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Abstract

Biologically active constituents of pennywort juice were analyzed by HPLC. It
was found that the extracted juice contained the bioactive glycosides, asiaticoside and
madecassoside and their aglycones, which are asiatic and madecassic acids. The
pennywort juice was subsequently treated with various processes i.e. HPP at 400 MPa
with the holding time 20 min, pasteurization at 90°C for 3 min and sterilization at
121°C for 4 min. The optimum condition from these three processes was initially
determined based on microbiological quality. Antioxidant properties of pennywort
juices were determined in terms of FRAP assay, TPC, S-carotene and ascorbic acid
contents. It was found that the contents of madecassoside, asiaticoside, asiatic acid,
madecassic acid, ascorbic acid, chlorophyll a, chlorophyll » and f-carotene in fresh
pennywort juice were 3.80, 4.49, 2.69, 1.66, 4.77, 0.33, 0.15 and 2.50 mg/100 mi,

respectively. After processing, madecassoside, asiaticoside, ascorbic acid and f-
carotene contents were reduced to 2.74-3.77, 2.92-4.30, 0.69-4.16 and 1.50-2.52
mg/100 ml, respectively. Similarly, the FRAP was reduced from 913.51 uM FeSO4/L

in the fresh juice to 126.00-734.87 uM FeSO./L in the processed juice. The TPC
decreased from 988.54 mg/100 ml in the fresh juice to 55.53-404.23 mg/100 ml in the

processed samples. The microbiological quality in all processed juices and in 4 month



stored samples was within the value recommended by the Thai Food Regulation-
Standard (2003). Slight colour degradation was generally observed, but high extent of
the degradation was found in high temperature processed samples. The study on
stability of biologically active compound showed that madecassoside and asiaticoside
were more stable than f-carotene, ascorbic acid, TPC and FRAP. Ascorbic acid, TPC
and FRAP in HPP, pasteurized and sterilized juices reduced during storage at 4°C.
Loss of g-carotene was found only in sterilized juice stored at 40°C.

The flavour characteristics of the fresh, HPP, pasteurized and sterilized
pennywort juices were investigated using SPME combined with GC-MS. In HPP
samples, 49-56 volatile components were found and 55-74 volatile components were
found in heat-treated samples. Larger numbers of volatile components were found as
compared to the original fresh juice (48 volatiles). Total volatile concentrations in the
fresh juice were higher than those in the processed juices, especially for samples
without sugar addition. For samples with sugar addition, the total concentrations of
volatile components in fresh and processed juices were not different.

The fresh pennywort juice was characterized by a high content of acyclic
alcohols, aldehydes, oxygenated monoterpenes, and oxygenated sesquiterpenes. HPP
retained better alcoholic volatile components. Aldehydes and oxygenated
monoterpenoids were found at higher concentrations in HPP than in pasteurized and
sterilized juices. Volatile compounds found in HPP juice were linalool, geraniol, o-
copaene, p-selinene and cuparene. Some compounds were present in the fresh juice
but were lost during the HPP treatment, including 2,6-nonadienal, 2-nonenal, /-
cyclocitral, y-cadinene and caryophyllene oxide. Some compounds were not found in
the fresh juice but appeared in HPP juice, including 2-butanone, 3-nonen-2-one, y-
terpinene, a-terpineol and tetrahydrofuran. This suggests that HPP could induce
chemical reactions leading to generation of new components. Several volatile
compounds detected in the thermal-treated juice, but not present in the fresh or HPP
juice, include 2-nonanone and a-ylangene. The volatile components found in the
sterilized juice but not found in fresh juice were y-terpinene, ketones, and germacrene
D.
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The results of this study indicate that the pennywort juice still retains higher
amounts of bioactive and aroma compounds after processing by HPP as compared to

pasteurization and sterilization.
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