
659

Bulgarian Journal of Agricultural Science, 16 (No 5) 2010, 659-664
Agricultural Academy

EFFECT OF HOSTAZYM C 100 ON GROWTH PERFORMANCE AND SOME
HEMATOLOGICAL AND ETHOLOGICAL INDEXES OF YEARLING RAMS

I. VARLYAKOV, N. GRIGOROVA and T. SLAVOV
Trakia University, Faculty of Agrarian Science, BG –6000  Stara Zagora, Bulgaria

Abstract

VARLYAKOV, I., N. GRIGOROVA and T. SLAVOV, 2010. Effect of Hostazym C 100 on growth perfor-
mance and some hematological and ethological indexes of yearling rams. Bulg. J. Agric. Sci., 16: 659-664

A scientific and economic experiment was carried out for testing the effect of the multienzyme fibrolytic
preparation Hostazym C100 on growth performance, feeding behavior and some hematological indexes of year-
ling rams for a period of 100 days. Hostazym C100 has a predominant endo-1,4-â-glucanase and secondary
cellulase, á-amylase, protease and hemicellulase activity and has not been tested on ruminants yet. The experi-
ment encompassed 12 yearling rams of the Blackhead Pleven breed with an average live weight of 26.460 ±
0.220 kg at the beginning of the trial, divided into two groups – control and experimental. They were fed an equal
ration containing 60% concentrate mixture and 40% meadow hay. Ten days prior to the trial, the ration of the
experimental group of animals was supplemented with Hostazym C100 in a dose of 1 g/kg of concentrate
mixture. The following effects of Hostazym C100 were found: reduction of the consumption of dry matter of the
ration per 1 kg of weight gain with 3.6% and insignificant increase of the average daily gain, slight decrease of
feeding activity at the expense of reduced feeding period and increased rumination period in standing position. No
negative effects on hematological indexes were found.
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Introduction

Multienzyme products are an alternative method
for the intensification of fattening and the production
of farm animal products after the prohibition of nutri-
tive antibiotics and hormonal preparations. Most of
the enzyme products on the market are intended for
swine and poultry. Only a few are used in ruminant
nutrition. Their economic efficiency is still disputable
and the mechanism of their effect is not thoroughly
studied. Investigations so far have shown that prod-
ucts with predominant cellulase, xylanase and/or

glucanase activity can improve the disintegration of
both roughage and concentrate feed in the ration and
increase meat and milk production of large and small
ruminants (Zheng et al., 2000; Granzin, 2005; Kady,
2006; Cruywagen et al., 2007). The composition of
the ration should account for the type, dose and method
of administration of the enzyme product (McAllister
et al., 2001). Presumably, the multienzyme fibrolytic
supplements are more effective in diets with predomi-
nant composition of concentrate feed (Perez, 2004)
and if added to dry feed in the ration 7-14 days prior
to consumption, a stable enzyme-and substrate com-
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plex is formed that prevents the quick hydrolysis of
the product by the proteolytic microorganisms in the
rumen (Beauchemin et al., 1999).

The objective of the present study was to observe
the effect of the multienzyme fibrolytic preparation
Hostazym C 100 on growth performance, feed con-
version, some hematological parameters and the feed-
ing behavior of yearling rams, fed a diet of 60% con-
centrate feed and 40% meadow hay.

Hostazym C 100 has a predominant endo-1,4-â-
glucanase and secondary cellulase, á-amylase and
protease activity. Its effect on ruminants has not been
tested up to the present moment.

Material and Methods

A scientific and economic experiment was carried
out for a period of 100 days. It encompassed 12 year-
ling rams of the Blackhead Pleven breed with an av-
erage live weight of 26.460±0.220 kg at the begin-
ning of the trial. The animals were divided into two
groups – control and trial. They were kept free in cu-
bicles in closed housing with a free access to drinking
water and salt lick. They were fed twice a day at 9.00
h and 15.00 h with a ration of the same composition
and quantity. The trial group received the enzyme
preparation Hostazym C100 at a rate of 1 g/kg of
concentrate feed 10 days prior to the trial.

The daily ration was adjusted with the increase of
live weight. The quantity and chemical composition of
the ration are given in Table 1.

The experiment involved four control weighings of
the animals of both groups to find the live weight after

the adaptation period, on the 30th, 60th and 100th days
of the trial period.

The feeding behavior of the trial animals was stud-
ied during the second half of the experimental period
by direct individual continuous 24-hour monitoring.
The indexes of basic functional activities (iFA) were
calculated by the method described in our previous
publications (Varlyakov et al., 1995, 2007).

Both groups of animals were blood tested at the
end of the trial period. The following parameters were
tested: blood sugar, alkaline reserves, serum urea,
hemoglobin, cholesterol, total lipids, total protein, al-
bumins and globulins.

The applied methods of analysis of the above-
mentioned parameters were described in another pub-
lication (Sivkova, 2007). The results were processed
with a computer package for statistical analysis.

Results and Discussion

Growth performance and feed conversion
The results of the study showed that supplement-

ing the ration with Hostazym C100 lead to an insig-
nificant increase of the average daily gain with 5.80
g.kg-1 and significant (ð<0.05) reduction of the con-
sumption of dry matter (DM) per kilogram of weight
gain with 3.97 g.kg-1 (Table 2).

We observed growth intensification and improve-
ment of feed conversion after supplementing the ra-
tion of small ruminants with Hostazym C100 in some
other studies as well (data not published). Similar re-
sults were obtained by Pinos–Rodriguez et al. (2002)
and Sivkova (2007).
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control trial control trial CP CF
meadow hay 0.300 0.300 0.500 0.500 86.00 Май.22 28.40
- barley 0.400 0.400 0.475 0.475 88.00 10.20 4.80
- wheat 0.150 0.150 0.165 0.165 88.50 11.80 2.10
- sunf. meal 0.100 0.100 0.110 0.110 87.40 31.20 26.20

DM, g.kg-1
Chemical composition, 

g.kg-1

Table 1
Quantity and chemical composition of the fed forage

Forage
1 - 30

experimental day, kg
30 – 100

experimental day, kg
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Feeding behavior
The data, presented in Table 3, show a prevailing

feeding activity of animals of both the control
(iFa=0.458) and the experimental group (iFA=0.423).

The effect of Hostazym C100 supplementation to
the concentrate feed of the experimental group was
expressed in an insignificant reduction of the feeding
behavior with 7.8%. There were more indicative dif-
ferences in the separate elements that constituted the
feeding behavior. The values of the functional activi-
ties (FA) were decreased, i.e. feeding – more than
14% (from iFA=0.086 to iFA=0.074) and rumina-
tion in lying position– almost 28% at the expense of
the increase of FA rumination in standing position with
34.17% (p<0.05). The reasons for those changes
were as follows: number one, increased appetite of
the animals from the experimental group when fed
concentrate feed - this effect was established in other
studies of ours as well (Varlyakov et al., 2008); num-
ber two, shortening of the period from nutrition to
beginning of rumination and stimulation of the total
functional activity, the latter leading to the increase of
the share of rumination in standing position in the total

time, devoted to rumination. This reflected as a re-
duction both of the share of rumination in lying posi-
tion and the total period of rumination and nutritional
activity as a whole.

This hypothesis was confirmed by the data on the
FA of standing. During the experiment, the animals of
the experimental group were more often involved in
situations of active intercourse – games, ritual pos-
tures and increased motor activity, reflected in the
higher values of the FA of standing with almost 13%
(iFA=0.381 vs. iFA=0.338 in the control group). The
values of the FA of lying were similar for both groups
(Table 3), which showed the lack of a negative effect
on it as a basic element, characterizing the rest and
comfort of the animals.

One possible explanation of this effect is the as-
sumption of Sivkova (2007), that the better conver-
sion of cellulose by rams after the addition of a
fibrolytic preparation leads to excess accumulation of
carbohydrate reserves in the organism as a result of
which a certain part of the pyruvate is directed to li-
pogenesis, proved with higher lipid and total choles-
terol levels and, possibly, to steroidogenesis.

Effect of Hostazym C 100 on Growth Performance and Some Hematological and Ethological Indexes...

? ±S? ? ±S?
Live weight, kg
- beginning of trial 26.239 2.179 26.688 2.227
- end of trial 40.021 3.249 41.267 2.485
Total gain, kg 13.782 1.163 14.579 0.988
Average daily gain, g 138 0.12 146 0.10
DM intake, kg 0.966 0.012 0.966 0.012
- including concentrate mixture 0.618 0.004 0.618 0.004
- including roughage 0.348 0.008 0.348 0.008
DM consumption (kg) per kg gain 7.334 0.087 6.933** 0.071
- including concentrate mixture (DM) 4.592 0.029 4.341*** 0.024
- including roughage (DM) 2.742 0.057 2.592* 0.047

Table 2
Effect of the enzymatic preparation Hostazym C 100 on weight development and forage utilization in 
yearling rams

* - significance of differences between control and experimental group
*  - p<0.05; * * - p<0.01; * * * - p<0.001

Indexes
Groups n=6

control Hostazym C 100
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The data on the 24-h dynamics of the studied func-
tional activities showed the following:

- Two clearly expressed peaks of feeding, related
to the beginning of feeding, in both the control and
experimental group.

- Even though the total 24-h dynamics of rumination
in standing position in the control and experimental
groups was similar, the peaks were more clearly
expressed after the supplementation of the ration with
Hostazym C100. A more active rumination in standing
position was observed before and after the morning
feeding.

- During 40% of a 24-hour period animals were
standing and not engaged in any activity or made
restrained movements. The highest peaks of the activity
were within 11.00-13.00 h and 17.00-23.00 h and
almost none between 04.00 and 07.00 h.

- Animals of both groups were actively resting
mostly in the hours within 16.00 - 20.00 and 22.00 -
07.00. During the rest of the day, single short peaks
were registered in the control and almost complete
lack of lying in the experimental group.

Hematological parameters
There are just a few studies on the effect of

exogenic enzyme supplements on the hematological
parameters of ruminants. Most of the trials showed

insignificant or low-significance differences between
the control and experimental groups, which were within
the normal physiological thresholds and, according to
the authors, this was the result of the adaptive reac-
tions of the organism of the studied animals (Hristov
et al., 2000; Radev, 2005; Sivkova, 2007).

The hematological parameters in the present study
were not significantly affected by the enzyme prepa-
ration Hostazym C100, supplemented to the ration
(Table 4), which was a sign of the good health status
of the studied animals from the control and experi-
mental groups and supported the assumption that the
use of enzyme fibrolytic products in the nutrition of
ruminants was harmless for the potential consumer.

The data on Table 4 outlined the following tenden-
cies:

- Hostazym C100 slightly decreased blood sugar
content and level of alkaline reserves in blood.

- The enzyme preparation increased total protein
content.

- Higher values of total lipids and cholesterol in the
blood serum were found.

Similar results were obtained in other studies we
conducted on the effect of Hostazym C100, namely
in yearling rams fed an equal ratio of concentrate feed
and roughage (unpublished data) and lambs fed a high
concentrate ration (Grigorova et al., 2009).

? ±S? ? ±S?
Feeding activity 0.459 0.020 0.423 0.014
Eating 0.086 0.006 0.074 0.003
Rumination in lying position 0.243 0.028 0.176 0.022
Rumination in standing position 0.129 0.007   0.173* 0.017
Standing 0.338 0.018 0.381 0.016
Rest 0.203 0.029 0.196 0.013
* - significance of differences between control and experimental group
*  - p<0.05

Type of activity Control group Hostazym C 100

Table 3
Effect of the multienzymatic preparation Hostazym C 100  on functional activities in yearling 
rams (iFA)
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? ±S? ? ±S?

Control group 12 3,89 0.28 3,46 0.25
Hostazym C 100 12 3,26 0.17 3,22 0.08

Control group 12 225.81 6,48 216.85 4,74
Hostazym C 100 12 220.43 9,50 211.47 7,64

Control group 12 5,36 0.17 5,36 0.15
Hostazym C 100 12 5,36 0.27 5,55 0.31

Control group 12 82.27 1,52 79.85 1,12
Hostazym C 100 12 83.93 1,14 81.57 1,61

Control group 12 47.59 0.63 44.94a 1,12
Hostazym C 100 12 46.02 1,49 51.23 3,03

Control group 12 34.82 1,60 34.91 2,65
Hostazym C 100 12 38.07 1,94 30.35a 2,95

Control group 12 1,40 0.08 1,39 0.12
Hostazym C 100 12 1,26 0.10 2,01 0.35

Control group 12 1,57 0.10 1,40 0.11
Hostazym C 100 12 1,67 0.15 1,57 0.13

Control group 12 2,20 0.12 1,90 0.1
Hostazym C 100 12 2,21 0.14 2,22 0.167

Cholesterol, mmol.l-1

Table 4
Effect of the enzymatic preparation Hostazym C 100  on some hematological parameters 
in yearling rams

 no statistical significance of differences between control and experimental group

Albumins, g.l-1

Globulins, g.l-1

Albumins/Globulins

Total lipids, g.l-1

Blood sugar, mmol.l-1

Alkaline reserves, mg %

Urea, mmol.l-1

Total protein, g.l-1

Group n Before feeding 2.5 h after feeding

Conclusion

The results of the present study lead to the conclu-
sion that supplementing the ration of yearling rams with
Hostazym C 100 decreased the consumption of dry
matter per kilogram of gain with 3.6% and insignifi-

cantly increased the average daily gain. A slight de-
crease of feeding activity was stated, mostly the result
of reduced feeding period. No adverse effects on
animal behavior were observed. Hostazym Ñ100 did
not affect the studied hematological parameters, re-
gardless of the more intensive growth processes.

Effect of Hostazym C 100 on Growth Performance and Some Hematological and Ethological Indexes...
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