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Abstract: This experiment was conducted to investigate the effect of form of diets with different levels of
biozyme enzyme on broilers performance. 800 Arbor Acres strain chickens were used in a factorial
arrangement 2x3 with 2 form of diets (pellet and mash) and 3 levels of biozyme (0, 0.75 and 1.5 kgfton) in
a randomized completely design with 6 treatments and 3 replicates in each treatment and 45
birds/replicates. The weight gain (WG), feed intake (FI) and feed conversion ratio (FCR) were measured
weekly from week 1-6. Carcass components were recorded at the end of trial (day 42). The WG were
significantly (P<0.05) greater in broiler fed pellet diets than comparable groups. The birds fed diet containing
0.75 kgfton biozyme had greater WG (56.31 vs. 54.77 and 54.57 gram) and better FCR (1.7 vs. 1.79 and 1.84)
than birds fed diets containing the two others levels. The weight of breast, thigh, abdominal fat and liver were
significantly (P<0.05) greater in broilers fed 0.75 kg/ton Biozyme and pellet diet. Heart weight in broilers fed
pellet diets were significantly (P<0.05) heavier than the broilers fed mash diets {(9.56 vs. 8.056 gram). On,
the other hand, Right ventricle to Total ventricle ratio was not affected by form of diet. It is concluded that the
performance and carcass characteristics were improved in pellet diets.
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Introduction

It is well recognized that feed represents the most
sighificant cost of broiler production. Most production
costs estimates range from 60-70% as being feed
costs. Certainly, the major portion of feed costs is for the
ingredients used. However, the cost of feed processing
represents a significant portion of feed costs and likely
gives the greatest opportunity for influencing broiler
performance beyond nutritional adequacy (Behnke and
Beyer, 2004). The technique which is used in feed
processing of poultry is different such as: using the feed
additive like enzymes, probiotic, and etc, or changing in
the feed processing e. g. extruded, milling, pelleting and
etc. Using each of these techniques are depending on
their facility and purpose of breeder for producing. In the
recent decade, usage of poultry feed in the form of pellet
have a lot of benefits such as: decreased ingredient
segregation, less time and energy expended for
prehension, destruction of pathogenic organisms,
thermal modification of starch and protein, improved
palatability and these benefits attract a lot of adherent
(Behnke, 1994). Where as, manufacturing plant is not
available to all breeders, usage of other processing can
be effective. Since the commercial introduction of
exogenous enzymes over 15 years ago, their use has
increased greatly, not only in traditional markets where
wheat and barly are the principal grains, but also in
countries where corn and sorghum form a major part of
the poultry diet. Research related to the variability of corn
and soybean meal (Coon et af, 1990; Lesson efaf,
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1993, Leske ef a/., 1993; Wyatt ef al., 1999, Douglas ef
al, 2000; Barrier-Guillot ef af, 2001) has helped to
identify the significant feeding value variability among
corn and soy samples and to show potential
opportunities  for  improvement. The  chemical
composition of maize can be varied from batch to batch
resulting in considerable variation in its energy value for
poultry (Cowieson, 2005). Commercial and academic
studies have shown that the judicious use of exogenous
enzymes can ameliorate these inconsistencies in the
nutritional value of maize, improving body weight gain,
FCR and flock uniformity (Acamovic, 2001; Adeola and
Bedford, 2004). Marsmann et al. (1997) suggested that
improvement in the nutritional value of soybeans could
be achieved with protease and carbohydrase enzyme
supplementation. These researchers reported
improvement in the digestibility of the non-starch
polysaccharide fraction of soybean meal with the
enzyme supplementation. Recently, Biochem company
make an effort to produce Biozyme enzyme that
containing Avizyme 1502 and Betafin S, for improving
inadequacy of diet which based on corn-soybean meal.
There is limited published information about the effect of
this enzyme on broiler performance. The combined
effects of this enzyme and form of diet are rarely
investigation. The purpose of the present set of
experiments was to investigate the effect of pellet and
mash diets associated with Biozyme enzyme on broiler
performance.
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Table 1: Ingredient composition and calculated analysis
(ka/ton) of the basal diets (as fed basis)

Ingredient Starter Grower Finisher
Yellow corn 442 451 488
Soybean meal 330 330 260
Wheat 120 120 200
Shell 10 9.15 8.7
Bicarbonate soda 15 - -
Salt 1 1 1
Fish meal 50 50 -
Lucern meal 20 20 10
Premix’ 6 6 5

DI -methionine 1.8 1.8 1.6
Lysine 0.7 0.7 0.35
Dicalcium phosphate 12 12 10
Qil 5 5 15
Clinacoccus - 0.35 -
Natozyme - - 0.35
Total 1000 1000 1000
ME (kcal’kg) 2800 2890 2950
CcP 21.8 20 17.81

"Supplied per kilogram of diet: vitamin A 10000 IU; vitamin D,
9790 IU; vitamin E, 121 IU; B, 20ug; Riboflavin, 41.4 mg;
Calcium pantothenate, 40 mg; Niacin, 22 mg; Choline, 840
mg; Biotin, 30pg; Thiamin, 4 mg; Zn sulfate, 60 mg; Mg oxide
60 mg.

Materials and Methods

In this study, 800 Arbor Acres strain chickens were
used in a factorial arrangement 2=3 with 2 form of diets
(pellet and mash) and 3 levels of biozyme (0, 0.75 and
1.5 kgfton) in a randomized completely design with 6
treatments and 3 replicates in each treatment and 45
birds/replicates. Biozyme was used, containing betaine
(480000 mg/kg), Endo 1.4 beta xylanase (150 U/kg).
protease (2000 U/kg) and Alpha-amylase (200 U/kg)
(Producer Biochem Company). The basal diets were
based on corn and soybean meal. Three sets of basal
diets were used: one for broiler starter (1-21 day), two for
broiler grower (22-35 day), and the other for broiler
finisher (36-42 day). The ingredient composition and
Analysis of the basal diets are shown in Table 1.
Despite similar chemical composition of basal diets,
according two form of diets (pellet vs. mash) and adding
different levels of enzyme to each form of diet 6 dietary
treatments were used diet 1 (0 kgfton enzyme and
pellet), diet 2 (0.75 kgfton and pellet), diet 3 (1.5 kgfton
and pellet), diet 4 (0 kgfton enzyme and mash), diet 5
(0.75 kgfton enzyme and mash) and diet 6 (1.5 kg/ton
enzyme and mash). The pellet and mash feeds were of
the same composition and were manufactured from the
same stocks of feed ingredients.

10 cm thick of wood shavings was laid under the
poultries. The chickens were weighted on the first day
and were placed to the divisions each contained 45
chickens in the poultry. Commercial broiler rations were
provided ad libitum from O to 42 days. Water was
supplied to both groups at ad libitum level by refreshing
constantly. Room temperature was maintained at
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32+1°C during the first week and gradually decreased to
24°C by the end of the third week. Live weight, feed
consumption, feed conversion and weight gain
calculated weekly from week 1-6. On day 42, two birds
(close to the mean pen weight) were selected, fasted for
4h, and after being weighted killed. After the removal of
feathers, viscera, shanks and neck, the weights of the
eviscerated hot carcass, abdominal fat, breast muscle,
thigh, total heart and right ventricle weight were
measured.

For performance and carcass measurements, individual
birds were considered as the experimental unit. All data
were subjected to two-way analysis of variance using the
general linear models procedure of the SAS® (SAS
Institute, 1997) to determine the main effects (form of
diets and levels of biczyme) and their interaction. To
compare results between form of diet and levels of
enzyme by Duncan was performed. Significant
differences were considered at P<0.05.

Results and Discussion

Form of diet: The results of broiler performance is
shown in Table 2. The weight gain (59.94 vs. 50.5) and
feed intake (101.9 vs. 96.9) were significantly {(P<0.05)
greater in broilers fed pellet diets than mash diets. FCR
was intensively affected by form of diet that on pellet form
was better. Hull ef a/. (1968) reported birds fed pelleted
diets a 5% better feed conversion, but regrinding the
pellets resulted in a lower feed conversion than the meal
diet. Combs (1959) and Calet (1965) observed that birds
fed crumble for starter and pellet for grower and finisher
period had higher weight gain and better feed
conversion ratio (FCR) than broiler fed mash for whole
period (similar results reported by Proudfoot and Hulan,
1982). Kilburn and Edwards (2001), found that pelleting
the rations significantly increased body weight and
improved feed conversion ratio. Van Biljon (2005),
reported that chickens on the crumble-pellet dietary
regimen were significantly heavier at 42 days when
compared with birds fed either all-mash, or fed the
ground crumble-pellet regimen. Who also found that
feed conversion in the chickens on the crumbles and
pellet was significantly better than the chickens fed the
ground crumble-pellet diet and the all-mash diet. The
better performance and net return in birds on pellet,
emphasis the importance of feed mills to produce
excellent quality pellets to help broiler producers to
obtain maximum growth and feed conversion and
therefore maximum income from their broilers. The
physical form may have a stimulatory effect in the
digestive tract that improves nutrient utilization of the
pellet. Improved feed conversion with pellet diet was due
to increase body weight, which is in general agreement
with most of reports (Johannes, 2005; Clarke and
Wiseman, 2005; Engberg ef al, 2002) but in
disagreement with others {Canan Bolubaksi et al,
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Table 2: Weight gain, feed intake and FCR of broilers as influenced by form of diet and Biozyme

Treatments Form of diet Biozyme Weight gain' Feed intake' FCR {g/g)*

1 pellet 0 58.777 100.8% 1.72x¢

2 Pellet 0.75 61.13° 1047 1.7¢

3 Pellet 1.5 59.91° 101.3* 1.6°

4 Mash 0 50.37° 94° 1.87%

5 Mash 0.75 51.49° 97.3% 1.9%

6 Mash 15 49.62° 99 430 22

Main effect means

Farm of diet Pellet 59.94° 101.9° 1.7°
Mash 50.5° 96.9° 1.9°

Levels of Biozyme 0 54 .57¢ 97.4° 1.795°
0.75 56.317 100.5° 1.793°
1.5 54.77¢ 100.4¢ 1.84

3Values in same column without common superscripts letters (a-c) are significantly different (P<0.05). 'Each mean represents from one

bird (gram/bird/day). *corrected for mortality.

Table 3: Carcass characteristic of broilers at 42 days of age' as influenced by form of diet and biozyme supplementation

Weight of organs (g) Farm of diet Levels of enzymes

Pellet Mash 0 0.75 1.5
Carcass 2373 19402 21328 2216# 21212
Thigh 5257 4382 4867 4957 463"
Breast 606° 4672 522: 556° 531¢
Abdominal fat 55.8° 31¢ 40.5° 472 432
Heart 9.56° 8.05 80.3% 9.08° &
RVITV 0.45° 0.46° 0.49° 0.44° 0.45°

Values in same column without common superscripts letters (a-c) are significantly different (P<0.05).

20035). The results of carcass traits are shown in Table
3. The weight of carcass, breast, thigh and abdominal fat
was influenced by the form of diet. Heart weight in broiler
fed pellet diets were significantly (P<0.05) heavier than
the broilers fed mash diets. On the other hand, Right
ventricle to total ventricle ratio (RV/TV) was not affected
by form of diet (P>0.05). Munt ef af. (1995), shown that
pellet form effect on the carcass traits such as gizzard
and plucked empty body. Julian (1994), who reported
that ascetic broiler chickens are growing significantly
faster during the first week post-hatch and that
suggestion slowing their growth might help to prevent,
or control the incidence of acites. Canan Bolubaksi et af.
(2005) found that RV/TV ratio and heart weight ratio were
significantly higher in pellet group and they had higher
mortality rate due to ascites than the mash form diets.
The relationship between pelleted feed and ascites was
confirmed by Arca et al. (1985), who observed a 15%
incidence with pellet feed versus 4% with mash feed.
Ascites is the severe syndrome, causing enormous
loses, in the broiler industry all over the word. Not only
due to mortality but also caused to reduce body weight
and increased condemnation at slaughter (Shlosberg
and Bellaiche, 1996; Wideman and Robert, 1999). The
ratio of the right ventricle to the total ventricle mass is a
gross indicator of ascites (Mc Govern ef al., 1999).
Metabolic pressure increase when the broilers feed
much more pellet diet which this lead to failure of right
ventricle, but in this study, broilers didn't have any
problems on their right ventricle with increasing feed
intake. We didn't see incidence of ascit in broilers and it
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was a result of the best control of environmental
condition in this experiment.

Levels of enzyme: As shown in Table 2, we also
observed that Biozyme supplementation improved
weight gains, feed intake and feed conversion ratio
(FCR). The birds fed diet containing 0.75 kg/ton Biozyme
had greater weight gain (56.31 vs. 54.77 and 54.57
gram/bird/day) and better FCR (1.793 vs. 1.795 and
1.85) than hirds fed diets containing the two others
levels. Douglas ef a/. (2000) demonstrated that
supplementation of maize/soy diets with a commercial
carbohydrate/protease preparation improved the energy
value of the diets. Garcia et al. (2003) observed that
using Amylase enzyme of maize/soy diets improved fed
efficiency, but it has no significantly effect on carcass
traits. Zanella et a/ (1999), also reported that enzyme
supplementation improved overall crude protein
digestibility in corn/soy-based broiler diets by 2.9%
(80%zx0.7 vs. 82.9%+0.7). Performance studies by the
same research group demonstrated that the enzyme
supplementation improved body weight and feed
conversion ratio by 1.9 and 22%, respectively.
Greenwood ef al. (2002), reported that addition of
Avizyme 1502 in to reduced ME diet (2, 3 and 4% in
starter, grower and finisher) improved performance in
terms of 42-day body weight and FCR. Additionally, Kidd
et al. (2001), found that Avizyme 1500 improved
significantly 49-day mortality corrected feed conversion
when applied OTT into a diet with increased lysine and
TSAA levels compared to the ones found in IS. Enzymes
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may hydrolyse polysaccharides that are involved in
encapsulation of starch or protein, rendering
compounds available for digestion that were previously
not accessible to endogenous enzymes. Additionally,
enzymes may hydrolyse antinutrients such as Phytin
(Cowieson ef al., 2004), enzyme inhibitors or Lectins
(Huo et al, 1993), increasing the efficiency of
endogenous enzymes and improving the net energy of
maize. It has also been demonstrated that the use of
various exogenous enzymes can improve the nutritional
value of diets by reducing the loss of exogenous
material.

In this experiment, levels of enzyme were significant
effect on carcass traits where as the weight of heart and
RV/TV ratio didn't influence by them. Broiler fed diets
containing enzymes had heavier weight of breast, thigh
and abdominal fat than the others and this results are
agree with other studies (Wvyatt ef a/, 1999). Caf et al.
(2002), and Waldroup et al. (2002), reported that adding
enzyme supplementation of broilers feed corn-soy bean
meal had significant effect on abdominal fat and other
carcass traits and this is the result of getting energy from
enzyme supplementation diets. GreenWood ef a/. (2002)
found that adding Avizyme 1502 in corn-soy meal broiler
diet has not effect on carcass traits.Esteve-Garcia and
Stefan (2000) investigated that the effect of DI-methonin
and betaine on growth performance and carcass
characteristics in broilers and shown that betaine
positive effect on carcass traits. We also found that the
carcass traits were improved by the synergism effect of
Biozyme. One of the importance ingredient of Biozyme
component is a betaine that donor methyle groups and
this improve carcass traits.

Interaction effect: Results of Table 2 indicated
interaction between form of diet and levels of enzyme.
The weight gain and feed intake were significantly
(P<0.05) greater in diet 2 (0.75 kgfon enzyme and pellet)
than the other diets, but diet 3 was the bhest FCR.
Interaction between pellet and levels of enzymes shown
that processing of pellet didn't have any effect on
Biozyme activity. However, the weight gain was
influenced by the interaction effects more than the feed
conversion ratio. Al Bustany (1996) found that enzyme
supplementation was more effective on the mash than
on the pelleted diets for improving the feed conversion
ratio and reducing the frequency of sticky droppings, as
indicated by the significant interaction between form of
diet and enzyme supplementation. Yuben et al. (2004),
found that the Xylanase supplementation improved
weight gains and feed conversion in pellet form of diet.
Inborr and Bedford (1994), investigated of adding
enzyme to steam pelleting during fed processing and
shown that conditioning at 75°C for 30s reduced -
glucanase activity compared with control mash diets to
66% of initial activity, whereas 15min conditioning at
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75°C reduced recovery to 49%. They also report that
there condition was a negative effect of conditioning
temperature and a positive effect of enzyme level on live
weight gain and feed efficiency. These results showed
that the use of supplemental Biozyme in corn-based
diets for broilers was beneficial, irrespective of the
presentation method of processing diets. Furthermore,
recent work by the author has demonstrated that
Xylanase, amylase, protease and Phytase can be used
effectively in combination to improve the performance of
broiler chickens fed on maize/soy diets that have been
"down-specified" in terms of energy, amino acids,
calcium and phosphorus (Dansico Animal Nutrition,
Unpublished data). These data showed that both FCR
and body weight gain of birds fed on a low nutrient
density diet (reduced by approximately 1.2 g/kg available
phosphorus, 1.2 g/kg calcium, 0.57 uj/kg metabolizable
energy and 1-3% in amino acids) could be returned to
that of birds fed on a nutritionally adequate diet when the
low nutrient density diet was supplemented with
Xylanase, amylase, protease and Phytase (Cowieson,
2005).
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