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1. Moringa oleifera
2. Moringa peregrina
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1. Tetracarpidium conophorum
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Fig1 Preparation of Moringa seeds for extraction tests.
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Fig 2 Schematic of mechanical extraction of oil

from Moringa seeds.
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Table 2 The experiments proposed by Central
Composite Design.

Fig 3 Steps of sample preparation for placent in Soxhlet set.

Independent variables Response
R A: Time of B: Power of  Extraction
un . . -
microwave microwave Efficiency
(min) W) (%)
1 2 200 52.28
2 2 400 53.41
3 2 600 51.58
4 3 400 56.1
5 3 400 56.78
6 3 400 56.31
7 3 400 56.33
8 3 600 56.29
9 3 400 56.82
10 3 200 55.69
11 4 400 53.04
12 4 600 52.15
13 4 200 52.88
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Table 1 Range of ANVOA.

Levels of each

Independent ~ Unit  Symbols

bl factor
variaoles LOW ngh
Time of min A 2 4
microwave
Power of W B 200 600
microwave
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6. Design Expert V7.
7. Respone Surface Method.
8. Central Composite Design.



Predicted Extraction Efficiency (%)

\f'..d)'“‘é'.’ NA 092 AAK e)La.«.:

Table 3 Results of ANOVA for extraction efficiency.

Source DF SS MS F-value P-value
Model 4 47.73 11.93** 64.90 <0.0001
A-Time of microwave 1 0.11 0.11™ 0.58 <0.4681
B-Power of microwave 1 0.11 0.11™ 0.62 <0.4522
A’ 1 33.76 33.76%* 183.60 <0.0001
B’ 1 1.48 1.48% 8.03 <0.0220

Residual 8 1.47 0.18 - -
Lack of Fit 4 1.07 0.27" 2.67 0.1822

Pure Error 4 04 0.10 - -

Cor Total 12 49.2 - - -

** % Sjonificant at 1% and 5% probability level. ™ not significant.
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Table 4 Result of model coefficients for extraction efficiency.

CV% SD  PreR® AdjR’ R’

Final model

0.79 0.43 0.8989  0.9552

0.9701

+56.54+0.13 A-0.14B-3.5 A2-0.73 B°

56.90 —

5555 —

54.20 —

5285 —

5150 —

T T T I I
5158 5289 5420 5551 56.82

Actual Extraction Efficiency (%)

Fig 4 Actual results versus the predicted results for
Extraction Efficiency.
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Fig 5 Effects of microwave time and microwave power on extraction efficiency.
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Fig 6 Response Surface 3D Effects of microwave time
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Moringa oil is used as a useful oil in the food, medicinal, cosmetic and
health industries. Also past research has shown that microwaves can
increase the extraction efficiency of oil by disintegrating the cellular
structure of oil seed. Therefore, in this research, for increasing oil
extraction efficiency, microwave pretreatment was used before oil
extraction from Moringa seeds by spiral press. In this study, the
optimization of oil mechanical extraction from Moringa seeds was done
using the Response Surface Methodology. In this study, extraction
experiments were done with microwave pretreatment at different level of
times (2, 3 and 4 min) and powers (200, 400 and 600 W). The results
showed that the extraction efficiency increases and then decreases by
increasing microwave time and microwave power. The optimum
extraction efficiency was 56.55% during the microwave action time of
3.02 min and the microwave power intensity of 380.92 W. Due to the
high values of correlation coefficients (R* = 0.97) the predicted model for
oil extraction efficiency can be evaluated properly.
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