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Morinda citrifolia is a plant used in folk remedies that has recently gained
increased interest from scientific professionals. The roots of the plants contain
anthraquinones, which show several therapeutic effects. These include anti-bacterial,
anti-viral, and anti-cancer activities as well as analgesic effects. Conventionally, the
compound is extracted with ethanol, followed by evaporation. This could leave residual
solvents in the product. This study examines pressurized hot water extraction of

anthraquinones from dried roots of Morinda citrifolia (Noni). The effects of temperature

(110 °C, 170 °C and 220 °c), pressure, and water flow rate (2, 4, and 6 ml min") on

extraction yield and extraction rate were determined. Although water at ambient
condition could not extract anthraquinones due to high polarity the water (€=80 at 25

°C), subcritical water has lower dielectric constant (€ =33, at 205 °), thus water could

effectively extract the compound at this condition. Based on our experiment, at 220 °c,
the extraction yield was the highest and was approximately 43.6 mg g'1. Subcritical
water extraction at 4 ml min" or higher was found to be able to recover all the
anthraquinones present in the roots within three hours of extraction even at 170 °C.
Pressure had no significant effect on the results for the range of temperatures studied.
The flow rate of 6 ml min" resulted in the highest extraction rate, but the extraction
efficiency was lower than that of 4 ml min™. Anthraquinones solubility in pressurized hot
water was determined. Moreover, the antioxidant activity of the subcritical water extract
was investigated and was found to be higher than that of the extracts obtained with
ultrasound assisted extraction. The activity was comparable to the extracts obtained
with microwave and soxhlet solvent extraction. In addition to this, we-also determined
the solubility of anthraquinones at various subcritical water conditions and proposed a

mathematical model that describes the solubility.





