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Milk's antioxidant system

Serum and casein proteins: 

immunoglobulins lactalbumin, 

lactoglobulin, etc.

Organic acids: 

uric, citric, etc.

Vitamins and vitamin-like 

substances: A, E, C, PP, 

etc.

Enzymes: catalase,peroxidase, 

lactoferrin, superoxide 

dismutase,ceruloplasmin, etc.

Essential and non-essential 

amino acids: glycine, proline, 

tryptophan, etc.

Hormones:

estrogens, etc.
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High accuracy: the experiment is performed 
on the most sensitive test organisms

Low cost of work

Integral assessment of the object under
study: takes into account the impact of all
toxic substances on a living organism

Advantages of biotesting
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Research Objective:

Evaluation of the influence of a number of industrial modes of milk 

pasteurization on the stress resistance of Paramecium caudatum infusoria.

Object of research:

The object of the study was samples of cow's milk from private farms.
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• As eukaryotic organisms infusorians have the properties of an individual           

organism and a cell;

• High sensitivity;

• Easily visualized under a microscope;

• Low cost of laboratory maintenance.

Paramecium caudatum at magnification ×600

Advantages of infusoria as a test of organisms
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Effect of stressor concentration on survival time

Paramecium caudatum

Hydrogen peroxide

concentration immobilization time, min.

3% instantly

2% 0,20

1,5% 1

1% >3

Screening of optimal biotesting conditions
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Paramecium caudatum before 

exposure to hydrogen peroxide
Paramecium caudatum after 

exposure to hydrogen peroxide

Paramecium Caudatum cell lysis
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The effect of hydrogen peroxide on the lipid part of the cell membranes
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Milk samples

1, 2, 3 – different milk samples

‒ control,       ‒ with the addition of native milk

The effect of adding native goat's milk to the culture medium on the stress resistance of 

Paramecium caudatum
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Heat treatment modes

The greatest stress resistance

1 - control; 2 - source milk; 3 - 65 ° C 30 min.;

4 - 76ºC 5 min.;                    5 - 90ºС 20s.; 6 - 95ºС 5min. 

3 days 5 days

The effect of adding native goat milk to the culture medium on the stress resistance of 

Paramecium caudatum infusoria
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Integral antioxidant activity of natural goat milk: 32 mg/100 ml ‒ 87 mg/100 ml

1 - source milk;  2 – 65 °C 30 min;  3 -76 °C 5 min; 

4 – 90 °C 20s.;  5 – 95 °C 5min.

Influence of industrial pasteurization regimes on the antioxidant activity of milk
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1. The technique for determining the stress resistance of Paramecium caudatum infusoria by 

bioassay was mastered and the optimal conditions for the experiment were selected: the 

concentration of hydrogen peroxide-1.5%.

2. An increase in the stress resistance of Paramecium caudatum infusoria was shown when native 

goat's milk was added to the nutrient mixture compared to the control.

3. The high sensitivity of the selected test object to changes in the antioxidant properties of milk 

processed under different pasteurization modes was established.

4. The heat treatment modes that ensure the greatest preservation of the antioxidant activity of goat's 

milk and, accordingly, higher stress resistance of Paramecium caudatum infusoria were 

identified: 76 ° C for 5 minutes and 90 ° C for 20 seconds
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Thank you for your attention!
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