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SUPHATTRA KHUNASINKUN : OPTIMIZATION BY RESPONSE SURFACE
METHODOLOGY FOR NATURAL EXTRACTION FROM GOLDEN TEAK LEAVES USING
ULTRASONIC ASSISTED EXTRACTION. THESIS ADVISOR :

AROONSRI NUCHITPRASITTICHAI, Ph.D., 97 PP.
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Teak or Tectona grandis is a tropical hardwood tree. Its weather resistance and
beautiful surface made teak as a valuable wood for outdoor furniture and house
construction. Moreover, teak leaves are used in food and vegetable wrapping in rural
area and some might fall down and waste them as fertilizer for soil. The original teak
leaves were used to treat various infections. Due to the phytochemical analyzed it was
found that the teak leaves contain chemical components such as steroids, tannins,
saponins, anthocyanin, etc. In addition, in the community were also extracted dye from
the teak leaves for silk dyeing. This research studied the natural extract from golden
teak leaves by ultrasonic assisted extraction (UAE). Fresh and dried leaves were
extracted and compared. Solvents used in extraction are water and mixed solvents
(water and ethanol). The considered parameters in the optimization were ratio of
solvent to sample (x,), extraction temperature (x,), extraction time (xs) and pH values
(xq). For mixed solvent-extraction, the ethanol concentration (xs) is an additional
parameter. The response surface methodology coupled with the nonlinear solver was
employed to find the maximum yield of natural extract from teak leaves. The response
surface methodology (RSM) gives the model that relates the relationship between
extraction parameters and the natural extract yield. Then, the nonlinear solver was
used to solve the model for the maximum yield of natural extract. The optimal values
of extraction parameters were successfully obtained for the natural extract from teak
leaves.

The result of natural extract from fresh leaves with water solvent, the optimal
conditions are a ratio of solvent to sample is 34 : 1 (ml : ¢ of teak leaves), extraction
temperature is 60 °C, extraction time is 57 minutes and the pH value is 2.0. The
maximum natural extract yield is 8.33 (¢/100 g of teak leaves on wet weight basis). The

result of natural extract from fresh leaves with mixture solvent (water and ethanol),



the optimal conditions are a ratio of solvent to sample is 25 : 1 (ml : g of teak leaves),
extraction temperature is 50 °C, extraction time is 30 minutes, pH value is 1.0 and
ethanol concentration 30 % (v/v). The maximum natural extract yield is 54.46 (g/100 g
of teak leaves on wet weight basis).

The result of natural extract from dried leaves with water solvent, the optimal
conditions are a ratio of solvent to sample is 35 : 1 (ml : g of teak leaves), extraction
temperature is 60 °C, extraction time is 20 minutes and the pH value is 1.0. The
maximum natural extract yield is 31.01 (g/100 g of teak leaves on dry weight basis).
The result of natural extract from dried leaves with mixture solvent (water and ethanol)
the optimal conditions are a ratio of solvent to sample is 25 : 1 (ml : g of teak leaves),
extraction temperature is 50 °C, extraction time is 30 minutes, pH value is 2.0 and

ethanol concentration 30 % (v/v). The maximum natural extract yield is 20.25 (g/100 g

of teak leaves on dry weight basis).
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