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Study on Process Conditions and Product Characteristics of
Freeze—Dried Soy—Based Yogurt Blocks

HU Boxiao', LI Xingfei', ZHANG Zhao*, CAQO Lianfeng®, WANG Caili*, HUA Yufei"
(1. School of Food Sience and Technology, Jiangnan University, Wuxi 214122, China; 2. Shandong Jiahua
Biotechnology Co., Ltd., Liaocheng 252499, China )

Abstract: Compared to liquid yogurt, freeze-dried yogurt blocks offer greater convenience for
consumption. The development of freeze-dried soy-based yogurt blocks introduces new product
varieties to plant-based yogurt. This study investigated the effects of pre-freezing temperature and
mixing temperature on the textural characteristics and viability of lactic acid bacteria in soy-based
freeze-dried yogurt blocks, while the properties of freeze-dried dairy-based yogurt blocks were
compared with those of freeze-dried soy-based yogurt blocks. The results revealed that the eutectic
temperature and glass transition temperature of soy-based yogurt freeze-dried mixture were -9.04 C
and -30.73 C, respectively, which were comparable to those of dairy-based yogurt mixtures. It was
found that higher pre-freezing temperatures resulted in looser and more fragile product texture along
with lower wviability of lactic acid bacteria. Conversely, excessively low temperatures of
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pre-freezingreduced bacterial viability and led to structural collapse due to the narrow water vapor

sublimation channels. Ultimately, a pre-freezing temperature of -25 ‘C was determined to be suitable.

Increasing the mixing temperature could slightly increase the viability of lactic acid bacteria in

freeze-dried yogurt blocks without significantly affecting the product texture. Although dairy-based

yogurt blocks exhibited higher bacterial viability, freeze-dried soy-based yogurt blocks showed

comparable viability of Lactobacillus and Bifidobacterium after 30 days of storage. The viability of

Lactobacillus and Bifidobacterium in freeze-dried soy-based yogurt blocks was higher without

nitrogen-filled packaging.

Keywords: yogurt, freeze drying, plant based, lactic acid bacteria
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Table 4 Viability of lactic acid bacteria in freeze—dried products—at different obtained mixing temperatures
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(EREE

U
15 1.06+0.07x10™ 6.58+0.26x10% 61.75
MRS-pH6.2 25 1.09+0.05%x10* 7.31+0.29x10* 67.31
40 1.10£0.05x10%* 7.17+£0.29x10%" 65.47

T B HVEE T AN R £ BR R 7R 22 5 1 3 (P<0.05) .
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Table 5 Viability of Lactobacillus and Lactobacillus bifidobacterium in freeze—dried products obtained at different mixing

temperatures
/(CFU/g)
TRRHEEE/C = T2 %
15 6.32+0.31x107° 3.83+0.19x10™ 60.67
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40 6.49+0.33x107° 4.32+0.22x10™ 66.53
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Fig. 6 Lactic acid bacteria count before and after freeze—drying in soy—based and dairy-based yogurt blocks
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Table 6 Lactic acid bacteria viability in freeze—dried products after one month storage at room temperature
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