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-Trypsin 2- Lectin 3- Saponin

4- Phytoestrogen

5- Goitrogen 6- Raffinose 7- Stachyose
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1- Aspergillus niger
4- Potato Dextrose

2- Saccharomyces cereivisiae

3- Iranian Research Organization for Science and Technology
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Table 1. Ingredients percentage and chemical composition of experimental diets in different periods of rearing
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Table 2. Effect of fermentation on chemical composition of sunflower meal (%)
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Table 3. The effect of experimental treatments on ileum villus height, crypt depth and villus height to crypt depth

ratio at 39 days of age
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Table 4. Effect of experimental treatments on viscosity of the small intestine contents of broiler chicks at 39 days of

age (cPs)
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Table 5. Effect of experimental treatments on microbial population of different parts of the intestine (log cfu/g

digesta) of broilers at 39 days of age
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Extended Abstract

Introduction and Objective: This experiment was designed to investigate the effects of
sunflower seed meal fermented with Aspergillus niger and the probiotic Saccharomyces
cerevisiae on the morphology and microbial population of different parts of the intestine and
some digestive parameters.

Material and Methods: This experiment conducted as a completely randomized design with
200 one-day-old Ross 308 male commercial broiler chicks, in five treatments five replications
and eight chickens per replication. Experimental treatments including: 1- Diet containing
sunflower meal fermented with Aspergillus niger 2. Diet containing sunflower meal fermented
with Saccharomyces cerevisiae 3- Diet containing sunflower meal fermented by both
Aspergillus niger and Saccharomyces cerevisiae 4. Diet containing unprocessed sunflower meal
5- Control diet based on corn and soybean. The effect of treatments at the end of the 39-day
raising period was investigated on the morphology of ileum, viscosity, microbial population and
pH contents of broiler chick’s intestine.

Results: Intestinal morphological results showed that the highest villus height and the ratio of
villus height to crypt depth in ileum were related to birds fed fermented treatment with
Aspergillus niger (p<0.05). The amount of viscosity in the jejunum and ileum of the small
intestine in all three treatments contained fermented sunflower meal was higher than the
treatment contained unprocessed sunflower meal (p<0.05). The treatment contained sunflower
meal fermented with Aspergillus niger was the closest to the control treatment based on corn
and soybean (p<0.05). The population of duodenum coliform increased significantly in the
treatment contained sunflower meal fermented by Aspergillus niger (5.41) and also the
treatment contained sunflower meal fermented by both fungi and yeast (5.35) compared to the
control treatment (5.57). The highest population of aerobic bacteria in this section was related to
the treatment contained sunflower meal fermented by Saccharomyces cerevisiae (5.45):
(p<0.05). The highest populations of Lactobacillus and aerobic bacteria in the jejunum were
related to the treatment contained sunflower meal fermented with Aspergillus niger (5.16) and
the control treatment based on corn and soybean (6.49): (p<0.05). The highest population of
Lactobacillus bacteria in the ileum was related to treatment contained sunflower meal fermented
with Aspergillus niger (5.92) and treatment contained unprocessed sunflower meal (5.95):
(p<0.05). Also, the highest population of coliform (5.43) and aerobic bacteria (7.61) in this part
was related to the treatment containing sunflower meal fermented with Aspergillus niger
(p<0.05). The population of coliform, lactobacillus and aerobic bacteria in cecum was higher in
all treatments than the control treatment based on corn and soybean (p <0.05). The highest pH
of duodenum and jejunum was related to control treatment based on corn and soybean (p<0.05).
Conclusion: The results of this experiment indicated that fermented sunflower meal with
Aspergillus niger and Saccharomyces cerevisiae decreases the pH of the gastrointestinal tract
contents, increases the total microbial population, decreases coliform and increases
Lactobacillus and improves the intestinal morphology of broiler chicks.

Keywords: Aspergillus niger, Broilers, Intestinal morphology, Intestinal microbial population,
Saccharomyces cerevisiae and sunflower meal



