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Table 1- Specifications of primers used for genetic identification
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Primer name sequence Primer Nucleotide Melting point (°C) Reference
NL1 5'-GCATATCAATAAGCGGAGGAAAAG-3’ 18 70-50
NL4 5'-GGTCCGTGTTTCAAGACGG-3’ 22 70-50 (Hesham et al.,2014)
ITS1 5-TCCGTAGGTGAACCTGCG-3' 19 63
ITS4 5'-TCCTCCGCTTATTGATATGC-3' 20 1.54 (Morshed et al., 2017)
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Table 2- Characteristics of samples collected from food waste

pH Sample number

Sampling location

7 5-1
8 10-6
9 15-11
6 20-16
6 25-21
9 30-26

Dezful Mushroom Company

Dez Yeast Paste

Takin Meat Products
Hedayat Protein Materials and Slaughterhouse
Dezful Tomato Paste

Saei Oil
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Figure 1- Identified yeasts Identification by macroscopic and microscopic methods Isolated yeasts. A: Candida kefyr,
B: Geotrichum candidum, C: Saccharomyces cerevisiae D Result of red ascospore test from food factory effluent
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Table 3- Morphological characteristics of yeasts

| Number of strains

Microscopic shape

Fermentative material lIdentified isolates

8 Round and sometimes with sprouts Yeast/Yogurt 001
10 Oval and filamentous Proteinaceous materials 002
7 Oval or cylindrical mushroom/yeast 003
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Table 4 - Biochemical tests of identified yeasts
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Figure 2- A Fourier transform infrared spectrum of polysaccharide extracted from Saccharomyces cerevisiae/B
Fourier transform infrared spectrum of polysaccharide extracted from Geotrichum candidum/C Fourier transform
infrared spectrum of polysaccharide extracted from Candida kefyr Results of investigation of resistance to acid and

enzymatic digestion of extracted polysaccharide.
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Figure 3-A. Investigation of the resistance to digestion of polysaccharides extracted from Saccharomyces cerevisiae B /
Investigation of the resistance to digestion of polysaccharides extracted from Candida kefyr / C. Investigation of the
resistance to digestion of polysaccharides extracted from Geotrichum candidum.
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Figure 4 - Growth curve of Lactobacillus casei in the presence of identified yeast polysaccharides compared to inulin
and glucose (study medium: yeast extract agar without sugar and 2% inulin, without sugar and 2% polysaccharides
isolated from yeasts, yeast extract agar without sugar and 2% glucose.
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Figure 5- Results related to the reduction of acidity of the studied media. A: Yeast extract agar medium without sugar
and 2% inulin, B: Yeast extract agar medium without sugar and 2% glucose, C: Yeast extract agar medium without
sugar and 2% polysaccharide isolated from Candida, D: Yeast extract agar medium without sugar and 2%
polysaccharide isolated from Saccharomyces, E: Yeast extract agar medium without sugar and 2% polysaccharide
isolated from Geotrichum. (Data are the average of three replicates).
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Table 5-Measurement of technological and physiological properties of polysaccharides isolated from yeasts

Polysaccharide

Water retention ability

Oil absorption ability

Inulin
Candida Extracted Polysaccharide
Saccharomyces Extracted Polysaccharide
Geotrichum Extracted Polysaccharide

0.68+0.03 1.83+0.03
1.81+0.03 4.64+0.03
1.87 £0.03 4.58+0.03
1.92 +£0.03 4.52+0.03
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Figure 6- Effect of concentration on the antioxidant activity (nm) of identified polysaccharides
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Figure 7- Electrophoresis results from PCR. A: Saccharomyces sample, B: Candida sample, C: Geotrichum sample.
DNA Ladder. On the left: Band related to the amplification of the S gene of 18 yeast strains.
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Abstract

Introduction: The increasing prevalence of intestinal and stomach problems has increased
attention to the use of dietary supplements and probiotics. The aim of this study was to
evaluate the probiotic properties of polysaccharides obtained from yeasts isolated from food
industry wastewater.

Materials and Methods: Sampling and purification of yeast was carried out from the
wastewater of the food factory. The yeasts were identified by morphological, biochemical and
microscopic methods. The prebiotic properties of yeast polysaccharide were compared with
inulin. Structural analysis was performed using Infrared Fourier Transform and its resistance
to acid and enzymatic digestion, effectiveness in the growth of probiotic bacteria,
technological and antioxidant properties were evaluated and the best prebiotic producing
strain was identified by molecular PCR method.

Results: Polysaccharides extracted from Saccharomyces cerevisiae, Candida kefyr,
Geotrichum candidum showed resistance to digestion comparable and even better than inulin.
The ability of oil absorption and water binding capacity for polysaccharides isolated from
Saccharomyces cerevisiae (4.64+0.03, 1.81+0.03), Candida kefyr (4.58+0.03, 1.87%0.03),
Geotrichum candidum (4.52+0.03, 1.92+0.03) were comparable with inulin and even higher
than it. The antioxidant activity of Saccharomyces cerevisiae was higher than the two strains
of Candida kefyr and Geotrichum candidum and about 40% in the studied concentrations.
Also a direct relationship between polysaccharide concentration and increased antioxidant
activity was observed.

Conclusion: The results indicated that the polysaccharides isolated from yeast have a better
prebiotic ability than inulin. Therefore, yeast wall might be a good substitute for inulin with
plant source and help to preserve plants.

Keywords: Inulin, Probiotic, Prebiotic, Polysaccharide, Yeast.
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