cys* (%) 0,85 070 0,69
Ca (%) 1,01 0.94 0,96
P (%) 0.69 0,66 0,67
P-available* (%) 0.41 038 0,38
Na (%) 0,15 0,14 0,14

* calculated contrent - kalkulirani sadrzaj
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as follows: 1) W-0 = wheat, no enzymes, 2) W-100 =
wheat plus 100 mg Pollzyme -BX/kg, 3) W-200 = wheat
plus 200 mg Poliz me® -BX/kg, 4) W-300 = wheat plus
300 mg Polizyme™ -BX/kg. On the 21st day the birds
were individually weighed and each cage was splitted
into three cages with ten birds par cage (84 cages with
10 bird). In period 2 (finisher diet) each of the six treat-
ments was replicated 12 or 15 times (12 or 15 cages with
10 birds per treatment). Experimental diets in period 2
were as follows: 1) W-0 = wheat, no enzymes, 2) W-100
= wheat plus 100 mg Pollzyme - BX/kg, 3) W-200 =
wheat plus 200 mg Pollzyme -BX/kg, 4) W-300 =wheat
plus 300 mg Pollzyme -BX/kg, 5) M/W-0 =
maize/wheat, no enzymes 6) M/W-200 = maize/wheat
plus 200 mg Pollzyme -BX/kg. The enzyme prepara-
tion Pollzyme -BX (Krka, Novo mesto, Slovenia) con-
tained following main enzyme activities: xylanase
(19200 U/g), B-glucanase (1350 U/g), a-amylase (9930
U/g) and protease (3050 U/qg).

The compositions of experimental diets are pre-
sented in Table 1. All birds received ad libitum access to
feed and water. Feed was provided in fine crumbs (0 to
21 days) and pellets (21 to 42 days). The average pen
weights were recorded at the day O and the individual
bird weight at the 21st and the 42nd day. Feed intake
was determined per each cage. Health status and mor-
tality of birds were monitored daily. Al the birds that died
in first four days of experimentwere substituted with
birds of appropriate weight.

For the intestinal viscosity analysis, at the 20th and
the 41st dayx twelve birds per treatment were randomly
selected and killed. Total intestinal contents were col-
lected from gizzard to Meckel's diverticulum, immedi-
ately homogenised and placed in a microcentrifuge
tubes and centrifuged at 9500 x g for 8 minutes. The su-
pernatant was withdrawn and frozen. The viscosity was
determined by using a rotational Brookfield digital vis-
cometer (model LVDVCP-ll+) maintained at 25 °C and
atashearrate 75s '

Data were analysed usmg the General Linear Mod-
els (GLM) procedure from SAS® software (SAS Institute
Inc., 1990) with the enzyme concentraation, type of diet
(wheat or maize/wheat) and sex main effect. By the sta-
tistical analysis of viscosity data also weight at slaughter
was taken in the model as covariable.

RESULTS AND DISCUSSION

The resilts are presented in table 2. No interaction
between enzyme treatment and sex were found for any

performance parameter and therefore the pooled values
for both sexes are given.The health status and mortality
of the chickens were not affected by enzyme treatment
and are therefore notincluded in the table 2.

In the first period of the experiment (starter diet, day
0-21) all levels of the enzyme preparation Polizyme® -
BX resulted in a significant improvement (p < 0,05) of
both growth rate and feed conversion. Enzyme supple-
mentation increased weight on the 21st day for 8, 10 and
7 % respectively. The feed intake remained on the same
level in all supplemented as well as in unsupplemented
groups (there was only a numerical decrease in feed in-
take in group W-100), and therefore also feed conver-
sion in all supplemented groups in comparison to
unsupllemented group was markedly improved. The im-
provement in supplemented groups ranged from 8 % in
group W-300 to 10 % in groups W-100 and W-200. The
improvement of growth nad feed efficiency parameters
in Polizyme® - BX supplemented groups was accompa-
nied with significant decrease in intestinal viscosity. The
reduction ranged from 53 % in groups W-100 and W-200
to 58 % in group W-300.

The results of second experimental period (finisher
diet, day 21- 42) showed that enzyme addition signifi-
cantly stimulate broiler chicken growth (+ 3 %) only in
group W-100. The |mprovement in both groups supple-
mented with higher Pohzyme -BX dose was only nu-
merical, although there was not a big difference between
all supplemented groups. The difference in feed conver-
sion between supplemented and unsupplemented
groups is also not of statistical importance, but the ten-
dency of improvement could be seen in groups W-100
and W-200. The results obtained in first and second pe-
riod confirmed the results of other studies, which
showed that the enzyme supplementation was more ef-
ficientin the first weeks of growth (Classen and Bedford,
1991; Salih et al., 1991). The intestinal viscosity of un-
supplemented group receiving wheat based diet on the
42nd day was lower than on the 20th day; which could be
expected due to the development of gastrointestinal
tract during growth. Nevertheless our experimental data
have shown that even in older animals (42 days) the en-
zyme addition significantly reduced the intestinal viscos-
ity and stimulate (maintain) better conditions for feed
digestion. The intestinal viscosity of supplemented
groups was significantly reduced; for 20 % in group W-
100, 25 % in group W-200 and for 36 % group W-300. In
the case of starter diet, as well in this case the reduction
was dose related. The dose releated response of di-
gesta viscisity was also found in studies of Bedford and
Classen (1992) and Inborr and Bedford (1994).
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Table 2: Effects of graded levels of enzyme preparation Polizyme® -BX on performance and intestinal viscosity of broiler
chickens receiving wheat or Maize/wheat based diets

Tablica 2: Utjecaj razlicitih kolicina enzima Polizym® -BX na proizvodna svojstava i crijevni viskozitet brojlerskih pilica koji
su dobivali pSenicu ili kukuruz / pSenicu u hrani

Wheat based Maize/wheat based
Osnova pSenica Osnova kukuruz/psenica

Treatment - Tretman W-0 W-100 ’ W-200 ‘ W-300 M/W-0 ‘ M/W-200
STARTER DIET (day o to 21) PoCetna krmna smjesa
Number of pens x birds Broj grupa x pilici 7x30 7x30 7x30 7x30
Live weight-day 0 (g) Ziva vaga-0 dan 414 40,0 40,3 40,6
Live weight-day 21 (g) Ziva vaga 21 dan 5442 586° 597° 585°
Index (%) 100 108 110 107
Daiy gain (g/d) Dnevni prirast 23,9° 26,0° 26,5° 26,0°
Feed intake (g) Uzimanje hrane 945 916 942 942
Index (%) 100 97 100 100
Feed conversion (kg/kg) Iskoristenje hrane 1,874% 1.679° 1,692° 1,725°
Index (%) 100 90 90 92
Viscosity-Viskozitet (cPs) 5,03% 2,39° 2,39° 2,10°
Index (%) 100 v 47 42
FINISHER DIET (day 21 to 42) Zavr$na krmna smjesa
Number of pens x birds Broj grupa x piliéi 15x10 15x10 15x10 15x10 12x10 12x10
Live weight-day 42 (g) Ziva vaga-42 dan 19962 2061° 2051%° 2039%° 1963 2004
Index (%) 100 103 103 102 100 102
Daily gain (g/d) Dnevni prirast 69,3 ' 70,3 68,9 69,5 67,2 68,7
Feed intake Uzimanje hrane (g) 2883 2895 2792 2882 2757 2789
Index (%) 100 100 97 100 100 101
Feed conversion (kg/kg) Iskoristenje hrane 1,981 1,965 1,933 1,976 1,956 1,931
Index (%) 100 99 98 100 100 99
Viscosity- Viskozitet (cPs) 3,19° 254" 2,38° 2,05° 2,41 2,09
Index (%) 100 80 75 64 100 87
STARTER AND FINISHER DIET (day 0 to 42) POCETNA | ZAVRSNA KRMNA SMJESA (0 do 42 dana)
Number of pens x birds Broj grupa x pili¢i 15x10 15x10 15x10 15x10
Live weight-day 42 (g) Ziva teZina 42 dan 19962 2061° 205120 2039%°
Index (%) 100 103 103 102
Daily gain Dnevni prirast (g/d) 46,5 48,2 47,9 47,6
Feed intake Uzimanje hrane (g) 3837 3805 3748 3814
Index (%) 100 99 98 99
Feed conversion (kg/kg) Iskoristenje hrane 1,935° 1,798° 1,810° 1,840°
Index (%) 100 93 94 95

Means with different letter are significantly different (P < 0,05)
Prosjeci s razli¢itim slovima razlike su zna&ajne (P < 0,05)
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Because wheat based and maize/wheat based diets
were isocaloric, the obtained growth results were also on
the same level. The supplementation of maize/wheat
based finisher diet with Polizyme® - BXresultedin nearly
statistically significant better growth (+ 2 %, p <0,10) and
feed conversion (-1 %) results, which is similar to results
obtained on wheat finisher diet. The intestinal viscosity
in the unsupplemented maize/wheat based diet was as
expected somewhat lower then in the wheat based diet.
But even in these conditions the enzyme supplementa-
tion reduced intestinal viscosity for 13 % (not. sig., p <
0,11). Nevertheless remains unclear wheather the en-
zyme addition to maize/wheat based diet in the first ex-
perimental period (day 0 to 21) would be more effective.
According to very pronounced growth and feed effi-
ciency improvement in wheat based diet and based on
the results obtained on maize wheat finisher diet it could
be speculated that also in diets with high maize part the
enzyme addition could be beneficial.

The effects of graded levels of enzyme preparation
Polizyme® -BX in wheat based diet on broiler chickens
performance in the whole experiment (day 0-42, starter
+ finisher diet) are presented in the last part of table 2.
The supplementation resulted in a significant improve-
ment of growth rate in group W-100 and numerical im-
provementin groups W-200 and W-300. The feed intake
of the supplemented groups was somewhat lower than
in the unsupplemented group, but the feed conversion of
all supplemented groups was significantly improved.
The improvement in all groups was very high: 7 % in
group W-100, 6 % in group W-200 and 5 % in group W-
300. The differences between supplemented groups are
not small, though statistically insignificant. It seams that
all three levels of Polizyme® -BX supplementation in
wheat based diet resulted in equally significant improve-
ment of performance.

CONCLUSIONS

The results of the experiment shows that enzyme
preparation Polizyme® -BX efficently improved growth per-
formance and feed conversion and reduced intestinal vis-
cosity in wheat based broiler chickens diets. The
improvemnt was more pronounced in starter than in fin-
isher diet.The overall effect of enzyme preparation in
maize/whet based diet remains unclear, because the
preparation was tested only in finisher diet. The results are
in general agreement with previous findings (Petterson
and Aman, 1989; Graham, 1991; Annison, 1992; Salobir et
al., 1994) and confirmed the efficacy or the given enzyme
complex (Kralik et al., 1993; Salobir et al., 1994).
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SAZETAK

U hranidbenom pokusu na 840 tovnih pilica istrazen je utjecaj enzimskog
preparata Pollzyma -BX na tovne karakteristike i viskoznost crijevnog sadrzaja.
Pokus je bio podjeljen na dva razdoblja: od 0-21. daniod 21. do 42. dana. U prvom
razdoblju svi pili¢i su doblvall pocetnu krmnu smjesu na osnovi penice (W) u koji
je bio zamjesan Pohzym -BX (W: 0, 100, 200, 300 mg/kg). U drugom razdoblju
pili¢i su dobivali zavr§nu krmnu smjesu na osnovi psenice (W) ili kukuruz/psenice
(M/W), u koje je bio umjesan Pollzym -BX (W: 0, 100, 200, 300 mg/kg; M/W: 0,
200 mg/kg). Rezultati ukazuju, da je Pohzym® -BX u svim krmnim smjesama na
osnovi pSenice tijekom cijelog razdoblja pokusa signifikantno pobolj$ao rast pilica
(2-3 %) i konverziju hrane (5-7 %) PoboljSanje je bio izrazitije u prvom razdoblju
pokusa. S obzirom da je Pohzym -BX u krmnoj smjesi na osnovi mjesavine kuku-
ruz/psenica testiran samo u drugom razdoblju pokusa njegov ukupni uginak je ne-
jasan, iako je njegova djelotvornost u zavrsnoj krmnoj smjesi podjednaka kao u
krmnoj smjesi na osnovi pSenice. Sve dodane koncentracije PoIizyma® -BX signi-
fikantno snizuju viskoznost intestinalnog sadrzaja (W-podetna: 53-58 %, W-
zavrsna: 20 36 %, M/W-zavrsna: 13 % (ne signifikantno)). Utjecaj koncentracije
Pollzyma -BX nije bio posebno izrazen.
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