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Effectiveness of rearing Big-6 turkey-hens  
for slaughter fed with garlic, coneflower preparation  

and 1,2,4-triasole derivative additions 
Efektywno�� odchowu indyczek rze�nych Big-6 otrzymuj�cych dodatek  

czosnku, preparatu z je�ówki oraz pochodnej 1,2,4-triazolu 

Summary. The experiment was conducted using 360 turkey-hens of heavy type Big-6 divided into 
4 groups (each with three replicates of 30 birds). All birds were fed with identical standard full-
dose mixtures in a 5-stage system. An addition of tested supplements Echinovit C, garlic, and 
1,2,4-triasole derivative was given with drinking water. The birds in group I (control) did not 
receive additives. The turkey-hens of group II received natural poultry immune stimulant Echino-
vit C, at the daily dose of 0.25 ml/dm3 of water. The birds in group III were given fresh and 
ground garlic at the daily dose 0.25 g/dm3 of water. The turkey-hens of group IV daily were given 
1,2,4-triasole derivative in the amount of 25 µg/dm3 of water. All supplements were given from the 
first day of life during the entire period of rearing period twice in week. At the end of the experi-
ment after 16 weeks, the birds in group III (receiving garlic) were significantly, 600 g, i.e. 6.5%, 
heavier than in the control group. The addition of garlic favorably affected the feed conversion 
ratio. The turkey-hens of this group used on average 4.8% less feed per kilogram gain than the 
birds in the control group. 
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INTRODUCTION 

Numerous investigations in recent years have focused on finding new additives 
stimulating health and immune reactions and improving the performance of animals. The 
beneficial effect of garlic and coneflower on humans and animals has been known for a 
long time. The 1,2,4-triaole derivative is a newly synthesized compound whose healthy 
activity is being intensively tested [Truchli�ski et al. 2006a, b]. This study examined the 
influence of easily accessible supplements such as garlic and coneflower preparation as 
compared with synthetic 1,2,4-triasole derivative. Successful tests of Truchli�ski et al. 
[2000] indicating the lack of toxic action of 1,2,4-triasole derivative to living organisms 
qualify that substance for experiments involving slaughter turkey-hens. 

The aim of the present study was to evaluate the influence and to compar of garlic, 
coneflower extract and synthetic 1,2,4-triasole derivative application on the efficiency of 
slaughter turkey-hens rearing. 

MATERIAL AND METHODS 

The experiment material comprised 360 one-day old heavy Big-6 turkey-hens. The birds 
were allocated to four feeding groups, each with three replicates of 30 turkey-hens, and they 
were maintained for 16 weeks of rearing. The turkey-hens in each group were fed identical 
granulated standard feeds in a 5-stage system, IB-1, IB-2, IB-3, IB-4 and IB-5. Feed composi-
tion and nutrient value are presented in Table 1. All tests were previously accepted by Local 
Ethic Commission. The tested additives were given into drinking water. The birds in group I 
(control) did not receive additives. The turkey-hens of group II were given natural poultry 
immune stimulant Echinovit C at a dose of 0.25 ml/dm3 of water (P.W. Mikita, Poland), pre-
pared from coneflower (Echinacea) and enriched in synthetic vitamin C. The birds of group III 
were fed fresh and ground garlic (Allium sativum) at a dose of 0.25 g/dm3 of water, prepared 
directly before administration. The birds of group IV were given 1,2,4-triasole derivative (3-
(2-pyridyl)-4-phenyl-1,2,4-triasole-5-carboxylic acid) at a dose of 25 µg/dm3 of water. Earlier, 
this compound was dissolved in a small amount of ethanol (0.5 ml), then adjusted with water 
to achieve an expected concentration. All additives were given twice a week beginning with 
the first day of rearing. The 1,2,4-triasole derivative was produced by means of chemical syn-
thesis at Department of Organic Chemistry, Pharmaceutical Faculty, Medical University in 
Lublin. FCR and water use, survival and body weight were monitored during the whole ex-
periment. After the end of the experiment 20 birds from each group with body weights close to 
those of the group average were slaughtered and dissected. Slaughter and simplified dissection 
were made in accordance with recommendations of Faruga and Jankowski [2000]. The slaugh-
ter performance and the percentage of breast and leg muscles contents in a carcass, the share of 
edible cuts and abdominal fat were determined. Moreover, samples for sensory analysis made 
in accordance to Litwi�czuk et al. [2000] were collected from breast muscles. Breast meat was 
immediately minced, homogenized and simples were subjected to chemical and physiochemi-
cal analysis. The dry matter, crude protein, crude fat and crude ash content were determined by 
conventional methods. Water holding capacity was determined by the Grau and Hamm 
method [1953], colour on the basis of the spectrometric method of Kortz et al. [1968], acidity 
on the basis of pH of aqueous homogenates using a Backmann pH-meter. Blood for hemato-
logical tests was sampled in 16th week of rearing. The number of red (RBC) and white blood 
cells (WBC) was determined by the chamber method (Natt-Herrick’s luquid was applied for 
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dying the white blood cells). The percentage of white blood cells was made by dying the 
smears applying Pappenheim’s method. The hemoglobin content (Hb) was assayed colorimet-
rically, hematocryte value (Ht) was assessed by the micro-hematocryte method.  

 
Table 1. Nutritive value g/kg, and periods of feeding standard feeds  

Tabela 1. Warto�� pokarmowa, g/kg, oraz okresy skarmiania mieszanek paszowych 
 

Feed mixtures and period of feeding  
(weeks of life) Specification 

1–2 starter 3–5 6–9 10–12 13–16 
Crude protein 244.4 219.6 209.4 188.3 150.2 
ME, MJ/kg 11.46 11.74 12.19 12.59 13.10 
Crude fibre 28.6 27.7 27.2 27.1 27.1 
Lysine 18.2 17.1 15.8 13.4 11.8 
Methionine 5.9 5.0 5.0 4.4 4.0 
Methionine 
 +  
Cysteine 

9.9 9.0 8.9 7.9 7.0 

Tryptophan 3.5 2.9 2.8 2.5 1.9 
Ca 13.9 12.4 11.7 10.6 9.5 
Availablie P 7.7 6.8 6.0 5.7 4.8 

 
Numerical data were subjected to statistical analyses using Statistica ver. 5 software and 

applying single-variable variance test ANOVA at 0.05 significance level (p � 0.05). 

RESULTS AND DISCUSSION 

The basic production indices and results of meat sensory analysis listed in Tables 2–4 
were similar to those found by Faruga and Jankowski [2000]. At the end of the experi-
ment after 16 weeks, the birds in the group III (receiving of garlic) were significantly, 
600 g, i.e. 6.5%, heavier than in the control group. The addition of garlic favorably  
affected the feed conversion ratio (Table 2). The turkey-hens of this group used on aver-
age 4.8% less feed per kilogram gain than the birds in the control group. The influence of 
garlic supplementation on survival is noteworthy (Table 2). Although no diseases were 
observed during the experiment, mortality of the control (I) birds was 11.11%, whereas 
in the group III (garlic) deaths were observed only in 3.33% and only in one repetition of 
the entire group. In all groups the major causes of turkey losses were infected navel, 
insufficiency of the circulation system, stump and body injuries. The European Produc-
tion Index for the control group (I) was 292, whereas in group III (garlic) it was much 
higher and equaled 355 points. The addition of garlic did not significantly affect the 
results of analysis after the slaughter, except an increase (p ≤ 0.05) of the crude protein 
content in breast muscle by 2.08% (Table 3). The results of sensory analysis of breast 
muscles revealed that meat from turkey-hens receiving garlic and Echinovit C prepara-
tion had the best culinary traits. Meat was characterized by the highest scores for juici-
ness, flavor and test intensity and desirability. These traits were assessed significantly 
higher (p ≤ 0.05) than analogous ones in control group.  
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Table 2. Body weight, kg, survival, %, feed conversion ratio (FCR), kg/kg, consumption of water, 
dm3/head, and European Production Index (EPI), scores 

Tabela 2. Masa ciała, kg, prze�ywalno��, %, wykorzystanie paszy (FCR), kg/kg,  
zu�ycie wody, dm3/szt, europejski indeks produkcyjny (EPI) pkt. 

 
Experimental groups 

Specification I  
(Control) 

 

II 
(Echinovit C) 

III 
(Garlic) 

IV 
(1,2,4-triasole 

derivative) 

SEM 

Body weight at weeks:      
5 1.60  1.69  1.57  1.58  0.14 
9 4.98  4.95  5.01  4.99  1.27 

13 7.69  7.72  7.78  7.88  0.56 
16 9.20b  9.65b  9.80a  9.40b 0.84 

FCR, kg/kg      
0–16 2.50 2.42 2.38 2.48 0.12 

Consumption of water, 
dm3/head 4.10 4.11 4.15 4.10 0.36 

Survival, % 88.89 91.12 96.67 94.45 
EPI, scores 292 324 355 320 

 

a, b mean values in the rows with different letters were significantly different at p � 0.05 
SEM – standard error for mean values 

 

Table 3. Chemical composition, physical and chemical properties and sensory analysis  
of breast muscle of turkey-hens after 16 weeks of rearing 

Tabela 3. Skład chemiczny, fizyczne i chemiczne wła�ciwo�ci oraz analiza sensoryczna 
mi	�nia piersiowego indyczek po 16 tyg. odchowu  

 
Experimental groups 

Indices I  
(Control) 

II 
(Echinovit C)  

III 
(Garlic) 

IV  
(1,2,4-triasole 

derivative) 
Dry matter, % 26.97 ±0.64 27.28 ±0.45 27.42 ±0.57 26.31 ±0.87 
Crude protein, % 23.61b ±0.44 24.01a ±0.25 24.10a ±0.86 23.93b ±0.44 
Crude fat, % 1.25 ±0.02 1.18 ±0.04 1.17 ±0.05 1.24 ±0.02 
Crude ash, % 1.18 ±0.07 1.20 ±0.08 1.22 ±0.03 1.17 ±0.02 
Water holding capacity, cm2 6.73 ±0.05 7.15 ±0.06 7.20 ±0.08  6.92 ±0.05 
Colour, % 24.5 ±0.78 23.19 ±0.77 23.85 ±0.36 24.82 ±0.55 
pH 24 h 5.67 ±0.04 5.6 ±0.02 5.63 ±0.01 5.62 ±0.02 
Tenderness, pts. 4.22 ±0.64 4.44 ±0.47 4.52 ±0.48 4.31 ±0.54 
Juiciness, pts. 3.88b ±0.81 3.94b ±0.45 4.52a ±0.42 3.98b ±0.98 
Flavor, pts.     
   – intensity 4.10b ±0.42 4.54a ±0.39 4.64a ±0.34 4.22ab ±0.69 
   – desirability 4.21b ±0.80 4.38ab ±0.65 4.64a ±0.30 4.28b ±0.64 
Tastiness, pts.     
   – intensity 4.28b ±0.69 4.42a ±0.26 4.70a ±0.28 4.39ab ±0.58 
   – desirability 4.29b ±0.71 4.43ab ±0.37 4.70a ±0.28 4.42ab ±0.54 

a, b mean values in the rows with different letters were significantly different at p � 0.05  
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Table 4. Slaughter analysis of turkey-hens after 16 weeks of rearing, % of body weight 
Tabela 4. Analiza rze�na indyczek po 16 tyg. odchowu, % masy ciała 

  

Experimental groups 

Specification I  
(Control) 

II  
(Echinovit C) 

III  
(Garlic) 

IV 
(1,2,4-triasole 

derivative) 

Slaughter performance 79.66 ±1.4 81.53 ±1.28 82.05 ±1.42 81.20 ±1.26 

Breast muscles 23.96 ±1.24 23.72 ±1.03 24.88 ±1.42 22.67 ±1.25 
Legs muscles 18.34 ±1.35 18.96 ±1.65 19.22 ±1.24 18.32 ±1.03 
Heart 0.35 ±0.02 0.36 ±0.05 0.36 ±0.06 0.36 ±0.04 
Liver 1.5a ±0.12 1.58a ±0.16 1.19b ±0.12 1.38ab ±0.13 
Gizzard 0.94 ±0.19 0.86 ±0.11 0.88 ±0.12 0.92 ±0.09 
Abdominal fat 0.73b ±0.25 0.68b ±0.13 1.45a ±0.14 0.63b ±0.15 

a, b mean values in the rows with different letters were significantly different at p � 0.05 

 
Table 5. Hematological indices of turkey-hens’ blood after 16 weeks of rearing 

Tabela 5. Hematologiczne wska�niki krwi indyczek rze�nych po 16 tyg. odchowu 
 
Group 

Indices I  
(Control) 

II 
(Echinovit C)  

III 
(Garlic) 

IV  
(1,2,4-triasole 

derivative) 

SEM 

Ht, % 37.69 37.35 37.87 37.69 0.22 
Hb, g/dl 13.14 13.28 13.12 13.15 0.15 
RBC, 1012/l 2.44a 2.37b 2.43a 2.29c 0.03 
WBC, 109/l 29.05c 34.4a 34.53a 31.12b 0.69 
Heterophils, % 43.2 44.1 44.2 45.2 0.45 
Lymphocytes, % 51.3 50.4 50.2 49.9 1.47 
Monocytes, % 1.9 2.1 2.1 2.0 0.04 
Bazophils, % 2.6 2.5 2.7 2.3 0.03 
Eozynophils, % 1.0 0.9 0.8 0.6 0.03 

a, b, c mean values in the rows with different letters were significantly different at p � 0.05 
SEM – standard error for mean values 

 
 
Schleicher et al. [1996] also indicated the positive influence of garlic in poultry nu-

trition as well as in swine Rekiel et al. [1997] and Krusi�ski [2000]. Reasons for such 
positive effects may probably result from better fodder conversion or the positive influ-
ence of garlic towards turkey-hens’ appetite. The increase of deposition of abdominal fat 
was observed in the group with garlic. Due to the lack of results on the influence of garlic 
on intensified abdominal fat deposition in poultry, it is interesting that a similar phe-
nomenon was observed by Nürnberg and Ender [1989] in porkers given fodder with 
garlic. The authors concluded that intensified fat deposition may result from a high rate 
of the animal’s growth. Such results seem to be also confirmed by studies of Krusi�ski 
[2000]. In our study the sensory analysis of bird’s meat (Table 3) meat from group III 
(garlic) achieved the highest scores. The present results confirmed earlier observations 
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by Fritz et al. [1994], and Majewska [2001] on positive influence of garlic supplementa-
tion on culinary traits of poultry meat. Also, in studies by Krusi�ski [2000], taste virtues 
of pork from porkers fed with garlic in fodder achieved high scores.  

Body weight of turkey-hens supplemented with Echinovit C was similar to the  val-
ues for control group for all rearing period. Therefore, it suggests that the factor did not 
significantly affect the bird’s growth rate. The slaughter analysis revealed a positive 
influence of Echinovit C addition on carcass slaughter efficiency manifested with an 
insignificantly higher percentage of breast and leg muscles than in control (Table 4). 
Elevated liver weight of that group of birds probably suggests intensification of meta-
bolic processes due to a great diversity of bioactive substances present in coneflower. 
Our results of the sensory analysis were confirmed by those achieved by Faruga and 
Pudyszek [1999] and Vandergrift [1998], who proved a positive influence of herbs, in-
cluding coneflower extracts, on slaughter performance and culinary traits of roasted meat 
from slaughter turkey-hens. The slaughter analysis did not show a positive effect of 
1,2,4-triasole derivative addition on turkey-hen’s slaughter features. Only liver weight 
appeared to be significantly higher, which may suggest intensified work of the organ. The 
addition of 1,2,4-triazole derivative did not significantly affect results of the analysis of 
meat. The analysis of blood (Table 5) revealed significant differences in RBC between 
the groups. The most significant degrease of this parameter (p ≤ 0.05) was found in 
group given Echinovit C and 1,2,4-triaosle derivative. A significantly (p ≤ 0.05) higher 
total number of WBC was observed in all groups with additives. Hematological control 
values of blood differed from those presented by Koncicki and Krasnod	bska-Depta 
[2005]. A decrease of RBC number may point to worse adsorption of protein and miner-
als from a fodder [Koncicki and Krasnod	bska-Depta 2005].  

CONCLUSIONS 

1. After intake of Echinovit C a statistically significant (p ≤ 0.05) increase of liver’s we-
ight and content of WBC was observed. The coneflower preparation was favorably influen-
ced on the intensity of flavour and testiness of bird’s meat and raised the crude protein.  

2. An addition of garlic in the amount of 0.25 g/dm3 water improved the rearing per-
formance and quality of meat turkey-hens. Garlic reduced mortality and increased the 
crude protein content in breast muscles and WBC number in blood. 

3. The application of 1,2,4-triazole derivative did not significantly increase rearing 
performance and quality of meat. This compound indeed raised the level of WBC and 
decrease of RBC in blood of turkey-hens.  
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Streszczenie. Do�wiadczenie przeprowadzono na 360 indyczkach rze�nych typu ci	�kiego Big-6, 
podzielonych na 4 grupy (w ka�dej po trzy powtórzenia po 30 sztuk). Wszystkie ptaki �ywiono 
jednakowymi granulowanymi mieszankami standardowymi w systemie 5-stopniowym. Dodatki 
badanych substancji, Echinovitu C, czosnku oraz pochodnej 1,2,4-triazolu, podawano wraz z 
wod� do picia. Ptaki grupy I (kontrola) nie otrzymywały dodatków. Indyczki grupy II otrzymywały 
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naturalny stymulator odporno�ci dla drobiu w dziennej dawce 0,25 ml/dm3 wody. Ptaki grupy III 
otrzymywały �wie�y i rozdrobniony czosnek w dawce dziennej 0,25 g/dm3 wody. Indyczki grupy 
IV dziennie otrzymywały pochodn� 1,2,4-triazolu w dawce 25 µg/dm3 wody. Wszystkie dodatki 
były podawane dwa razy w tygodniu od pierwszego dnia �ycia do ko�ca odchowu. 

Po 16 tygodniach odchowu u ptaków grupy III (otrzymuj�cych czosnek) stwierdzono istotnie 
wy�sz� mas	 ciała o 600 g, tj. o 6,5%, ni� w kontroli. Dodatek czosnku korzystnie wpłyn�ł na 
wykorzystanie paszy. Indyczki tej grupy znacznie lepiej wykorzystywały pasz	 na kilogram przy-
rostu w porównaniu z kontrol�. 

 
Słowa kluczowe: efektywno�� odchowu, hematologiczne i immunologiczne wska�niki krwi, 
indyczki rze�ne Big-6 
 
 
 
 
 
 
 
 
 
 

 
 


