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Summary 
This study was carried out to determine the effects of diets containing different amounts of poppy seed meal (PSM) and yeast 

culture (S. cerevisiae) on performance and egg quality parameters of laying hens. A total of 160 laying hens, 40 weeks old, were 
divided into four groups of 40 hens each, which were in turn subdivided into four subgroups of 10 hens’ experimental replicates. The 
animals in experimental groups were fed with diets containing 7.5% PSM plus 0.1% yeast culture (Group I), 15% PSM plus 0.1% yeast 
culture (Group II), and only 0.1% yeast culture (Group III), respectively. The poppy seed meal addition up to 7.5 and 15% increased 
feed consumption values significantly (P<0.01). Egg production and feed efficiency values were not significantly affected (P>0.05). The 
highest mean egg weight value was defined in the Group II. In addition eggshell thickness values were significantly lower in the control 
group than in experimental groups. PSM and yeast culture together can be efficiently used in laying hen diets as a protein source. . 
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Haşhaş Tohumu Küspesi ve Maya’nın (Saccharomyces cerevisiae) Alternatif 
Protein Kaynağı Olarak Yumurtacı Tavuk Rasyonlarında Kullanımı 

Özet 
Bu araştırmada değişik düzeylerde haşhaş tohumu küspesi ve maya kültürü (S. cerevisiae) içeren rasyonların yumurtacı tavuklarda 

performans ve yumurta kalite parametreleri üzerine olan etkilerinin belirlenmesi amaçlanmıştır. Araştırmada 40 haftalık yaşta toplam 
160 yumurtacı tavuk her biri 40 hayvandan oluşan 4 gruba bölündü, gruplarda herbiri 10 hayvandan oluşan 4 alt gruba ayrıldı. Deneme 
gruplarına sırasıyla %7.5 HTK ve %0.1 maya kültürü (Grup I); %15 HTK ve %0.1 maya kültürü (Grup II); ve sadece %0.1 maya kültürü 
(Grup III) ilave edildi. Araştırma sonunda rasyonlara %7.5 ve %15 düzeyinde haşhaş tohumu küspesi ilavesi yem tüketimi değerini 
önemli düzeyde artırmıştır (P<0,01). Yumurta verimi ve yemden yararlanma değerlerinde ise kontrol ve deneme grupları arasında 
önemli bir farklılık oluşturmamıştır (P>0.05). En yüksek yumurta ağırlığı değeri Grup II’de saptanmıştır. Yumurta kabuk kalınlığı kontrol 
grubunda diğer deneme gruplarıyla kıyaslandığında önemli (P<0.05) düzeyde düşük olarak ölçülmüştür. Sonuç olarak haşhaş tohumu 
küspesi ve maya kültürünün yumurta tavuğu rasyonlarında protein kaynağı olarak birlikte kullanılabileceği değerlendirilmiştir. 

Anahtar sözcükler: Haşhaş tohumu küspesi, Maya kültürü, Saccharomyces cerevisiae, Performans, Yumurtacı tavuk 

INTRODUCTION 

A need arise for new and cheaper proteins as live yeast cells (Saccharomyces cerevisiae) and 
protein sources for animal diets are very expensive metabolic by-products produced by this yeast during 
worldwide. Poppy seed meal is a high-level protein fermentation 2. Yeast cultures have biologically valuable 
source produced in many region of the world. Poppy proteins combined with high potency vitamin B-complex, 
seed production is performed approximately in fifteen important trace minerals (P, Mg, Zn, Cr, Se, Fe etc.) and 
provinces in Turkey. Poppy seed meal containing about protein. Lysine deficiency resulted from cereals sources 
30-36% crude protein and 1-15% crude oil is a good and have been completed by addition of S. cerevisiae 
cheap alternative for common protein sources for farm cultures into the diets 3 . 
animals 1. Additively yeast culture containing mannan
oligosaccharides might be potential alternatives for Studies related to use of poppy seed meal in poultry 
antibiotic growth promoters (AGP). Yeast culture is a diets are limited. Previous studies reported that poppy 
dried fermented product containing small amounts of seed meal can be used in 25% in layer hen diets and 
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20% in broiler diets. In another studies 4-6 poppy seed 
meal was added in quail diets at 5%, 15% and 25% 
concentrations and determined the effect of poppy 
seed meal on egg production and feed consumption. It 
was reported to increase egg production and feed 
consumption, and to improve feed efficiency, but 
decreasing efficiency of hatchability and increasing the 
rate of embryonic death. 

The aim of this study was to evaluate the use of 
poppy seed meal and yeast culture together as a 
cheaper alternative for soybean meal used as protein 
source in layer hen diets. 

MATERIAL and METHODS 

In the present experiment a total of 160 commercial 
laying hens (hybrid Lohmann LSL), 40 weeks of age 
were divided into four groups, consisting of 1 control 
and 3 experimental groups. Each group containing 40 
hens divided into four subgroups 10 hens each. The study 
was carried out in the Experimental Unit of Department 
of Animal Nutrition and Nutritional Diseases at the 
Faculty of Veterinary Medicine, Ankara University. The 
hens were fed with a diet containing 17% crude protein 
(CP) and 2750 kcal/kg metabolisable energy (ME). In 
experimental groups was supplemented with 7.5% poppy 
meal + 0.1% yeast (Group I); 15% poppy meal + 0.1% 
yeast (Group II) or 0.1% yeast only (Group III). Dry culture 
of S.cerevisiae was used as yeast culture. The experiment 
was lasted 12 weeks. Experimental design, ingredients 
and chemical composition of the diets are shown in 
Table 1. The hens were randomly assigned to caging 
(40x40x46 cm) unit 5 hens each. The animals were fed 
water and the diets ad libitum throughout the experiment. 
During the experiment a lighting program of 17 h a day 
was applied besides day light. The amount of foodstuff 
nutrients in the experimental diets were determined 
according to the methods described by A.O.A.C. 7 while 
the level of metabolisable energy (ME) in the diets were 
determined according to method described in TSE 8 . 

Feed consumption and egg weights were measured 
fortnightly measurements. Egg production was recorded 
daily at the same time every day. Feed efficiency was 
calculated as kg of feed intake for kg of egg production. 
The eggs were collected once a month to determine 
characteristics of egg quality parameters (yolk index, 
albumen index, Haugh unit, shell thickness, shell 
breaking strength). Egg quality parameters were 
measured 24 h later than egg collection 9-11 . 

Statistical analyses of data were performed by 

Table 1. Ingredients and chemical composition of the diets
 
Tablo 1. Rasyonlarının bileşimi ve kimyasal kompozisyonu
 

Ingredient Control Group I Group II Group III 

Corn 
Barley 
Soybean meal 
Poppy seed meal 
Yeast 
Limestone 
DCP 
Vegetable oil 
Vitamin- premix 1 

Mineral-premix 2 

DL-Methionine 
Salt 

46.20 
10.00 
30.00 

-
-

8.40 
1.50 
3.00 
0.25 
0.10 
0.25 
0.30 

48.60 
12.00 
18.00 
7.50 
0.10 
8.40 
1.50 
3.00 
0.25 
0.10 
0.25 
0.30 

44.10 
12.00 
15.00 
15.00 
0.10 
8.40 
1.50 
3.00 
0.25 
0.10 
0.25 
0.30 

46.10 
10.00 
30.00 

-
0.10 
8.40 
1.50 
3.00 
0.25 
0.10 
0.25 
0.30 

Chemical analysis, dry matter (DM) basis 

Dry matter, % 93.08 93.35 94.05 93.64 
Crude protein, % 17.30 17.30 17.30 17.30 
Ash, % 13.55 13.55 13.92 13.79 
Calcium, % 3.65 3.65 3.63 3.62 
Phosphorus, % 0.66 0.65 0.66 0.66 
Metabolizable energy, kcal/kg* 2744 2743 2751 2745 

1 Rovimix 123-T; each 2.5 kg Rovimix 123-t contained: Vitamin A 
12.000.000 IU, Vitamin D3 2.000.000 IU, Vitamin E 35.000 IU, 
Vitamin K3 5.000 mg, Vitamin B1 3.000 mg, Vitamin B2 6.000 mg, 
Vitamin B6 5.000 mg, Vitamin B12 15 mg, Niacin 20.000 mg, Folic 
acid 750 mg, D-biotin 45 mg, choline chloride 125.000 mg and Vit C 
50.000 mg, calcium D- pantothenate 6.000 mg 
2 Remineral S; each kg Remineral S contained: Mn 80.000 mg, Fe 
60.000 mg, Zn 60.000 mg, Cu 5.000 mg, Co 200 mg, I 1.000 mg, Se 
150 mg and Ca 446.925 mg 
* This value was found to with calculation, TSE, 1991 

SPSS 10.0 version for Microsoft Windows. One-way 
ANOVA 12 was used for the determining differences 
between groups. When the P-values were significant, 
Duncan’s multiple range test was performed 13. All 
data were expressed as means ± standard error. 

RESULTS 

Chemical compositions of poppy seed meal and yeast 
culture used in this study are shown in Table 2. Feed 
consumption, egg production, feed efficiency and egg 
weight values are given in Table 3. Egg quality para
meters detected in this experiment are shown in Table 
4. In this study feed consumption, egg weight and egg 
shell thickness which is one of egg quality parameters 
showed significant differences between control and 
experimental groups. The highest feed consumption value 
was determined by poppy seed meal supplementation 
(Group I and Group II) and these differences were 
statistically significant (P<0.01). Similarly egg weight was 
changed significantly (P<0.05) from the statistical point 
of view and the highest egg weight value was measured 
in Group II. The highest egg shell thickness value was 
determined in yeast culture supplemented group (Group 
III). But feed efficiency, egg production and other egg 
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Table 2. Chemical composition of the poppy seed meal and yeast culture (%) 
Tablo 2. Haşhaş küspesi ve maya kültürünün kimyasal kompozisyonu (%) 

Dry Ether Crude Crude Nitrogen free ME*Object Ashmatter extract protein fibre Extract (kcal/kg) 

Poppy Seed Meal 89.75 12.80 33.50 8.72 11.30 23.43 2950 
Yeast culture 93.00 1.10 44.50 2.75 3.50 41.15 1990 

* This value was found to with calculation, TSE, 1991 

Table 3. The effect of  different levels of poppy seed meal and yeast culture to the diets on performance
 

Tablo 3. Rasyonlardaki farklı düzeylerde haşhaş küspesi ve maya kültürünün performans üzerine etkileri 


Experimental Groups
ControlParameters P(x±Sx) Group I Group II Group III 

(x±Sx) (x±Sx) (x±Sx) 

Feed consumption, g/day 114.95 2.84 b 122.88 0.59 a 126.43 2.22 a 115.69 1.28 b ** 
Feed efficiency, kg feed/kg egg 1.95 0.003 2.00 0.001 2.09 0.005 2.00 0.009 
Egg production, % 89.25 1.27 90.98 1.20 89.85 2.47 86.91 2.02 
Egg weight, g 65.55 0.34 b 66.18 0.39 ab 67.07 0.41 a 66.53 0.43 ab * 

a-b The mean values within the same row with varying superscripts have significant difference    *: P< 0.05 **: P< 0.01 -: not significant 

Table 4. The effect of  different levels of poppy seed meal and yeast culture to the diets on egg quality parameters 
Tablo 4. Rasyonlardaki farklı düzeylerde haşhaş küspesi ve maya kültürünün yumurta kalite parametreleri üzerine etkileri 

Experimental Groups
ControlParameters P(x±Sx) Group I Group II Group III 

(x±Sx) (x±Sx) (x±Sx) 

Egg yolk index 40.49 0.42 40.70 0.25 40.69 0.28 39.59 0.50 
Egg albumen index 5.59 0.20 5.47 0.14 5.17 0.008 5.24 0.19 -
Haugh unit 82.94 1.28 81.17 1.54 80.32 0.79 78.78 1.33 
Eggshell thickness (µm) 384 3.60 b 391 5.80 ab 394 5.60 ab 404 3.40 a * 
Eggshell breaking strength (kg/cm2) 3.07 0.20 3.00 0.13 3.13 0.17 2.83 0.10 

a-b The mean values within the same row with varying superscripts have significant difference    *: P< 0.05 -: not significant n: 12 

quality parameters except for egg shell thickness did 
not affected by supplementation of poppy seed meal 
and yeast culture into laying hen diets. 

DISCUSSION 

Supplementation of different levels (7.5% and 15%) 
of poppy seed meals significantly affected feed 
consumption (P<0.01). As shown in Table 3, the use of 
poppy seed meal in diets caused an increase in feed 
consumption (P<0.01). The highest feed consumption 
occurred by 15% PSM (Group II) supplementation. It 
is thought to be due to high concentration of calcium 
(2-3%) in PSM, as laying hens have a specific appetite 
for calcium 14. Additionally supplementation of PSM 
may be increased of diet flavor. Daily feed consumption 
values obtained in the present study are in agreement 
with the results of previous studies 6,15. On the contrary, 
Yıldız et al.16 were not found significant effects of PSM 
on feed consumption. In present work no significant 
effect on feed consumption was created by use of S. 
cerevisiae culture (0.1%) alone (Group III). Result 
similar to this finding was also reported 17 . 

However having some beneficial effects, 
supplementation of poppy seed meal and yeast culture 
to the diet did not significantly effect the egg production 
and feed efficiency (P>0.05). Contrary to that situation, 
Akıncı and Bayram 6 reported an increase in egg 
production in quails fed with a diet including 15% and 
25% PSM, respectively (P<0.001) and to worse in feed 
efficiency in broiler chickens fed with in a diet including 
5%, 15% and 25% PSM respectively (P<0.001). Besides 
Bayram et al.18 reported that the poppy seed meal 
addition up to 25% was decreased egg production 
significantly (P<0.01) and the highest feed efficiency was 
recorded in hens (66 weeks) fed with 25% PSM (P<0.05). 
At this study supplementation of 0.1% yeast culture did 
not created important effects on egg production and 
feed efficiency. This study results are in agreement with 
the results of Ayanwale et al.17. In another study 19 

positive effect on egg production and feed efficiency 
were reported in hens in case of 0.15% and 0.3% yeast 
culture (S. cerevisiae) supplementation to the diets. 

The results on egg weight measurements are presented 
in Table 3. Significant differences were observed in mean 
egg weights among the experimental groups (P<0.05). 
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The highest egg weight was defined in Group II (15% 
PSM + 0.1% yeast culture) (67.07 g; P<0.05). Bayram et 
al.18 reported a significant (p<0.01) increase in egg weight 
by addition of 5, 10, 15, 20% and 25% PSM. That is egg 
weight of the control group were significantly lower 
(P<0.01) than the other groups. Furthermore Akıncı and 
Bayram 6 determined egg weight values by addition of 15% 
PSM that is higher than control group and experimental 
groups of 5% and 25% PSM addition (P<0.001). 
Whitehead et al.20 stated that dietary fatty acid may 
increase egg weight by stimulating the synthesis of 
oviductal proteins. The results, observed here may 
reflect the amino acid or fatty acid content of PSM and 
soybean meal. Although yeast culture supplementation 
alone (Group III) caused and slight increase in egg weight, 
the highest positive effect was recorded in Group II 
including dietary addition of yeast culture together with 
25% PSM (egg weight: 67.07 g). Abou El-Ella et al.19 

reported a proportional increase in egg weight by 
supplementation of 0.15% and 0.3% yeast culture to 
diets of laying hens at 28 week old. Contrary to this 
study, Brake 21 did not define significant effect of yeast 
culture supplementation on egg weight in broiler breeders’. 

The results on egg quality parameters obtained in 
this study are presented in Table 4. At this experiment 
egg yolk index, egg albumen index, Haugh unit and 
eggshell breaking strength values were not defined to 
significantly differ among the groups. However, the use 
of PSM in diets seemed to cause an increase (P<0.05) in 
egg shell thickness as eggshell quality parameters. 
This increase in egg shell thickness may have impact 
on the increase in egg weight. In a previous study 18 

significant (P<0.001) affection of eggshell thickness in 
aged laying hens by 15-20% PSM supplementation 
was reported. In this study 20 PSM supplementation 
reported to lead significant decrease in egg shell 
thickness. Inconclusive results obtained in different 
studies may be due to animal materials, animal ages 
and diets used in the experiments. On the other hand, 
egg quality parameters have also been reported not 
to be affected by yeast culture addition to the ration 
in numerous studies 17,19. 

From these results it is concluded that poppy seed 
meal together with yeast culture (S. cerevisiae) has 
some positive effects on egg weight and eggshell 
quality parameters (eggshell thickness) in laying hens. 
In conclusion there were no reverse effects recorded in 
this study by combined use of poppy seed meal and 
yeast culture. It is assumed that poppy seed meal 
together with yeast culture can be used as an alternative 
protein supplement in laying hen diets. 
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