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JINJUTAR KUNNATHEP: HEAT ADAPTATION AND
MICROENCAPSULATION OF LACTOBACILLUS SP. STRAIN 3C2-10
ISOLATED FROM CASSAVA PULPS. THESIS ADVISOR : ASST. PROF.

RATCHADAPORN OONSIVILAI Ph.D., 80 PP.

HEAT ADAPTATION/SPRAY DRYING/SURVIVAL RATE/

FRUCTOOLIGOSACCHARIDE/RESISTANT MALTODEXTRIN

The objectives of this study were to investigate the potential of heat
adaptation as a survival to enable the Lactobacillus sp. strain 3C2-10 to withstand
spray drying. The viability of encapsulated Lactobacillus sp. strain 3C2-10 after heat
adaptation by the spray drying technique was investigated for stabilization during the
simulated gastrointestinal tract and storage condition temperatures of 4, 25 and 40°C.
The effect of heat treatment in different media and heat adaption on the survival of
spray dried cells were monitored. The Lactobacillus sp. strain 3C2-10 exhibited heat
resistance at temperatures of 45, 50, 52 and 55°C for 15 min in all media tested (MRS
broth, fructooligosaccharides (FOS) and resistant maltodextrin (RMD)). The highest
D-value (Dso°c) of the Lactobacillus sp. strain 3C2-10 was induced by pre-heating at
47°C for 15 min before being exposed to a temperature at 60°C for 15 min and pH 3,
respectively. The adapted cells represented higher cell viability than non-adapted cells
at both outlet temperatures of 84-90°C and 91-97°C, respectively. However, the
natural heat resistance of bacterial cells depended on the growth rate conditions and
growth-limiting factors. Moreover, the effect of heat stress could increase bacterial

cells viability.



v

The encapsulation of the Lactobacillus sp. strain 3C2-10 cells after heat
adaptation by the spray drying technique with two types of prebiotics as wall material
(FOS and RMD) and ratio of core-to-wall was studied. The results showed that the
efficiency percentage of encapsulation with FOS combined with RMD was at 91% and
higher than encapsulation with only FOS or RMD. In addition, the effect of moisture
content, particle size, bulk density, solubility and encapsulation efficiency were not
significantly different in both core-to-wall ratios (1: 1 and 1: 2) tested. Moreover, the
results of the elemental and compound of the encapsulated Lactobacillus sp. strain
3C2-10 cell after heat adaptation were analyzed using the Fourier Transform Infrared
Spectrometer (FT-IR) during the storage time of 60 days. The results showed that the
fingerprint region of carbohydrates (glucose and fructose) were decreased, and acids
were increased. In the simulated gastrointestinal tract model, the cells survival rate
were not significantly different among different wall materials at the same core-to-wall
ratios. However, the core-to-wall ratio at 1:2 showed the cells survival higher than the
core-to-wall ratio at 1: 1. The combination of FOS and RMD at the ratio of 1:2
exhibited higher storage stability of the Lactobacillus sp. strain 3C2-10 at the

temperature of 4 °C than 25°C,
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