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Optimization of Freeze-drying Conditions for Probiotics Production with Animal Blood Pro-
teins Added Medium. Hyun, Chang Kee* and Heuyn Kil Shin. Schoo/ of Bioscience and
Food Technology, Handong University, Pohang 791-940, Korea— A probiotic-strain of Lac-
tobacillus sp. was cultured in bovine blood plasma-based (BBPB) medium and freeze-dried to prepare
a probiotic product as an animal feed additive. The cell mass produced in the medium, 5.2% 10° CFU/
ml, was high enough to be commercialized and was 74% of that in MRS medium. The survival rate
of Lactobacillus sp. against freeze-drying was affected by the conditions for treatment of cultured
BBPB broth before freeze-drying such as pH adjustment, volume reduction and freezing rate. It was
also found that the blood protein hydrolysate remaining in broth also enhanced the survival rate.
Among various protective substances, sucrose showed a high stabilizing effect with 10% (w/v) addition,
by which the maximum survival rate (48.3%) and viable cell count (3.0 10" CFU/g) were obtained.
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Fig. 1. Comparison of the cell growth of Lactobacillus sp. in
MRS and BBPB media.
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Table 1. Effects of several conditions on the survival of Lac-
tobacillus sp. for freeze-drying

Viable cell count (CFU/g)

Conditions before freeze- after freeze- %-
Survival
drying drying
pH adjustment
pH 3.7* 6.4x10" 4.4x10° 6.8
pH 6.4%* 6.3x10" 46x10° 73
10-fold concentration
the culture broth 6.5x10" 43%10° 6.6
the concentrate 6.2x 10" 45x10° 73
Freezing temperature
and sample weight
50, 19.12 ¢ 6.2x 10" 3.9x10° 6.4
-50C, 10.04 g 6.2% 10" 4.7%10° 7.6
50T, 498 ¢ 6.2x10" 5.6%10° 9.1
-15¢, 1974 g 6.4x 10" 1.1x10° 1.8
-15¢C, 979 ¢ 6.4x10" 24%x10° 39
-15¢, 5.18 g 6.4x10" 3.6x10° 5.9

*The pH of the cultured broth was not adjusted before freezing.
**The pH of the cultured broth was adjusted to 6.4 before freez-
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Table 2. Effects of the components in MRS and BBPB
media on the survival of Lactobacillus sp. after freeze-drying

Viable cell count (CFU/g)

Samples before freeze- after freeze- %
Survival
drying drying
MRS medium
cultured cell 8.0x 10" 5.7x 10° 7.1
resuspended cell* 7.8x 10" 2.2x10° 2.8
BBPB medium
cultured cell 6.2%x 10" 45%x10° 7.3
resuspended cell* 6.3%x 10" 2.0x10° 32

*The cells cultured in MRS and BBPB medium was resuspended
in 0.85% saline solution after centrifugation.
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Table 3. Effect of the concentration of bovine blood plasma
hydrolysate in BBPB medium on the survival of Lac-
tobacillus sp. after freeze-drying

Viable cell count (CFU/g)

Plasma

% Survival

concentration  before freeze-  after freeze-
drying drying
0.1 plasma 7.9% 10° 9.5%10° 1.2
0.5 plasma 8.2x 10° 3.1x10° 3.8
1 plasma 7.1x 10" 5.0% 10° 7.0
2 plasma 9.4x10° 5.6x10° 75
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Table 4. Effects of sucrose and skim milk on the survival of
Lactobacillus sp. after freeze-drying

Protective substances Viable cell count (CFU/g) % Survival

added after freeze-drying
Non-addition 45%10° 7.3
Sucrose
1% 6.3%x10° 10.1
5% 2.1x10" 33.8
10% 3.0x10" 483
20% 2.8%x 10" 45.2
Skim milk
1% 4.8x10° 7.7
5% 9.1x10° 14.7
10% 1.2x 10" 19.3
20% 1.4x 10" 22.6
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