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ABSTRACT

Pennywort residue, a by-product of pennywort juice production, was studied as a
possible functional ingredient used for supplementation in food because of the remaining
phytochemicals and free-radical-scavenging activity. Therefore, the aim of this study was to
formulate green tea cookies containing pennywort residue. Dry pennywort residue was
obtained by hot-air drying at 50°C for 10 hours and ground. The properties of dry pennywort
residue were investigated as follows: water holding capacity was 7.62 g/g sample; oil holding
capacity was 4.07 g/g sample; both emulsifying activity and emulsion stability were 1.00%;
water activity was 0.35; moisture content was 7.75%; color was green; pH was 5.49 and total
dietary fiber was 68.73% (dry basis). Additionally, the phytochemicals also were determined
per 100 g as follows: triterpenes were 309.12 and 227.04 mg for madecassic and asiatic acids;
flavonoids were 43.58 and 89.22 mg for quercetin and kaempferol; and total polyphenols was
577.75 mg GAE, and free-radical-scavenging using hydrophilic-oxygen radical absorbance
capacity (H-ORAC) was 199.85 umol TE/g sample. The dry residue was kept in 2 conditions
for 6 months: 1) vacuum-packed in laminated aluminum foil bags and kept at -80°C and 2)
packed in polypropylene bags and kept in the dark at 5°C. The results showed that water
activity, moisture content and color of the dry residue stored at -80°C did not change, whereas
there were significant increases in water activity and moisture content, and the color was
slightly paler, in the residue kept at 5°C. The phytochemicals and H-ORAC activity were
stable during storage in both conditions. Green tea cookies were used as the base for
supplementation of dry pennywort residue and substituted for wheat flour at 5, 7.5, 10 and
15%. Dry pennywort residue at 7.5% was found to be the maximum level that can be applied
in the cookies according to the panel of judges. The scores of overall acceptability, color and
taste were less than those when addition at 5% of residue due to dark green color and bitter
taste. Compared to the control, there were no changes in water activity, spread ratio and
density, but the increase in hardness in residue-added cookies was observed. Furthermore,
dietary fiber in the residue-added cookies was two times more than the control. The
triterpenes and flavonoids were detected only in the residue-added cookies. There were
increases in total polyphenols and the H-ORAC activity at 21 and 118%, respectively in the
residue-added cookies compared to the control. The shelf life of residue-added cookies
packed in polypropylene bags, kept at room temperature and exposed to light about 12 hours
per day was 4 weeks judged by the panelists with no changes in water activity and moisture
content, but slightly paler and softer in texture. The phytochemical contents, namely
triterpenes and total phenolic compounds, and the H-ORAC activity did not change during 4
weeks. On the other hand, quecetin and kaempferol (flavonoids) slightly decreased for 7 and
10%, respectively within 4 weeks.
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