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Table 1 Percent Extract (V/W) of Moringa Leaf and Seed Essential Oil

Extraction method

Leaf essential oil

Seed essential oil

Clevenger
Clevenger and Ultrasound

0.1120.01°
0.32+0.01°

0.04+0.00°
0.17+0.01°

The non-similar English letters in each column indicate a significant difference at the p <0.05 level.
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Table 2 Essential oil composition of Moringa Peregrina Leaf

Peak Name Area (%) RetTime (min)
1 Benzene acetaldehyde 2.53 5.56
2 2,6-Dimethyl-2,7-octadiene 1.63 5.60
3 Trans-Linalool Oxide 4.87 5.85
4 1,6-Octadien-3-ol 11.14 6.16
5 alpha.Terpineol 10.20 741
6 Heptadecane 6.02 13.71
7 1-Octadecene 6.09 14.68
8 2(1H)-Naphthalenone 8.55 15.19
9 2-Pentadecanone, 6,10,14-trimethyl 481 15.25
10 iso butyl phthalate 2.67 15.55
11 Farnesyl acetone 22.72 16.06
12 Dibutyl phthalate 230 16.47
13 1,3(2H,4H)-Isoquinolinedione 091 17.15
14 Cyclohexane, (1-methylethylidene)- 1.08 17.33
15 trans-Phytol 0.79 17.82
16 1-Heptadecene 0.99 18.50
17 Eicosane 0.54 19.41
18 9-Hydrox y-2-nonanone 0.56 19.52
19 maleic acid, diallyl ester 0.51 20.02
20 5.,9,13-Pentadecatrien-2-one 0.70 20.33
21 9-Octadecenal, (Z)- 1.06 21.32
22 Pentacosane 1.06 21.56
23 Bis(2-ethylhexyl) phthalate 2.53 22.35
24 Hexacosane 0.68 22.98
25 Heptacosane 1.08 24.75
26 1-Docosene 1.18 26.90
27 Nonacosane 2.85 29.94
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Table 3 Essential oil composition of Moringa Peregrina Seed

Peak Name Area (%) RetTime (min)
1 Benzeneacetaldehyde 3.15 5.84
2 2,5-Dimethylethylbenzene 0.19 5.94
3 Formic acid, octyl ester 0.33 5.96
4 Undecane 1.23 6.25
5 NONYL ALDEHYDE 3.30 6.33
6 0-Xylene 0.37 6.45
7 Isopropylcyclohexane 0.23 6.72
8 1,2,3,4- Tetramethylbenzene 143 7.00
9 (2R,4R)-4-Isopropyl(2-2H1)cy clohexanone 0.89 7.10
10 1-methyl-4-(1-methylpropy) Benzen 0.34 7.23
11 n-Dodecane 7.25 7.48
12 Decaldehyde 0.92 7.56
13 2,6-Dimethylundecene 1.23 7.65
14 n-Hexyl cyclohexane 0.29 8.03
15 Propanal 0.22 8.12
16 Dodecane, 4-methyl- 0.94 8.24
17 10-Methylnonadecane 1.58 8.30
18 Isotetradecane 231 842
19 Tridecane 6.91 8.80
20 2-methyl naphthalene 0.27 9.12
21 1-hexyl-3-methyl-2-Butenoic acid 1.28 9.40
22 Tridecane, 4-methyl- 0.63 9.54
23 2-Methyl-n-tridecane 0.90 9.62
24 isothiocyanic acid 41.44 993
25 2-Buten-1-one 0.65 10.03
26 n-Tetradecane 6.32 10.10
27 1,7-Dimethylnaphthalene 0.29 10.51
28 2,7-Dimethylnaphthalene 0.25 10.55
29 alpha.Tetradecene 0.51 10.72
30 Tetradecane, 3-methyl- 0.58 10.95
31 n-Hexadecane 0.21 11.08
32 pentadecan 544 11.32
33 Pentadecane, 2-methyl- 0.31 12.05
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34 Isohexadec ane 2.23 12.49
35 Dehydroxy-isocalamendiol 0.13 12.77
36 Heptadecane, 8-methyl 0.29 13.04
37 .alpha.Cadinol 0.45 13.30
38 .gamma.Undecalatone 0.18 1348
39 n-Heptadecane 0.30 13.61
40 Pentadecane, 2,6,10,14-tetramethyl 0.15 13.68
41 1-Cyclohexylheptene 0.40 15.06
42 Hexahydrofarnesyl acetone 0.32 15.19
43 delta.Dodecalactone 0.26 15.30
44 2-Methoxyethyl phthalate 0.17 1549
45 9-Octadecenoic acid 0.29 15.73
46 Farnesyl acetone 0.80 15.98
47 2H-Pyran-2-one 0.23 16.05
48 Palmitic acid 0.52 1643
49 cis-9-Octadecen-1-o0l 0.11 17.49
50 Oleic acid 0.22 18.06
51 Eicosane 0.08 1941
52 trans-9-Octad ecenoic acid 0.05 19.51
53 cis-9-Octadecenal 0.27 19.80
54 Bis(2-ethylhexyl) phthalate 0.07 20.84
55 Pentacosane 0.08 21.53
56 Hexacosane 0.02 2295
57 Heptacosane 0.08 2333
58 Eicosane 0.07 24.72
59 Ethyl (E)-3-(2,2":5",2'-terthien-5-yl)propenoate 0.04 26.54
60 Cyclooctacosane 0.02 26.86
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Table 4 Inhibition zone (mm) for Moringa Peregrina seed extract

Cozl;legr}:;aglon Staphylococcus aureus — Escherichia coli  Bacillus cereus  Penicillium notatum
0.2 15+0 4% 15+0.3* - 12+0.3?
0.1 940.5 10£0.5° - 8+1.0°
0.05 4+0.6° 5+0.4° - -
0.025 - - - -

The non-similar letters in each column indicate a significant difference at p <0.05 level.
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Table 5 Alpha-glucosidase inhibition percentage of leaf and seed extracts

Concentration Alpha-glucosidase inhibitor of  Alpha-glucosidase inhibitor of
(mg/ml) Leaf extract seed extract
02 63.82+14.41° 78.15+£6.94*
0.1 62.29+5.04% 72.23+1.26™
0.05 43.099 48" 61.97+0.36™
0.025 41.85+6.94" 57.39+7.66°
0.0125 40.00+4.86° 21.53+0.72¢

The non-similar letters in each column indicate a significant difference at the 0.05 level.
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In this study, the extract components, antioxidant properties, total phenol,
antimicrobial activity, alpha-glucosidase inhibition of the leaf and seed extract of
Moringa Peregrina were measured. Essential oil extracted from Moringa seeds
and leaves were placed in an ultrasonic bath for 40 minutes and then distilled in a
Clevenger apparatus for 3 hours. Flame detector gas chromatograph was used to
identify the percentage of essential oil component in Moringa Peregrina seed and
leaf. Antioxidant activity of the essential oil was determined by ABTS free
radical scavenging method. Also, the total phenol content was measured by
Folin-Ciocalteu reagent. Antimicrobial activity of the essential oil was evaluated
by disk diffusion method for Staphylococcus aureus, Escherichia coli, Bacillus
cereus and Penicillium notatum. PNPG was used as a substrate to determine the
inhibitory property of a-glucosidase. The results showed that the use of ultrasonic
pretreatment significantly increased the extraction rate of leaf and seed extract of
Moringa (p<0.05). The percentage of essential oil extracted from Moringa
Peregrina leaves was higher than the essential oil extracted from Moringa
Peregrina seeds (p<0.05). The main constituent in the essential oil of this plant
seed is isothiocyanic acid (41.44%) and the main composition of the essential oil
of Moringa Peregrina leaf, farmesyl acetone (22.72%). The essential oil of leaf
and seed of Moringa Peregrina has free radical scavenging properties and
phenolic compounds (0.025 mg/ml Gallic acid) that can be considered as
antioxidant plant. The essential oil of Moringa Peregrina seed has anti-microbial
properties against the bacteria Staphylococcus aureus and Escherichia coli and
the fungus Penicillium nutatum. The essential oil of Moringa leaf showed no
antimicrobial activity. The concentration of essential oils of leaf and seed of
Moringa Peregrina that 1Cs (alpha-glucosidase 50% inhibition) was 0.03 mg/ml.
The essential oil of this plant can be used to produce functional foods.
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