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ABSTRACT

The main objective of this research was to develop controlled-release
microcapsules of white champaca and its application in Thai dessert model. The
research was started off with screening 11 Thai aromatic plants using consumer
preference on overall aroma together with the antioxidant activity as criteria for the
selection. After that, the volatile compounds of the selected aromatic plants were
identified. The suitable aromatic plant was selected to encapsulate its extract comparing
between spray and freeze drying. In addition, the main characteristic aromas of samples
from fresh, dry, extract, and encapsulated powder of aromatic plants also identified to
be aroma markers for further experiments. The suitable amount of the octenyl succinic
anhydride starch (OSA starch) and white champaca extract (MAD extract) was
investigated for the optimization of the MAD encapsulated flavor powder for aroma
controlled release property. Afterward, the MAD encapsulated flavor powder was used
to create the multi-core encapsulated flavor powder. The suitable amount of gelatin,
gum arabic, and the pandan flavor was investigated for the optimization of the multi-
core encapsulated flavor powder for aromas controlled release properties. The
optimized multi-core encapsulated flavor powder (MEFP) was applied in Nam Dok Mai
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dessert (NDM) release profile to investigate suitable amount provided the most

preferable sensory rating and high consumer acceptance.

The result from screening 11 scented plant revealed that the extract from indian
cork flower provided the highest yield recovery (39.25%), followed by white champaca
petals (22.83%). The ferric reducing ability power (FRAP) showed that the extract from
white champaca petals provided the highest FRAP value (4.97£0.01 umol trolox/g).
The sensory acceptance showed that overall aroma rating from extract of kaffir lime
leaves had the highest rating (6.6+0.04), followed by white champaca petals (6.5+0.03)
and champaca petals (6.4+0.03) with significant difference. White Champaca (Michelia
alba D.C., MAD) was then selected for further experiment due to high sensory rating
score and high antioxidant activity. For the MAD extract encapsulation process, the
encapsulation efficiency of spray drying was higher than freeze drying and the
encapsulated powder from spray drying had more stability than that from freeze drying
which suggested that spray drying was suitable process to encapsulate the white
champaca extract. There were nine volatile compounds from the MAD extract were
identified using gas chromatograph method, which were 2-methyl butanoic acid,
terpinolene, diethyl malonate, phenyl ethyl alcohol, lilac aldehyde, linalool, verbenone,
terpendiol, and menthoglycol. The characteristic aroma perceptions were in order of
floral, citrus, and spice; which can be identified as linalool, 2-methyl butanoic acid, and
verbenone. The optimized formula of microencapsulation using spray drying with the
MAD extract and the OSA starch was 15% w/v of dry solid and 963.20 g per water
1000 g, which provided the highest in yield recovery (40.65%) and encapsulation
efficiency (68.55%). The aroma content of linalool, 2-methyl butanoic acid, and
verbenone was 662.45, 360.74, and 190.81 pg/ml with the lowest moisture content
(3.04%) and water activity (0.230). The release rate constant of three main compounds
suggested that linalool had slowest release rate constant (1.26 min™), followed by
verbenone (0.53 min™?) and 2-methyl butanoic acid (0.24 min™). The optimized formula
of the MEFP gelatin-gum arabic system (GGA) was gelatin 3.00% w/v, gum arabic
3.73% w/v and pandan aroma 5.26% w/w of shell solid with MAD flavor powder as a
core material at 2.5%. This ratio of GGA system provided high yield recovery (46.45%)



and high encapsulation efficiency (70.04%) with low moisture content (3.12%) water
activity (0.165), respectively. The pandan aroma content from the MEFP in high
moisture and temperature condition was 394.92 pg/ml. The NDM was selected for
application experiment due to the high moisture and high temperature during
production. The NDM with 1% w/w of MEFP showed the most preferable of sensory
preference with sensory rating score in range of 6.0-6.3. The product acceptance and
purchased intention also showed high percentages at 98.0% and 98.3%, respectively.
The controlled release model in the NDM dessert from time intensity method revealed
that the initial intensity of the pandan flavor and white champaca flavor was 35.83 mm
and 30.96 mm. The maximum intensity of pandan and white champaca flavor were
48.79 mm and 50.80 mm at 9™ second. In conclusion, this research showed a success on
the optimization on encapsulation of MAD encapsulated powder, the MEFP, and the
application of the MEFP in Thai dessert for controlled release pandan flavor during

process and white champaca flavor while consume the product.



