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Table 1: Investigating the growth performance and zinc absorption of yeast colonies (Candida utilis) under the
influence of pH and time

Zinc absorption

pH CFU/mL (x10") Time Treatment
(ppm)

3.80 - 4.28 24 .

4.04 . 3.91 48 Un-enriched

3.84 - 4.84 72

3.33 41830 5.05 24

3.38 13174 7.38 48 Enriched Yeast

351 25004 5.71 72

Bacteria

C. utilis oo g L. acidophilus s 5SU 10 69y S90S ko clale Joloo ppuni 1) JSCo
Figure 1: Determination of minimum inhibitory concentration of zinc on L. acidophilus and C. utilis

o 9 pH 56 e Lactobacillus acidophilus g 5Sb b SIS g9y @da g oy o Slos ow) oY Jgu
Table 2: Investigating the growth performance and zinc absorption of bacterial colonies (Lactobacillus acidophilus)
under the influence of pH and time.

[ DOR: 20.1001.1.10261354.1402.32.3.6.9 ]

Zinc absorption

pH CFU/mL (x10") Time Treatment
(ppm)

3.87 - 7.19 24

Un-enriched
4.08 - 5.37 48 Bactria
3.90 - 6.59 72
3.73 2364 3.70 24
3.79 544 2.10 48 Enriched Bactria
3.97 498 4.87 72
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Figure 2: The absorption rate of zinc in L. acidophilus during three different conditions under the influence of

60000

50000

40000

30000

Zinc abgorption (ppm)

20000

10000

inhibitory concentration

Yeast
Minimum inhibitory Lower minimum inhibitory Upper minimum inhibitory
concentration concentration concentration

0usaS dgaze cdale Jil cad e Cdls aw (b C utilis oo (0 (59, pase i ol VY S

Figure 3: The absorption rate of zinc in yeast, C. utilis, during three different conditions under the influence of

inhibitory concentration

L. acidophilus ¢ ;56 g C. utilis yoseo sla Sd5 sloxi g PH (y (Sowson :¥ Jou
Table 3: Correlation between pH and the number of bacterial L. acidophilus and yeast C. utilis colonies

pH
Probiotic Un-enriched Enriched
Bacteria -0.685" 0.752™
Yeast -0.129 -0.062
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Figure 6: The relationship between time and amount

of zinc absorption in yeast C. utilis
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and pH in enriched yeast
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Abstract

Probiotics are non-pathogenic microorganisms that have beneficial effects on living organisms.
Also, zinc as a micronutrient has useful properties and is essential for the body of living
organisms. Probiotics and zinc can have a positive role in the health of living organisms with
their synergistic effects. Small amounts of micronutrients are needed for the growth and
development of living organisms, but large amounts of them can be toxic. Micronutrients are
found in nature in two forms, inorganic and organic, which the organic form is less toxic.
Bacteria and fungi are among the microorganisms that can convert minerals into organic forms
and reduce their toxicity. Therefore, in this study, two probiotics, Lactobacillus acidophilus and
Candida utilis, were selected and their ability to absorb and accumulate mineral zinc as well as
the growth rate of the microorganisms were investigated. For this purpose, 9 different
concentrations of zinc sulfate including 0.05, 0.2, 15, 10, 5, 25, 50, 75, and 100 mmol/l were
used. Based on the results, the growth inhibition of L. acidophilus and C. utilis probiotics was
obtained at 100 and above 50 mmol/L, respectively. The highest and lowest amounts of zinc
absorption in L. acidophilus were 2364 and 498.8 ppm, respectively, and in C. utilis were 41830
and 13174 ppm, respectively. Based on the findings of the present study, it can be concluded that
each of these two probiotics has specific capacities in zinc absorption and tolerance based on their
cellular structure. The reason for that can be in the mechanism and mode of action and
intracellular mechanisms and bacteria have a lower absorption rate than yeast due to the presence
of a cell wall. Therefore, the selected bacteria and yeast can absorb zinc and they have various
applications in the food and drug industry as a zinc-enriched probiotics.
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