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Freeze-Dried Yogurt Snacks
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Abstract

The majority of food drying processes are based on the use of thermal energy. However, such methods may deteriorate

the quality of the final product. Freeze-drying is one of the most useful processes for drying thermosensitive substances.

Food that contains beneficial bacteria, for example, is susceptible to heat treatment, but during freeze-drying beneficial

bacteria are preserved in these food items. The primary goals of this study were to develop yogurt snacks and to compare

the viability of lactic acid bacteria (LAB) in yogurt snacks under different freeze-drying temperatures. In addition, the

survival of LAB during storage was investigated. Survival of LAB in freeze-dried yogurt snacks gradually decreased over

16 weeks of storage. LAB had a residual viability of 25.5% after 16 weeks of storage at room temperature. LAB survived

better in freeze-dried plain yogurt snacks than in freeze-dried strawberry yogurt snacks during storage. Freeze-dried yogurt
snacks contained 11.9% fat, 57.1% carbohydrate, and 18.7% protein. In conclusion, the viability of LAB in freeze-dried
yogurt snacks depends on the temperature during freeze-drying: the higher the freeze-drying temperature, the lower the

viability of LAB in yogurt snacks. The viability of LAB in yogurt snacks was also dependent on the moisture content and

nutritional value.
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| Preparation of a yogurt mix ‘

Pre-heating (65-70°C)

‘ Homogenization (150bar/65°C) ‘

l

| Pasteurization (85°C/10min) |

l

‘ Cooling to 40°C ‘

Inoculating with starter }#

Fermentation at 40 C
(Acidification to 0.85% LA)

l

‘ Cooling to 4°C ‘

l

‘ Pouring yogurt into the mold ‘

l

‘ Freezing ‘

l

‘ Freeze drying ‘

Fig. 1. Process for the manufacture of freeze dried yogurt.
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Table 1. The mixture ratio of yogurt mix

Mixture ratio (%)

Freeze dried plain Freeze dried

yogurt strawberry yogurt

Raw milk 73.0 70.0
Skim milk powder 4.8 4.8
Whey protein isolate 0.9 0.9
Glucose 10.3 10.3
Purified water 11.0 11.0
Strawberry concentrate - 3.0

Total 100.0 100.0
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Fig. 2. Freeze dried plain (left columns) and strawberry (right
columns) yogurt snack.

Table 2. Energy nutrient composition of freeze dried yogurt
snacks

FD yogurt Carbohydrate (%)  Protein Fat  Calories
snack variety Simple Other Total (%) (%) (kcal/100 g)
Plain 534 37 57.1 18.7 119 4103

Strawberry ~ 54.3 64 60.7 17.5 113 414.5

Table 3. Effects of freeze drying conditions on the viability of
LAB in FD yogurt snacks

Heating plate temperature

55 70C
Viability of LAB in FD ) 10 cpuyg  83x107 CrUlg
plain yogurt
Rehydration ratio 4.20 424
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Table 4. The viability of lactic acid bacteria in plain yogurt and freeze dried plain yogurt

Type of sugar

10.3% glucose

1% IMO+9.3% glucose 4% IMO+6.3% glucose

Plain yogurt
Freeze dried plain yogurt
The ratio of the lactic acid viability before and after freeze drying

8.45x10° CFU/g
6.79x10° CFU/g

9.25x10° CFU/g 9.85x10° CFU/g
7.86x10° CFU/g 8.59x10° CFU/g
80.3% 85.0% 87.2%
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