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Thai Neem-based Extract Processing for Mass Production : Case Study from RIT-Pilot Plant
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ABSTRACT

Mass production of Thai neem-based extract (Azadirachta indica var. siamensis Valeton) for
insect control is one of RIT-multidisciplinary research projects “Neem-based Extract Processing for Mass
Production”. The production was operated by RIT-Pilot Plant at Faculty of Agricultural Engineering and
Technology, Rajamangala Institute of Technology in Patumtani province. The objective was focused on the
productivity of 2 main processes based on dispersed contacting. The agitated extraction vessel and
vacuum evaporator were equipped for extraction and evaporation respectively. Methanol was used as
solvents to extract azadirachtin (C36H44016), the main biological active ingredient from Thai neem seed.
Comparative studies between productivity of different neem-based extracts obtained by RIT-pilot plant
and standard method were carried out under the same procedures. It is found that the actual yield of
neem-based extracts from RIT-prototypes was different from laboratory scale. The datas obtained, in
particular, solvent losses in each process were here discussed. Results of the studies leaded to develope

the neem processing and associated the improvement of equipments for further manufactoring.
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Table 1 Preconditioning of neem material (8-12 % mc) by decortication, crushing and oil expelling

Process (Equipment) Products Yield (%)
Decorticating Hull* 50.17 £ 3.08
(Decorticator) Kernel 47.75 + 3.05

Processing loss 2.08+0.44
Crushing Kernel powder 93.33 +3.33
(Pulverizer) Processing loss 6.67 +3.33
Oil expelling Oir* 7.93+1.79
(Oil expeller) Defatted cake 88.10 £ 2.69
Processing loss 3.97 £ 0.90

* Thai neem seed constitutes of 50.07+ 1.07% hull and 49.93+1.12 % kernel

** The oil contentis 18.64 + 2.28 % in whole seed.
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Table 2 Productivity of neem-based extract under processing in RIT-pilot plant compare to laboratory

Production Solution out Marc out ? Recovery Loss of .
Process scale (%) (%) solvent (%)° solvent (%)

Extraction Laboratory ~ 68.49 X 1.33 30.42 +1.26 - 1.09%0.16
Prototype 63.67 +3.79 27.00 X 4.00 - 9.331+1.53
Evaporation  Laboratory 50.01 % 0.01 - 46.40 £125 360X 1.25
Prototype 50.17 £1.09 - 36.11£1.17 13.7210.34
! solution out (%) = (weight of extract)* 100 ° recovery solvent (%) = (weight of recovery solvent)* 100
total mass total mass
® marc out (%) = (weight of marc)* 100 “ loss of solvent (%) = (total mass — solution out -marc out) * 100
total mass total mass
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Table 3 Yield and loss (%) of different products under processing in laboratory compare to RIT- pilot Plant

Production Neem-bgsed Marc out Recovery Loss of solvent” (%)
scale extract ' (%) (%) solvent ° (%) , ,
Extraction Evaporation
Laboratory 34251001 3042%k126 31.77t1.25 1.09+016 247%125

Pilot plant 3157271 27.00X4.00 2267%0.76 933%t153 863%0.71

! solution out (%) = (weight of extract)* 100 ® recovery solvent (%) = (weight of recovery solvent)* 100
total mass total mass

® marc out (%) = (weight of marc)* 100 * Joss of solvent (%) = (total mass — solution out -marc out) * 100
total mass total mass
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Table 4 Azadirachtin (amount in mg/ g and concentration in solution ) and oil content (%) in neem-

based extract produced from RIT Pilot Plant

Production

Azadirachtin content neem oil
scale
mg/ g = SE % in solution (%)
Prototype 3.43 1 0.64 0.231£0.02 0.98 £ 0.06
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Table 5 Physical Properties of neem-based extract produced from laboratory compared to RIT-pilot plant

Production L-a-b value % Brix Density
Scale L a b (kg/L)
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Prototype 28.86 * 6.44 113+t 1.42 1997t 457 10.33 = 2.89 0.83+0.01
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