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ABSTRACT

One thousand five hundred and forty Hybro HI-YR broilers were used in the study. One-day-old
chickens were allocated to four groups; in the pen trial each group comprised 5 replications with 56 birds,
in the digestibility trial there were 7 replications with 15 birds. The dietary treatments were as follows:
unsupplemented control wheat-barley diet or the same diet supplemented with 10 ppm avilamycin, 150
ppm or 300 ppm of plant extract (XT) containing capsaicin (1.98 g/100 g), carvacrol (4.95 g/100 g) and
cinnamic aldehyde (2.97 g/100 g). Performance was determined on days 21 and 48. After slaughter the
rectum content was collected for £. coli and Clostridium perfiingens assay; slaughter yield and sensorial
evaluation of breast and thigh muscles were performed on 16 birds per group. In the digestibility trial,
on days 21 and 32 of life, after slaughter the apparent ileal digestibility of nutrients and amino acids was
estimated on 28 birds per group. In comparison with the control group, up to day 21 of life the admi-
nistration of feed antibiotic and 150 ppm or 300 ppm of plant extract enhanced body weight by 4.7, 5.4
and 8.1% (P<0.01) and improved the feed conversion ratio by 5.8, 3.1 and 7.1%, respectively (P<0.05).
The mortality and culling rate was low (1.8-2.5%). At 48 days of age, performance in groups as well as
carcass characteristics were less diversified, only a slightly higher breast muscle share was obtained in
the experimental groups. Sensorial characteristics of the breast and thigh meat were best in the group re-
ceiving 300 ppm XT. In all supplemented groups the number of E. coli and Clostridium perfringens in
rectal contents was significantly lower than in the control group; supplementation of the diet with 300
ppm XT and feed antibiotic had a similar effect on the number of evaluated microorganisms. Apparent
ileal digestibility of nitrogen, nutrients, and amino acids, particularly of threonine, serine, asparagine,
phenylalanine, histidine and lysine, in 21-day-old chickens was positively affected by XT supplementa-
tion. The coefficients of apparent ileal digestibility of nutrients in older birds (32-day-old) in groups fed
diets with XT or feed antibiotic were similar.

KEYWORDS: chickens, phytogenic extracts, performance, ileal digestibility, amino acids, E. coli,
C. perfringens, sensorial evaluation
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INTRODUCTION

Restrictions on the use of antibiotic growth promotors and other pharmaceutical
enhancers in animal nutrition have opened avenues for the use of feed additives of
natural origin, such as probiotics, prebiotics, or phytogenic substances (Horton et al.,
1991; Damme, 1998; Basset, 2000; Hebeler et al., 2000). However, their modes of
action, especially in poultry, are not fully understood and their performance benefits
are not yet comparable with feed antibiotics (Kamel, 1999; Maidment et al., 1999).
Herbs and spices are currently classified under EU legislation as flavours and appetis-
ing agents. The use of these additives is not without risk, either because their inclu-
sion may reach harmful levels or because of their intrinsic ingredients. At high levels,
some of them, such as tannins, haemaglutinins, saponins, cyanogenic substances or
other components, may exert an antinutritional effect in animals.

The efficiency of biological activity of plant preparations depends on species,
phytogenic substances, their stability and degree of purity, as well as on mode
of action (Horton et al., 1991; Damme, 1998). Plant extracts are standardized
products and are characterized in the literature by a number of activities. Anti-
microbial, antiviral, antifungal activity, stimulation of appetite and secretion of
endogenous enzymes, beneficial effect in the course of gastro-intestinal disorders
and respiratory problems, antioxidant and immunostimulating properties of plant
substances are only a few of those reported in humans and animals (Basset, 2000).
Essential oils and oleoresins-cinnamaldehyde, capsaicin, carvacrol, piperin, allyl-
isothiocyanates, thymol, menthol, and numerous other active agents, in various
compositions constitute the basic ingredients of plant extract preparations.

In the present study the effect of supplementing a wheat- and barley-based diet
with a plant extract preparation on ileal digestibility of nutrients, performance,
carcass characteristics, meat quality, and rectal content bacteria count in broi-
lers was evaluated. The plant extract contained capsaicin, cinnamaldehyde and
carvacrol, and was postulated to affect appetite and digestion processes, to have a
bacteriostatic effect, and to stimulate the growth of Lactobacillus spp.

MATERIAL AND METHODS

The experiments were performed on 1540 one-day-old Hybro HI-YR broiler
chickens of average initial body weight 41.2 g.

Pen trial

One thousand one hundred and twenty one-day-old chickens were randomly
divided into four groups, each comprising five replicates with 56 birds (males/
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females 1:1). Each replicate was kept in a separate-floor pen on wood-shaving lit-
ter. The temperature in the room was initially 29-30°C and was gradually reduced
to 21°C. The lighting program was 24 h light for the first 10 days, later 19 h light
and 5 h darkness. The birds had free access to drinking water.

Chickens were fed diets of the composition shown in Table 1: unsupplemented
negative control (I), or supplemented with 10 ppm avilamycin (II), 150 ppm (I1I),
or 300 ppm (IV) of XTRACT (XT). XT is a stabilized, standardized mixture con-
taining carvacrol from oregano (4.95 g/100 g), cinnamaldehyde from cinnamon
(2.97 g/100 g), and capsaicin from paprika (1.98 g/100 g), coated with hydrogena-
ted rapeseed oil on a gel matrix (produced by AXISS, France, SAS). Premixes
added to diets contained only a coccidiostatic (Diclazuril) and were devoid of
any other conventional feed supplements. The diets were available to the birds ad
libitum (days 1-21, starter diet; days 22-48, grower diet).

TABLE 1
Composition of diets, g/kg
Diets

Components

Starter Grower
Winter wheat v. Cobra 274.0 310.5
Summer barley v. Brenda 274.0 310.5
Soya oil 70.0 62.4
Soyabean oilmeal 339.0 274.0
Dicalcium phosphate 12.9 13.1
Calcium bicarbonate 14.7 15.1
Sodium chloride 3.5 3.6
Premix DKA' 10.0 10.0
DL-methionine 1.9 1.7
Crude protein (N x 6.25) 215.0 195.0
Crude fat 83.3 75.8
Lysine 11.68 10.15
Met + Cys 9.73 8.99
Tryptophan 2.75 2.26
Threonine 8.30 7.41
Ca 10.83 10.67
P total 6.30 6.25
P available calculated? 3.51 3.49
Metabolizable energy® MJ/kg 12.53 12.50

Ysupplied per kg of diet (mg): retinylpalmitate 5.5; cholecalciferol 0.05; dl-a-tocopherylacetate 20;
menadione 3; thiamin 2.5; riboflavin 4.5; pyridoxine 4; cyanocobalamin 0.015; nicotinic acid 25;
Ca-pantothenate 8; folic acid 1.2; choline chloride 450; Mn 74; Fe 30; Zn 45; Cu4; Co 0.4;1 0.3;
Diclazuril; DL-methionine 1.0

23 calculated from the chemical composition of the diets according to GfE Empfehlungen DLG

(1999)
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Body weight and feed intake were measured on day 21 and 48; mortality was
also recorded. At the end of the experiment, 8 males and 8 females from each
dietary treatment were randomly selected and slaughtered after 12 h starvation.
The content from the rectum was immediately collected from each bird for E. coli
and Clostridium perfringens assay, then the birds were plucked, eviscerated and
slaughter yields were determined. The sensorial characteristics of meat (colour,
taste, smell, tenderness, juiciness) of the breast and thigh muscles were evaluated
organoleptically on a 5-point scale by seven trained persons at the Institute of
Animal Products Technology of the Agricultural University in Wroctaw. The free
water content was also determined in the samples of meat according to the method
described by Barytko-Pikielna (1975).

Digestibility trial

Four hundred twenty one-day-old male chickens were randomly divided to
four dietary treatments, each comprising 7 replications of 15 chickens. Each re-
plication was kept in a separate cage in a battery located in a room with the same
standard environmental conditions as in the pen trial. The same diets as in the pen
trial were given to the chickens ad libitum from day 1 to day 21 of life, followed
by respective diets with Sg/kg of Cr,0, added as a marker. On days 21 and 32 of
life 4 chickens per replication (28 chickens per group) were killed, the gastrointes-
tinal tract was dissected and the content of the ileum (20 cm from the ileo-caecal
junction) was collected for estimation of ileal digestibility of nutrients. The ileal
contents were pooled for each replication within a group.

Microbiological and chemical analysis

One gram of fresh rectal digesta was mixed with 99 ml of buffered peptone wa-
ter and subsequent dilutions were prepared. Clostridium perfringens was cultured
on TSC Agar Merck under anaerobic conditions at + 37°C for 24 h. Escherichia
coli was cultured on Chromocult Coliform Agar (Merck) under the same condi-
tions. The presence of E. coli was determined using KOVAC’s preparation for
indol estimation.

The ileal digesta samples prior to analysis were freeze-dried using an Edwards
High Vacuum apparatus. The chemical composition of diets and ileal digesta was
determined according to standard methods (AOAC, 1990). Phosphorus in diets was
analyzed after previous mineralization by the ammonium vanadomolybdate method
using a Specol 11 Carl Zeiss Jena spectrophotometer at a wave length of 470 nm.
Calcium in diets was determined by atomic absorption spectrophotometry using an
AAS-3 EA-30 apparatus (Carl Zeiss, Jena). Amino acids in the diets and ileal digesta
were determined by hydrolysis in 6N HCI for 22 h at 105°C according to the Moore-
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Stein method (1963) and separation of amino acids using a 231 XL Gilson Analyzer.
For determination of sulphur amino acids, the samples were oxidized (0°C, 24 h)
with formic acid and H,O, (9:1) before HCI hydrolysis. The tryptophan content was
measured colorimetrically at a wave length of 590 nm according to the Landry and
Delhaye (1992) procedure after alkaline hydrolysis with LiOH (110°C; 16 h) and
4-dimethyloaminobenzaldehyde (DMAB). Chromium oxide was determined accord-
ing to Fenton and Fenton (1979). Gross energy density was determined with the use of
a Parr KL-10 adiabatic oxygen bomb calorimeter (SP Precyzja, Bydgoszcz, Poland).

Data were evaluated statistically by one- or two-factorial analysis of variance
using SAS® procedures. Differences between treatment means were tested accord-
ing to Duncan’s multiple range test (Duncan, 1955).

RESULTS

During the first 3 weeks of life, mortality and culling of crippled chickens
was low and ranged between 1.8 and 2.5%. On day 21 of life the body weight in
groups fed diets supplemented with plant extract was 5.4% (150 ppm) and 8.1%
(300 ppm) higher in comparison with the negative control group (P<0.01). Body
weight in the group fed the diet supplemented with feed antibiotic was 4.7 %
higher in comparison with the control (Table 2).

TABLE 2
Performance of chickens
Dietary treatment
Parameters control  feed anti- <T «T Pooled
1o biotic 150 ppm 300 ppm SEM
additive 10 ppm

Day 1-21 of life 39
Body weight 21 d, g 5784 60548 608°P 6258 5.90
Daily weight gain, g' 27.54 28.878 28.948 29.78 0.28
Feed conversion ratio, kg/kg 1.56° 1.47° 1.49° 1.44>  0.01
Day 1-48 of life
Body weight 48 day, g 4 2558 2544 2597 2548 18.08

Q 2049 2152 2134 2124 24.93

39 2303 2349 2365 2332 15.18
Daily weight gain, g' 39 48.1 48.9 49.2 48.3 0.31
Feed conversion ratio, kg/kg 39 1.85 1.81 1.79 1.80 0.011

abAB means within a row with no common superscripts were significantly different at:

*0P<0.05, A8 P<0.001
! calculated considering the mortality of chickens in period of 1-21 and 1-48 days
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The feed conversion ratio was 1.56 kg/kg in the control group, in the group fed
the diet supplemented with feed antibiotic it was 5.8% better, while in the groups
fed the diets supplemented XT it was 3.1 (III) and 7.1% (IV) better (P<0.05).

At 48 days of age, the body weight varied from 2309 to 2363 g. Performance
calculated for the entire experimental period was similar in groups fed diets sup-
plemented with the feed antibiotic or plant extract and in the control group. Daily
feed intake amounted on average to 72 g/bird, the feed conversion ratio was only
slightly improved in the groups fed supplemented diets (1.80 in comparison with
1.85 kg/kg in the control group, respectively).

The dressing percentage was similar in all groups (70.6% on average). Breast
muscle shares in the experimental groups were 3.6-1.8% higher than in the control
group. The abdominal fat share in % of LBW was significantly (P<0.05) lower in
the group fed the diet supplemented with 300 ppm XT, in the other groups these
values ranged between 1.40 - 1.66% of body weight (Table 3).

TABLE 3
Slaughter yield, in % of LBW and sensory evaluation of meat in 5 points scale'
Dietary treatment
. Pooled
Item control feed antibiotic XT XT SEM
no additive 10 ppm 150 ppm 300 ppm

Dressing 71.4 70.5 70.5 70.2 0.30
Breast muscle

(without skin) 16.3 16.7 17.0 16.8 0.14

Liver 2.92 2.72 2.71 2.91 0.05

Abdominal fat 1.66° 1.40° 1.40° 0.97° 0.07

Edible giblets (liver, 5.28 4.99 4.99 4.96 0.08

heart, gizzard)

Colour brF:ast 4.17 4.00 4.16 431 0.09

thigh 428 4.05 4.40 4.36 0.09

Taste breast 4.07 3.83 4.16 423 0.08

thigh 4.16 4.03 4.68 4.46 0.08

Smell breast 4.05 3.98 4.13 4.13 0.09

thigh 4.10° 4.03° 4.49° 4.33% 0.08

Tendermness breast 3.86%® 3.59¢ 3.93%® 4.05° 0.08

thigh 4.024 4.004 4.508 4.114 0.07

Tuiciness brF:ast 3.68 3.38 3.88 3.94 0.09

thigh 4.03° 3.944 4.4880 4.12° 0.08

Free water,  breast 21.64 19.28 19.9¢ 20.4¢ 0.18

% thigh 19.34 23.4¢ 19.948 21.68 0.31

4b.ABC means within a row with no common superscripts were significantly different at:
*0P<0.05, 48 P<0.001
Ithere were no significant differences between males and females



JAMROZ D. ET AL. 589

The sensorial characteristics of the breast and thigh meat of broilers were gene-
rally good, however, for some parameters (breast muscles) they were better in the
groups fed diets supplemented with the plant extract (Table 3). In all groups the
meat was well coloured, meat taste and smell in the XT groups were distinctly
better than in control birds. Significantly higher evaluations were obtained for
meat tenderness and juiciness in birds fed supplemented diets as compared with
the control group and the free water content in muscles was lower in the former
(Table 3).

In all supplemented groups, the E. coli and Clostridium perfringens counts
(CFU/g) in rectal digesta were significantly lower than in the control group.
Supplementation of diets with 300 ppm XT affected the number of potentially
pathogenic microorganisms similarly as the addition of the feed antibiotic
(Table 4).

TABLE 4
Number of bacteria (CFU) in 1 g of rectal digesta in 48 day old chickens
Number of bacteria
Bacteria control f.ectd . XT XT Pooled
no additive  2MHPIOUC g 300 ppm SEM
10 ppm pp pp
Eschorichi 3 495x10°  987x10°  845x10° 232x10° 5.80x 10°
SIC. ericha o 435x10°  129x10°  465x10°  8.09x 10* 5.70x 10°
cot 30 4.65%x10%  1.14x10%  655x10%  1.56x 10% 4.02x 10°
o a 450x10°  9.67x100  533x10"  253x102  6.09x 10!
Clostridium

i 736x10°  1.00x10°  575x10°  1.83x10> 3.65x 10
perjringens a0 391x10®  9.83x10° 2.69x10® 1.86x10® 1.75x 10?

statistical calculations were done after log |, - transformation; *»*® means within a row with no
common superscripts were significantly different at: *® P<0.05, #8 P<0.001

There were no significant differences in apparent ileal digestibility of energy
in 21-day old chickens (Table 5). Dry matter digestibility was similar for the con-
trol group and group supplemented with 150 ppm XT; in the group supplemented
with 300 ppm XT it was 4.1% higher. Crude fat digestibility coefficients were
significantly higher in groups fed diets supplemented with plant extract (P<0.05)
in comparison with the control, however, relatively large standard deviations were
noted. Apparent ileal digestibility of nitrogen was high and amounted in means to
about 82%, while the addition of 300 ppm XT enhanced this parameter by 2.7%
(P<0.05).
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TABLE 5
Apparent ileal gross energy, nutrients and amino acids digestibility in 21 day-old chickens, %

Apparent ileal digestibility, %

o Pooled
Component control feed antibiotic XT XT SEM
no additive 10 ppm 150 ppm 300 ppm
Energy 66.9 65.5 66.8 67.2 0.67
Dry matter 65.9° 62.9° 65.6° 68.5¢ 0.70
Crude fat 64.5% 55.6° 68.1° 74.2¢ 2.79
Crude ash 19.9 11.2° 17.9%® 29.7¢ 2.33
Nitrogen 82.5¢ 81.92 82.7¢ 84.7° 0.36
Asp 77.5° 79.5% 80.5° 81.8° 0.52
Thr 70.3¢ 74.5% 75.0% 76.8° 0.88
Ser 79.2¢ 80.8% 81.2¢® 83.8 0.88
Glu 91.5* 91.22 93.1° 93.8° 0.33
Pro 91.5* 84.3% 86.4° 87.5° 0.72
Met 90.3° 87.0° 88.7% 89.92 0.46
Phe 84.32 80.2° 86.9% 87.2¢ 1.06
Lys 86.2¢ 88.3% 87.0% 88.9° 0.43
Arg 88.8% 90.6* 91.3¢ 87.6° 0.50
Trp 80.4 79.1® 75.7° 84.5¢ 0.88

+bABmeans within a row with no common superscripts were significantly different at:

+P<(0.05, A P<0.001

the digestibility coefficients (%) for Cys (78-82), Gly (77-80), Ala (80-85), Val (76-79), Ileu (79-
81), Leu (79-82), Tyr (74-77), His (86-90) were numerically but insignificantly higher in 300 ppm
XT group

The apparent ileal digestibility of amino acids in 21-day old chickens (Table 5)
was high (about 82%), yet significantly higher for asparagine, threonine, serine,
glutamic acid, and tryptophan in the group fed the diet with 300 ppm XT in com-
parison with the control group.

In older birds (32 days of life) the apparent ileal digestibility of energy was
relatively higher (71.9-73.7%) than in younger chickens, and similar in all groups
(Table 6). Also the digestibility of dry matter, nitrogen and fat also was similar,
however, a tendency towards better fat digestibility in group IV was noted. The
coefficients of apparent ileal digestibility of total amino acids reached a mean of
83.3% and were only slightly higher than the values obtained in younger birds
(82.6%), however for some amino acids significant differences between groups
were found.



JAMROZ D. ET AL. 591

TABLE 6
Apparent ileal gross energy, nutrients and amino acids digestibility in 32 day old chickens, %

Apparent ileal digestibility, %

o Pooled
Component control feed antibiotic XT XT SEM
no additive 10 ppm 150 ppm 300 ppm
Energy 73.5 72.0 71.9 72.6 0.67
Dry matter 68.8 68.7 68.6 69.3 0.64
Crude fat 59.4 58.7 58.9 63.2 1.70
Crude ash 39.1 42.7 44.6 43.6 1.40
Nitrogen 81.3 80.6 79.7 80.7 0.53
Ser 76.3 81.8% 81.4% 83.2° 1.04
Glu 94.2 93.1%® 92.0° 92.6° 0.27
Ala 78.9 74.4% 71.1° 73.0® 1.08
Met 83.8° 84.5% 83.6 85.1° 0.49
Leu 86.6 85.4% 82.1° 84.1% 0.62
Tyr 84.4 80.5%® 78.9° 80.6% 0.76
Lys 85.6 84.9 84.4 85.6 0.52
Arg 86.1° 89.1° 89.5% 90.9° 0.55
Trp 83.6° 83.7° 79.6° 81.4%® 0.56

abABmeans within a row with no common superscripts were significantly different at:

+bP<(.05, ~8P<0.001

the digestibility coefficients (%) for Asp (80-81), Thr (71-75), Pro (88-91), Cys (76-78), Gly (80-
84), Val (80-83), Ileu (84-86), Phe (85-88), His (86-88) and Lys were insignificantly diversified
between groups

DISCUSSION

Long-term use of feed antibiotics in broiler chickens has confirmed their efficacy,
especially in sub-optimal field conditions. However, consumer health concerns have
led the European Union (EU) to ban a number of the commercial feed antibiotics
available on the market. Alternative feed additives that may improve performance
and are effective and acceptable to EU consumers are urgently required.

Plant extracts based on capsaicin, cinnamaldehyde and carvacrol are used
primarily in the pig and poultry feed industries as appetite and enzyme secretion
stimulants (Lee et al., 1995; Kamel, 1999; Frost and Sullivan, 2000; Manzanillo
et al., 2001), however, the number of scientific studies on their influence on ani-
mal performance is relatively small.

As it is the most widely used additive in the poultry feed industry, avilamycin
at 10 ppm was used as the feed antibiotic of choice to serve as a positive control
in the present experiments. Comparison of the body weight of 21-day old broiler
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chickens pointed to similar growth-promoting effects exerted by the feed anti-
biotic and addition of 150 ppm of plant extracts. The administration of 300 ppm
XT, however, showed the best performance in the starter period by improving
body weight by 8.1% and the feed conversion ratio by 7.1%. Generally, all sup-
plemented groups showed significantly improved feed conversion ratios.

In older birds, only tendencies towards a slightly higher body weight and
slightly better feed utilization (P>0.05) in supplemented groups compared with
the negative control were observed. The slightly worse performance indices seen
in the feed antibiotic group in older birds are in agreement with results obtained in
previously reported studies (Jamroz et al., 1992; Gollnisch and Halle, 2001).

Some beneficial effects of improvement of carcass quality were obtained by
the dietary application of 300 ppm of plant extracts. A tendency towards a greater
share of breast muscle was noted in the chickens from the group fed the diet with
150 ppm XT. The amount of abdominal fat in the carcass was radically reduced by
feeding the diet enriched with 300 ppm of plant extract, while the efficacy of 150
ppm XT was comparable with the group receiving the feed antibiotic. The favour-
able influence of plant-origin active substances on carcass quality has also been
described by other authors (Horton et al., 1991; Rosinski et al., 2000; Gollnisch
and Halle, 2001; Roth-Maier et al., 2001; Suto et al., 2002).

The tendency towards higher breast muscle share in the carcass may be re-
lated to the benefits seen in the apparent digestibility of specific amino acids. A
tendency towards higher values of ileal total amino acid apparent digestibility
coefficients, in particular lysine, was observed in chickens fed diets supplemented
with plant extract or antibiotic. These values were similar to those estimated in
young chickens by Jamroz et al. (2001). The improvement of the digestibility of
some amino acids may be due to the antibiotic or to the presence of active sub-
stances of the plant extracts, mainly from paprika. Capsaicin has been shown to
stimulate the activity of serine proteases, particularly trypsin and chymotrypsin, in
laboratory animals (Platel and Srinivasan, 2000). The affinities of trypsin for basic
amino acids (lysine and arginine) and of chymotrypsin for aromatic amino acids
phenylalanine and tyrosine could explain the improved digestibilities of these
amino acids. Lehmann et al. (1996) has shown a correlation between an increase
in breast meat share and increased dietary availability of lysine and threonine in
young turkey poults. In the present study, the increases in apparent ileal digesti-
bility of lysine (2.7% over control) and threonine (3.7% over control) were also
accompanied by a better breast muscle share in the body of chickens.

The sensorial characteristics of the meat from the breast and thigh muscles
were the best in birds from groups fed diets supplemented with plant extract,
especially with 300 ppm XT. The stimulatory effect exerted by capsaicin and cin-
namaldehyde on endogenous secretions and on digestion may result in a cumula-
tive improvement of nutrient utilization and better quality indices.
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The active ingredients of the plant extract used in this experiment, particularly
when it was used at a dose of 300 ppm, reduced the Clostridium perfringens and
Escherichia coli counts in rectal contents to an equal degree as avilamycin. While
the control of pathogenic intestinal microflora by direct antimicrobial action of anti-
biotics has been confirmed in numerous investigations, the reduction of populations
of these microbes by plant extracts may occur by another distinct pathway (Maid-
ment et al., 1999; Hebeler et al., 2000). Previous studies in post-weaning pigs have
shown that the inclusion of XT results in a significant increase of Lactobacillus spp.
counts in caecal contents (Manzanillo et al., 2001). In rats this has been linked with
stimulation of Lactobacillus growth and lactic acid production in the presence of
carvacrol, the active component of oregano. Lactobacillus spp. have been shown
to act by a number of mechanisms, including competitive exclusion, to reduce the
numbers of pathogenic bacteria in monogastric animals. This would support the
conclusion that the feed antibiotic avilamycin and the phytogenic additives both
reduced the number of gut pathogens, albeit by different pathways.

Dietary feed additives have been shown to work by a number of different
mechanisms such as their ability to modify gut microflora and endogenous secre-
tion of enzymes (Jakob et al., 2000). A reduction of the cholesterol level has been
observed in poultry (Wenk et al., 1998), while antioxidant or anti-stress properties
(Valenzuela,1995; Tschirch, 2000) have also been reported.

In our investigations the 300 ppm dose of XT, in particular, improved the co-
efficients of fat and nitrogen digestibility in 3-week-old chickens. Comparable
effects were obtained between the groups supplemented with 150 ppm XT and the
feed antibiotic at 10 ppm. The positive influence of capsaicin on fat metabolism
in rats has also been shown in the investigations of Yoshioka et al. (2000).

CONCLUSIONS

From the results of the present study it can be concluded that certain para-
meters of performance, weight gain, feed conversion, carcass characteristics, gut
microbial status as well as digestibility were improved in groups fed a diet sup-
plemented with plant extracts over the group fed an unsupplemented diet. Fur-
thermore, this improvement was comparable with the results of birds fed a diet
supplemented with feed antibiotic.

The differences between groups, evoked by a feed additive and seen in this experi-
ment, were distinctly larger in younger birds than in older ones, due to the immaturity
of the digestive tract and microbial enzyme systems in the early growth period. The
results from this study warrant further investigation to clarify the dose-dependent
physiological modes of action of plant extracts and their biologically active substances
in order to establish these as a sustainable alternative for poultry feeding systems.
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STRESZCZENIE

Wplyw fitogennego ekstraktu na wyniki produkcyjne, strawnos$¢ skladnikow pokarmowych,
jako$¢ tuszki i stan mikrobiologiczny jelita u kurczat w réznym wieku

Tysiac pigéset czterdziesci kurczat broilerow Hybro HI-YR przydzielono do czterech grup
doswiadczalnych. W do$wiadczeniu wzrostowym kazda grupa skladata si¢ z 5 powtdrzen po 56
ptakow odchowywanych w boksach na scidlce, w doswiadczeniu strawnosciowym kazda grupa
sktadata si¢ z 7 powtdrzen po 15 ptakéw odchowywanych w klatkach. Przygotowano nastgpujace
4 diety: kontrolna pszennno-jgczmienna bez dodatkow, taka sama dieta z dodatkiem: 10 ppm avi-
lamycyny lub 150 ppm albo 300 ppm ekstraktu roslinnego (XT) zawierajacego kapsaicyng (pa-
pryka), karwakrol (oregano) i aldehyd cynamonowy (cynamon) w ilos$ci odpowiednio 1,98; 4,95
12,97 g/100 g preparatu. W doswiadczeniu strawno$ciowym oznaczono pozorng strawnosé jelitowa
sktadnikow pokarmowych poubojowo w 21 i 32 dniu Zycia kurczat. Wyniki odchowu na $cidlce
byly rejestrowane w 21 i 48 dniu zycia, a po uboju u 16 ptakow z kazdej grupy okreslono liczebno$¢
E. coli i Clostridium perfringens w tresci jelita grubego oraz wydajnos¢ rzezna, cechy sensoryczne
mig$nia piersiowego i uda oraz ilo$¢ wolnej wody w migsniach. W 21 dniu zycia dodatek do diety
antybiotyku paszowego lub 150 ppm i 300 ppm XT spowodowaly zwigkszenie masy ciata 0 4,7; 5,4
lub 8,1% (P<0,05) i poprawg wykorzystania paszy o 5,8; 3,11 7,1% (P<0,05) w poréwnaniu z grupa
kontrolna. Smiertelno$¢ i selekcja kurczat byta niska i wynosita 1,8-2,5%. W wieku 48 dni wyniki
produkcyjne oraz wydajnos¢ rzezna byly podobne w grupach, jedynie we wszystkich grupach
otrzymujacych dodatki stwierdzono nieznacznie wigkszy udzial mig$ni piersiowych w tuszce.
Cechy sensoryczne migsa byly nieco lepsze u kurczat z grup otrzymujacych ekstrakt roslinny.
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W grupach z dodatkami stwierdzono nieco mniejsza niz w grupie kontrolnej liczebnos$¢ E. coli
i istotnie (P<0,05) mniejsza liczebnos$¢ C. perfringens w tresci jelita grubego. Dawka 300 ppm XT
powodowata podobna zmiang w liczebno$ci mikroorganizméw jak antybiotyk paszowy. Pozorna
strawnos¢ jelitowa aminokwasow, tluszczu i azotu u ptakéw w wieku 21 dni byta wigksza w grupach
otrzymujacych diete uzupetniona XT, szczegolnie dotyczylo to treoniny, seryny, asparaginy, feny-
loalaniny, histydyny i lizyny. Wspotczynniki strawnosci pozornej sktadnikow pokarmowych u star-
szych ptakow byty zblizone w grupach otrzymujacych XT lub antybiotyk paszowy.



