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Research on Pilot Plant Level of Continuously Extraction Process of Derris

(Derris elliptica Benth.)

Wsdnn demuun

Panneeka Attanon

ABSTRACT

Pilot plant of Derris elliptica Benth. exiract is settled in the area of the Department of
Agriculture, Bangkok, Thailand. It is designed to be a continuous processing unit and
controlled by electronic equipment. The raw materials of dried roots soaked with methanol
in an explosion proof mixing extractor. After soaking, the extract is sent into the part of
vacuum evaporator for concentration. This vacuum evaporator was designed by using the
multitubes falling-film technique. The heating source for the part of vacuum evaporator is
come from boiler. The optimized pressure and temperature in evaporator part for derris
extraction are —0.5 bar-gauge and 42-50°C. respectively. For the study of efficiency of the
pilol plant to extract rotenone from derris plant done in 3 different treatments of raw
materials. The results is shown that the pilot plant can reproduce the process of derris
extract for the material that treated to have moisture content lower than 10 %. Average
yields of solid crude extract were 831.72 g. And rotenone content in solid crude determined

by HPLC is 14.94 %wt/wt.
Key words : Derris elliptica, pilot plant, plant extract, rotenone, botanical extract
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Tahle 1. Rotencne content of Derris crude extracted in different solvents

Solvents Grouned root (g} Solid crude (g) Crude extract (%) Rotenone (%)
Methanol 100% 5 0.86 17.2 4.36
Ethanol 100% 5 122 24.4 555
Methanol 50% 5 0.82 16.4 0.14
Ethanol 50% 5 1.80 36.0 157

Extraction Filtration

Grounded root Evaporation

Derris roots Products (crude extract)

Figure 1. Flow chart of pilot plant process for Derris extraction
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Figure 6. Out put (modified)

Figure 7. Out put (modified) Figure 9. Air separator {modified)
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Table 2. Moisture content in dried roots

Treatments of raw material Moisture content (%)
Dried root after post-harvest 8.84 a

Moist root grounded and then dried in sunligit 823 a

Moist root dried in sunlight and then grounded 8.88 a

CV = 9.0%

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT.

Table 3. Average yields and rotenone content of crude exiract from pilot plant

Treatments of raw material Sclid crude yields Liquid crude yields
Grams Rotenone (%) Liters Rotenone (%)

Dried root after post-harvest 98215 a 1222 a 8.25 a 031 a

Maist root grounded and then 87061 a 17.30 a 267 a 064 a
dried in sunlight

Moist root dried in sunlight and 82242 a 1530 a 433 a 037 a
then grounded

Mean 891.72 14.94 5.08 0.44

CV (%) 44.6 27.2 450 136.7

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT.

Table 4. Total rotenone in derris crude extract

Treatments of raw material Average rotenone (g)
Dried root after post-harvest 120.04 a

Moist root ground and then dried in sunlight 150.63 a

Moist root dried in sunlight and then ground 125.85 a

CV = 586%

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT.
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Table 5. Percentage exiraction of crude extract from pilot plant and laboratory scale

Extraction Ground root {(wi)  Crude extract (wt) Extraction (%)
Laboratory {batch process) 54g 111 g 22.2%
Pilot plant {continuous process) 5 kg 891.72 g 17.8%

CV (%)

laboratory = 5.10% |,

pilot plant = 44.6%
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