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Summary

This research was conducted to determine effects of echinacea supplementation quail diets on growth performance and carcass
traits. A total of 207 Japanese quail (Coturnix coturnix japonica) were used in the study. They were divided into one control and two
experimental groups each containing 69 Japanese quail chicks. Each group was divided into three subgroups of 23 chicks. The study
lasted 35 days. The control group (C), was fed basic rations without supplement. The rations of experimental groups were supplemented
with 1 g/kg (GI) and 5 g/kg (Gll) of echinacea, respectively. At the end of the study, there were no statistically significant differences in
terms of live weight gain, feed consumption, feed efficiency or carcass yield (P>0.05). Nevertheless, live weight increased in the second
week in Group Il (P<0.05). There were statistically significant differences in the weight of heart, liver and wing (P<0.05). In conclusion,
echinacea supplementation had no additional effect on quail performance.
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Bildircin Rasyonlarina ilave Edilen Ogiitiilmiis Ekinezya
(Echinacea purpurea) bitkisinin Bliyiime Performansi ve
Karkas Ozellikleri Uzerine Etkisi

Ozet

Bu arastirma, bildircin rasyonlarina ilave edilen ekinezyanin biiylime performansi ve karkas 6zellikleri Gizerine etkilerini belirlemek
icin yapilmistir. Bu ¢alismada toplam 207 Japon bildircini (Coturnix coturnix japonica) kullanilmistir. Her grupta 69 civciv bulunan bir
kontrol ve iki deneme grubu, olusturulmustur. Her grup kendi arasinda 23 civciv iceren Ugerli alt gruba ayrilmistir. Deneme 35 giin
strdirtdlmustdr. Kontrol grubu (C), temel rasyonla beslenmistir. Deneme gruplari rasyonlarina sirastyla 1 g/kg (Gl) ve 5 g/kg (Gll)
ekinezya ilave edilmistir. Arastirma sonunda, canh agirlik artisi, yem tiketimi, yemden yararlama orani ve karkas verimi (P>0.05)
acisindan istatistiksel olarak anlaml bir farkllik gériilmemistir. Bununla birlikte, ikinci haftada Grup Il de canli agirlikta (P<0.05), artis
gorilmustar. Kalp, karaciger ve kanat agirhginda istatistiksel olarak anlamli fark (P<0.05) bulunmustur. Sonug olarak, ekinezya ilavesinin
bildircinlarda performans lzerinde herhangi bir etkisi olmamistir.

Anahtar sozciikler: Bildircin, Ekinezya, Performans, Karkas

INTRODUCTION

For many years, plants have played an important role  to supplement animal feed with antibiotics beginning in
in protecting human health and improving their quality 2006, phenolic feed supplements have begun to attract
of life . Throughout history, plants and plant extracts have  the attention of scientists 3. Concerns and prohibitions
been used for medicinal purposes to prevent and treat  surrounding the use of antibiotics and synthetic hormones
human diseases?. With the European Union’s decision not  have encouraged animal feeders to use alternative feed
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supplements such as organic acids, probiotics *> prebiotics,
plant extracts and essential fatty acids °. In recent years,
plants and plant extracts have begun to be used in feed
mixes for poultry as feed supplements that enhance
natural productivity %

Because antibiotics used in poultry mixes to prevent
disease and increase feed efficiency pose the risk of
developing resistance, there has been a search for new
supplements. In this context, more resources have recently
been devoted to research on identifying the effects that
natural and safe aromatic plants and extracts have on living
organisms. It has been reported that the use of aromatic
plants in broilers significantly improves live weight gain
and feed efficiency 7%, while use in egg-laying chickens
has a positive effect on egg weight and production ' and
in Japanese quail, it has a significant effect on live weight
ratios and feed efficiency >4

Inactivated viruses or plant extracts can be used as
immune-stimulators in order to strengthen the immune
system. One of the herbal stimulants that is reported
to stimulate the immune system is Echinacea Purpurea,
which is also used in human medicine. It has been claimed
that some products derived from Echinacea activate
lymphocytes '°. Echinacea Purpurea is widely used as
an herbal medicine for the treatment and prevention
of infectious diseases in Europe and North America '°.
Extracts derived from Echinacea Purpurea are widely
used to treat coughs, colds, bronchitis and other upper
respiratory infections or to prevent illness . It is the
cichoric acid and alkylamides present in Echinacea that
produce these results 8. A limited number of studies have
been conducted on the use of Echinacea in farm animals,
and the purpose of this study therefore is to determine
how supplementing the rations of quail with extruded
Echinacea affects growth performance and carcass quality.

MATERIAL and METHODS

A total of 207 day-old Japanese quail chicks (Coturnix
coturnix japonica) of both sexes were used in this study.
They were divided into 1 control and 2 treatment groups
each containing 69 chicks. Groups were divided into three
subgroups with 23 chicks in each.

The rations were isocaloric and isonitrogenos. The
control and experimental groups were fed with a basic
diet of corn and soybean including 23% CP and 2.900
kcal kg ME. Diets were formulated to meet NRC '° nutrient
requirements. The ration of experimental groups are
presented in Table 1. The experimental design consisted
of three separate diets: The control group was fed a basic
diet without supplements. 1 g/kg of echinacea was added
to the diets of experimental group (Gl) and 5 g/kg of
echinacea was added to the diets of experimental group
(Gll). Feed and water were supplied ad-libitum. Lighting

Table 1. Composition and calculated analysis of basal diets

Tablo 1. Temel rasyonun bilesimi ve hesaplanan analiz degerleri

Ingredients % Values Analysed,%
Corn 51.50 Dry matter  92.50
Soybean meal 43.50 Crude protein 23.0
Oil 2.55 Crude extract 2.61
Limestone 1.20 Crudeash 2.1
Dicalcium phosphate 0.25 Crude fiber  4.92
Salt 0.30 ME **, kcal/kg 2900
Vitamin-mineral prem * 0.50

DL-Methionine 0.10

L-Lysine 0.10

Total 100

*Each 1 kg of vit - min premix: 20.000.000 IU Vit. A, 3.000.000 IU Vit. Ds, 25
g Vitamin E, 4 g Vitamin B;, 8 g Vitamin B, 5 g Vitamin Bs, 20 mg Vitamin B,
20 g Nicotinamit, 12 g Calcium -D- Pantothenaet, 200 g Choline choloride,
50gMn,50g Fe, 50gZn, 10g Cu, 0.891,0.15 g Co, 0.15 g Se

** Calculated

was kept constant in an enclosed building. The experiment
lasted 35 days.

Crude nutrients in feeds and experimental ration were
analyzed using of AOAC?° method . The levels of Metabolic
Energy were calculated with the formula developed by
TSE 2'. At the beginning (0) and on days 7, 14, 21, 28 and
35 of the study the body weight and body weight gain
of the quails was recorded. At the same time, all of the
feed residues of the subgroups were weighed weekly to
measure feed consumptions and feed conversion ratios.

Six male and six female birds from each subgroups, a
total of 144 chicks were randomly chosen and slaughtered
to determine the carcass yield. The liver, heart and gizzard
were removed and weighed. They were weighted, bled
and wet plucked by hand. After plucking, they were
eviscerated, and the carcasses were stored for 24 h at
+4°C and not analyzed statistically since the group feeding
was dissected according to Jones 2. The carcass parts used
in the experiment (leg, breast, back, wing and neck) were
assessed with the skin.

After slaughter, the animals were weighed again and
the warm carcass weight was recorded. The slaughter
process was conducted by removing the internal organs
of the chicks and weighing the internal organs for each
animal on a scale with accuracy of £10 mg. Cold carcass
weight was determined after keeping the carcasses
at +4°C for 18 h. Cold carcass weight was divided by the
slaughter weight to determine cold carcass yield.

Statistical analyses and the significance of the mean
scores between the groups for body weight, body
weight gain, feed consumption, feed conversion ratio,
carcass weight and yield were determined using the
variance analysis method. Significant differences between



treatment means were determined using Duncan’s
multiple range test with a 5% level of probability. The
statistical analysis was conducted using the SPSS 16.0 (Inc.
Chicago. IL. USA) program.

RESULTS

Measured body weights are shown in Table 2.
The body weight of quail chicks in this study was not
significantly influenced by echinacea supplementation.
BWG, FC and FCR are shown in Table 3 and the pattern
of these parameters was similar in all the groups
throughout the experimental period. Feed consumption
in the experimental groups which were given echinacea
supplements of 1 g/kg and 5 g/kg were found to be higher

Table 2. Mean body weights for the groups (g)
Tablo 2. Gruplarda ortalama canli agirliklar (g)

weks | Gl | St Gt

0 8.61+0.94 8.56+0.10 8.55+0.09 -
1 23.60+0.46 23.15+0.52 23.28+0.53 -
2 52.96+1.17% 52.48+1.09° 55.74+1.02° *
3 99.67+1.40 99.64+1.80 99.62+1.69 -
4 139.01+1.86 140.72+1.73 136.15+1.86 =
5 173.97+1.81 174.12+2.35 174.04+2.35 -

a,b: Means on the same row followed by different letters differ significantly

(P<0.05)

-: Differences among the groups were not statistically significant (P>0.05)
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than that of the control groups. In the last weeks of the
experiment, the carcass parameters were not statistically
significant in any of the groups. Slaughter weight and
carcass yields were not affected by the different levels of
echinacea supplementation (P>0.05). Parameters used for
the carcass traits of the chicks are provided in Table 4 and 5.

During the study, both experimental group | and Il lost
two animals due to trauma.

DISCUSSION

At the end of the study, no statistically significant
difference was realized in terms of live weight in the
experimental groups by supplementing feed rations with
extruded echinacea at aratio of 1 g/kg and 5 g/kg (P>0.05).
A significant increase in live weight (P<0.05).was only
observed in the experimental groups in the second week
of the study when the group that received an additional
5 g/kg of Echinacea was compared to the control group
(Table 2). In recent years a number of studies related to
aromatic herbs have been conducted on several farm
animals. It has been reported that the use of aromatic
plants in broilers significantly improveds live weight gain
and feed efficiency "%, while use in egg-laying chickens
had a positive effect on egg weight and production '
and in Japanese quail, it had a significant effect on live
weight ratios and feed efficiency 314,

In studies using Echinacea on broiler chickens 62423,
all of the groups receiving Echinacea supplementation

Table 3. Mean feed consumption (g/chick), body weight gain (g), and feed conversion rate* values of groups

Tablo 3. Gruplarda ortalama yem tiiketimi (g/civciv), canli agirlik artisi (g) ve yemden yararlanma oranr*

Control Group | Group I
Weeks Parameters XS, XS, XS,
FC 23.83+£1.32 20.74+0.31 22.00+0.63
1 BWG 14.98+0.47 14.58+0.53 14.73£0.54
FCR 1.58+0.13 1.43+0.03 1.51+0.06
FC 67.89+1.21 67.23+£2.23 67.74+0.73
2 BWG 29.36+1.22 29.32+1.31 32.46+1.16
FCR 2.3340.51 2.31+0.15 2.09+0.03
FC 88.75+3.07 87.18+£1.39 83.94+0.67
3 BWG 46.70+1.78 47.16%£1.99 43.88+1.89
FCR 1.88+0.04 1.84+0.03 1.91+0.12
FC 116.3+£5.75 124.00+£1.62 119.75+4.37
4 BWG 39.34+2.23 41.07+2.60 36.52+2.35
FCR 2.96+0.17 3.06x0.12 3.30+0.14
FC 148.29+2.49° 167.79+2.87° 161.92 £2.432
5 BWG 34.95+2.54 33.39+2.88 37.89+£3.24
FCR 4.344+0.19 4.97+0.58 4.32+0.28
FC 445.07£10.95 466.96+3.31 455.36+4.84
1-5 BWG 165.35+1.83 165.55+2.37 165.48+2.35
FCR 2.63+0.03 2.68+0.15 2.66+0.09
* (kg, feed consumption/kg, body weight gain)
a,b: Means on the same row followed by different letters differ significantly (P<0.05)
-: Differences among the groups were not statistically significant (P>0.05)
FC: Feed Consumption, BWG: Body Weight Gain, FCR: Feed Conversion Rate
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Table 4. Mean slaughter weight (g), carcass weight (g) and yields (%) of experimental groups

Tablo 4. Gruplarin Gruplarin ortalama kesim ve karkas agirliklari (g) ile karkas randimanlari (%)

e o
Slaughter weight 171.82+2.11 169.37+£2.74 173.44+£3.14
Warm carcass 117.76£1.61 116.01£1.91 117.32+£2.21
Cold carcass 115.91+1.60 115.23+£1.96 116.03+2.26
Warm carcass percentage 68.81+1.10 69.29+1.80 68.23+1.57
Cold carcass percentage 67.78+1.21 68.80+1.77 67.75+1.88
-: Differences among the groups were not statistically significant (P>0.05)

Table 5. Heart, liver, gut, leg, breast, wing and other part weights in experimental groups (g)

Tablo 5. Gruplarin kalp, karaciger, bagirsak, bacak, gégiis, kanat ve diger kisim agirliklari (g)

Parameters Control Group | Group Il
X+S, X+S, X+Sy
Heart 1.56+0.30° 1.62+0.36* 1.69+0.23°
Liver 4.09+0.13° 4.28+0.18° 4.94+0.18°
Gut 7.35+0.24 7.09+0.24 7.48+0.22
Leg 27.69+0.44 27.64+0.50 28.75+0.55
Breast 43.18+1.16 40.64+1.05 43.08+1.19
Wing 10.61+0.15° 11.34+0.18° 10.70+0.20°
Others 33.45+1.09 35.60+0.99 33.63+1.14
a,b: Means on the same row followed by different letters differ significantly, (P <0.05)
-: Differences among the groups were not statistically significant (P>0.05)

exhibited lower performance when compared with the
control group. In a study conducted on pigs ?*%, echinacea
supplements did not result in any difference between
the groups and similar results were observed in a study
conducted with rats 2 . The number of studies conducted
on quail was found to be inadequate. In most of the
studies that were conducted, the extract studies that were
generally conducted focusing on the active ingredient.
In this study, the extruded herbal form was used and this
did not produce any significant difference in terms of live
weight. There are no other studies regarding the use of
echinacea in quail, so it is impossible to compare data.
When assessed in terms of both live weight and increases
in live weight, the increases in live weight which were
achieved from our study results are similar to those of %.

No statistically significant difference was seen until the
last week of the experiment in terms of feed consumption
(P>0.05), but the feed consumption of the experimental
groups at the end of the study was significantly higher
(P<0.05) than the control group (Table 3). When the entire
study period is taken into account, the feed consumption
ratios of the control group, Group | and Group Il were
found to be 445.07, 466.96, and 455.36 and no significant
differences were realized (P>0.05). The study data was
comparable to the results of studies that reported how
supplementing rations of broilers with Echinacea in
different doses had no effect on feed consumption 2>,

Feed efficiency ratios did not result in significant
differences between the groups during the experiment.
This stands in contrast to the results of studies conducted
by '¢, in which echinacea was added to broiler rations.
However, it is similar to the results of the study conducted
by Nasir and Grashorn . Supplementing quail rations
with different amounts of extruded Echinacea was not
determined to have any positive impact on growth
performance, feed consumption or feed efficiency in the
study as a whole.

In terms of carcass quality, no difference was observed
between the control and the experimental groups that
consumed echinacea (P>0.05). The weight of the heart,
liver and wing in the experimental groups was greater
than those of the control group and the data was found
to be statistically significant (P<0.05). In a study conducted
on broilers #, differences were observed in groups that
consumed echinacea in terms of carcass characteristics
and the liver, but no difference was found between the
groups in terms of the weight of the breast and wings.

No study researching quail rations supplemented
with Echinacea was found in the literature, so the levels
of extruded Echinacea to be added to the rations was
set by relying on previous studies conducted on broilers
as a reference '°. There are a limited number of studies
examining how supplementing poultry rations with
Echinacea in different amounts affects feed performance



and carcass production. According to the results of this
study, supplementing quail rations with Echinacea does
not lead to increased performance.
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