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ABSTRACT 

 
 Phakchee-rai (Trachyspermum roxburghiamum) is a local vegetable, possessing unique 

flavor and savory odor. It promotes digestion and good appetite. Moreover, it could reduce flatulence 
and dizziness. It is widely found in the north and the northeast of Thailand. In this research, 
microcapsules of Phakchee-rai essential oil were produced by complex coacervation technique. 
Different parts (leaves, stems and roots) of Phakchee-rai were dried using different power of 
microwave-vacuum dryer. The suitable drying power and time were optimized. It was found that the 
microwave power output of 3200W provided the highest values of percentage yield, phenolic content, 
antioxidant activity (IC50) and preference scores in terms of odor. The percentage yield of leaves, 
stems and roots of Phakchee-rai were 20.88, 10.38 and 21.21, respectively. Total phenolic content of 
leaves, stems and roots were 12.28, 7.27 and 2.96 mg GAE/g dw. The antioxidant activity of leaves, 
stems and roots were 0.23, 0.59 and 3.63 mg dw/ml, respectively. The preference scores in terms of 
odor of leaves, stems and roots were 6.2, 6.0 and 6.1, respectively. Afterwards, essential oil of three 
parts of Phakchee-rai was extracted using steam distillation (SD) and simultaneous distillation-
extraction (SDE). Phakchee-rai essential oil was light yellow in color with yield percentage of                  
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0.06-0.61 and refractive index of 1.50-1.54. The main compounds, identified by gas chromatography-
mass spectrometry, of essential oil were caryophyllene, selinene and 3-butyl phthalide. The essential 
oil from leaves extracted by SDE method had the highest yield percentage (0.61%) and odor 
preference scores (6.7). Therefore, microcapsules of essential oil from leave were further developed by 
complex coacervation technique. Gelatin and arabic gum were used as wall materials with the ratio              
of 1 : 2. They were mixed with 3% of essential oil in propylene glycol as core materials. Moisture 
content, water activity (aw), surface oil, microencapsulation efficiency, bulk density and powder 
wettability of the obtained microcapsules were 8.84%, 0.126, 2.88%, 97.96%, 0.23 g/cm3 and             
27.50 min/g, respectively. These microcapsules contained high content of 3-butyl phthalide, 
providing herbal and celery-like odor. 

 

 


