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ABSTRACT

Noni plant (Morinda citrifolia L.) contains a significant amount of anthraquinone
which can be used as a biocatalyst for paper production from wood and thus plays a crucial role in
an industrial pulping instead of the conventional mechanical method. This thesis has the
objectives of (1) Improvement of the extraction in the pressurized steamer by searching for the
strategy of maintaining a constant anthraquinone extraction yield under the suitable pressure level
and extraction time, (2) selection of the suitable extraction unit the suitable type of extraction unit
and (3) selection of the appropriate chemical to extract anthraquinone from the root of Noni plant,
as well as (4) investigation of the dynamic of the anthraquinone extraction from the root of Noni

plant with a closed loop chemical extractor system using first order dynamic model.

The optimal pressure level and extraction time of anthraquinone from Morinda sp. root
in the pressﬁrized steamer utilizing 80% (v/v) ethanol were 5 psi and 5 min in a 231 ml jam jar.
The optimal cost effective ethanol concentration was between 50 — 65 % (v/v) with extracted

antrhraquinone content of 36.4 — 38.4 mg/g dried root and extraction cost of 1.99 — 2.01 Baht/mg

anthraquinone.
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The extraction results of the dried Morinda sp. roots with four solvents yielded the
maximum concentration of antraquinone from all extraction units of 0.0238 — 0.0528 mg/ml. The
mixture solvent between ethanol, acetone, and water could extract anthraquinone at the hightest
level of 0.0528 £ 0.00124 mg/ml or 31.7 + 7.4 ml/g. This was followed by acetone (0.0511 +
0.0124 mg/ml or 30.7 + 7.4 mg/g), ethanol (0.0443 + 0.0064 mg/ml or 26.5 + 3.8 mg/g), and
water (0.0238 =+ 0.0054 mg/ml or 14.3 + 3.2 mg/g), respectively. The empl(;yed four types of
extraction units to extract anthraquinone from the dried root of Morinda sp resulted in the
maximum concentration of antraquinone from all solvents of 0.0375 — 0.0527 mg/ml. The
highest concentration of antraquinone was obtained from tray unit at 0.0527 + 0.0083 mg/ml or
31.6 £5.0 mg/g. The balloon series unit gave the anthraquinone concentration at 0.0432 =+
0.0104 mg/ml or 25.9 + 6.2 mg/g. This was compared to the rolling unit with the anthraquinone
concentration of 0.0387 +0.0106 mg/ml or 23.2 + 6.3 mg/g. The lowest concentration of

anthraquinone was obtained from bag series unit at 0.0375 % 0.0093 mg/ml or 22.5 + 5.6 mg/g.





