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Table 1. Active compounds in Melia azedarach oil identified by gas chromatography.

Gkl dpuad A crJ
(%)  Aslad )
Similarity (%) Retention bl g il
(%) Area (%) time Chemical structure Compound name S pal)
83 1.75 7.282 C7H1602 Acetone, diethyl acetal
96 0.92 13.306 CioHls -Pinene2
86 0.10 15.015 CsH2404S14 Cyclotetrasiloxane, octamethyl
97 1.14 15.352 CioHis beta-Pinene
99 1.64 34.093 Ci10H2002 Decanoic acid
58 0.21 34.721 Ci2H240, Decanoic acid, ethyl ester
97 0.26 39911 CisH240 Phenol, 2,4-bis (1,1-dimethylethyl)
99 2.95 42.203 Ci0H200, Dodecanoic acid
94 0.45 42.923 C14H230, Dodecanoic acid, ethyl ester
92 0.10 43.191 CisHzz Pentadecane
25 0.28 46.415 Ci7H36 Tetradecane,2,6,10-trimethyl
90 0.32 46.981 CioHao Nonadecane
87 0.19 47.872 Ci5H3D270, Mpyristic acid, methyl ester
94 1.10 49.193 C17H3,0; cis-10-Heptadecenoic acid
99 8.05 49.673 Ci14H230, Tetradecanoic acid
94 1.24 50.347 Ci6H320, Tetradecanoic acid, ethyl ester
91 0.32 50.593 CigHzg Octadecane
95 0.23 51.273 CaoH3s 1,19-Eicosadiene
80 0.45 52.067 CH;3(CH2)12CH3 Tridecane
97 0.94 53.028 Ci5H300, Pentadecanoic acid
53 0.67 53.628 Ca4Hso Tetracosane
46 0.41 53.782 C7H2,0, Ethoxy-3,4-Dihydro-2h-2-Pyran-3-Y1 Acetate
83 0.81 54.125 Ci7H340 2-Heptadecanone
98 1.47 54.502 Ca4Hso Tetracosane
99 0.86 54.868 CisH3602 Hexadecanoic acid, methyl ester
99 1.44 55.742 Ci6H3002 Palmitoleic acid
99 25.12 56.588 Ci6H3002 n-Hexadecanoic acid
99 4.50 57.085 Ci6H3002 Hexadecanoic acid, ethyl ester
94 1.05 57.268 Ci6H3002 n-Hexadecanoic acid
90 0.19 57.645 Ci3H340; 9-Octadecenoic acid (Z)-
83 0.36 58.051 Ci6H320, n-Hexadecanoic acid
42 0.96 58.480 C14H2404 Fumaric acid, 2-chlorophenyl 2-ethlhexyl ester
55 0.53 58.646 Ci6H320, n-Hexadecanoic acid
42 1.17 58.846 Ci3Hzs Undecane, 3,5-dimethyl-
52 0.32 59.526 CasHs: (1-Hexylheptyl) cyclohexane
91 0.26 59.697 Ci9H3602 (6R,7S,9R,108)-6,7,10-Bisepoxynona
84 0.53 59.834 Ci3H340, Oleic Acid
78 1.63 60.200 Ci9H3603 Glycidyl palmitate
99 1.16 60.446 Ci9H3602 9-Octadecenoic acid, methyl ester
90 0.48 60.629 C21H4004 2,3-Dihydroxypropyl elaidate
95 3.32 60.858 C21H3303 Glycidyl oleate
87 0.71 61.240 Ci9H330, Octadecanoic acid, methyl ester
99 15.60 61.995 Ci3H340; Oleic Acid
99 2.08 62.258 C20H360: Linoleic acid ethyl ester
99 3.65 62.458 C19H330, (E)-9-Octadecenoic acid ethyl este
99 6.81 62.641 CH3(CH,);CHCH(CH)7CO2H Octadecanoic acid
55 0.40 63.086 Ci6H33sNO Hexadecanamide
97 0.86 63.235 C20H4002 Octadecanoic acid, ethyl ester
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Table 2. Active compounds in Peganum harmala oil identified by gas chromatography-mass.

Gl A s Cr)
(%) dalual) Jaday)
Similarity (%) Retention rassl) s i)
(%) Area (%) time Chemical structure Compound name S el )
78 0.75 7.276 C7H1602 Acetone, diethyl acetal
97 1.11 13.300 CioHis [3.1.1] hept-2-ene (1R)-2,6,6 Trimethylbicyclo
94 2.05 15.346 CioHie beta-Pinene
95 0.16 17.518 CioHi4 0-Cymene
99 1.96 17.730 CioHie D-Limonene
97 0.18 19.101 CioHie gamma-Terpinene
95 0.39 25.822 Ci2Has Dodecane
97 0.25 30.503 Ci3Has Tridecane
98 1.73 34.024 Ci0H200, n-Decanoic acid
70 0.35 34.721 C12H240, Decanoic acid, ethyl ester
98 1.60 34.961 Ci4H3o Tetradecane
99 0.23 36.156 CisHps (-)-Aristolene
93 0.29 36.481 CisHoa alpha.-Gurjunene
97 1.39 39.905 Ci14H2,0 2,4-Di-tert-butylpheno
49 0.23 40.374 Ci1Ha 1-Decene, 4-methyl-
60 0.11 41.248 CioH22 Decane
98 2.70 42.168 Ci2H240, Dodecanoic acid
93 0.39 42.923 C14H230, Dodecanoic acid, ethyl ester
98 2.76 43.197 Ci6Hz4 Hexadecane
44 0.40 46.409 CisH340, 6-Octadecenoic acid
74 0.19 46.723 Ci7H360 1-Hexadecanol, 2-methyl
96 0.40 46.975 Ci7H36 Heptadecane
87 0.22 47.861 C15H300: Myristic acid, methyl ester
95 0.84 49.169 CisH340: Octadec-9-enoic acid
99 5.63 49.627 C14H230, Tetradecanoic acid
94 0.50 49.890 C14H230, Tetradecanoic acid
96 0.97 50.335 Ci3H2602 Undecanoic acid, ethyl ester
99 2.22 50.598 CisHsg Octadecane
94 0.53 51.261 Ci3H34:D20 2,2-Dideutero Octadecanal
86 0.25 52.027 C2H7NOsS, Thiosulfuric acid, S-(2-a minoethyl) ester
53 0.41 52.793 C17H3403 Methoxyacetic acid, tetradecyl ester
84 0.94 53.016 Ci5H300, Pentadecanoic acid
40 0.96 53.622 CisH340, 6-Octadecenoic acid
44 0.32 53.776 CyoHaz Hexadecane, 2,6,10,14-tetramethyl
76 0.59 54.113 Ci7H340 2-Heptadecanone
98 0.82 54.856 C17H340; Hexadecanoic acid, methyl ester
99 1.32 55.725 Ci6H300: Palmitoleic acid
99 20.12 56.514 Ci6H320: n-Hexadecanoic acid
99 5.12 57.079 Ci8H3602 Hexadecanoic acid, ethyl ester
99 2.20 57.302 C20H4, Eicosane
90 0.52 57.680 Ci1sH340, 9-Octadecenoic acid (Z)-
95 0.82 58.040 C21Hse 14-Beta.-H-Pregna
94 0.33 58.634 C21Hse 14-Beta.-H-Pregna
48 0.88 58.828 Ca4Hso 12-Methyltricosane
49 0.39 59.337 CisH340 9-Octadecenal, (Z)-
70 0.40 59.520 Ci6H34S tert-Hexadecanethiol
91 0.33 59.691 Ci9H3602 cis-10-Nonadecenoic acid
80 1.00 59.829 CooHas 1-Docosene
72 2.08 60.189 C19H3603 Glycidyl palmitate
97 1.41 60.434 Ci9H3602 Octadecenoic acid (Z)-, methyl ester
95 3.93 60.817 C»1H3303 Glycidyl oleate
91 0.84 61.229 CioH330, Methyl stearate
99 7.86 61.932 Ci3H3402 Oleic acid
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99 3.37 62.052 Ci3H3402 9-Octadecenoic acid, (E)-
96 1.75 62.246 C20H360: Linoleic acid ethyl ester
99 3.60 62.446 C20H3302 (E)-9-Octadecenoic acid ethyl este
97 5.30 62.600 CisH360: 1-Heptadecanecarboxylic acid
46 0.52 63.052 CigH3sNO 9-Octadecenamide, (Z)-
96 1.07 63.229 C20H400, Octadecanoic acid, 17-methyl-, methyl ester
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Table 3. The rate of unhatched eggs (%) of C. maculatus adults when treated with different concentrations of emulsified M.

azedarach and P. harmala extracts.

Jaxal OB E Gall % S A
The average Rate of unhatched eggs (%) Concentration (ppm) Emulsion type el £ 58
46.78 54.69 1000 ) Gy ) Gl Glail)
49.05 2000 The emulsion of M. azedarach oil extract
64.32 3000
19.07 Control 2Ll
29.74 20.38 1000 Jaoall cy ) aliiiad Glatugll
24.75 2000 The emulsion of P. harmala extract
54.79 3000
19.07 Control 2Ll
Control 2Ll 3000 ppm 2000 ppm 1000 ppm 3aS) A Joma
19.07 60.0 37.0 37.54 The average of the concentration

6.36 = Jalxill (4.49 = < ;ill 3,18 = alaindl ¢ 518Dy g

LSDy.s for emulsion type= 3.18, for concentration= 4.49, for interaction= 6.36
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Table 4. Mortality rates of C. maculatus adults when treated with different emulsifier concentrations added to M. azedarach and
P. harmala plant extracts.

Ore AlliAe <) ;18 day daauaall & gal) s
(A L) Alalaall
Corrected mortality rate at different
Jaral) periods after treatment (hours) SeS Al
The average 72 48 24 Conc. (ppm) Emulsion type ladiead) £ o
54.47 62.50 50.00 12.50 1000 gl Gy ) paliiiel calaiigl)
83.33 83.33 66.67 2000 The emulsion of M. azedarach oil extract
87.50 83.33 64.58 3000
20.00 20.00 20.00 Control 2alall
25.66 31.25 25.00 22.92 1000 Jdaoall cy ) aliiiad laiull
31.25 29.17 20.83 2000 The emulsion of P. harmala extract
33.33 29.17 25.00 3000
20.00 20.00 20.00 Control 2Ll
46.14 42.50 31.56 Average time period Agia 3 aall Jaza
Control L&l 3000 ppm 2000 ppm 1000 ppm Average concentration Sl Jaea
20.0 53.81 52.43 34.02

9.42 = Jalxill ¢4 33 =Alalaall 2ay Gl 3,85 = 3 5ill 2,72 = sl ¢ S LSDy 05
LSDy.05s for emulsion type= 2.72, for concentration= 3.85, for time after treatment= 4.33, for interaction= 9.42

Abstract

Hasan, Z.Kh., S.Z. Bakr and Z.Sh. Ahmed. 2025. Toxicity Effects of Melia azedaracht and Peganum harmala Extract
Emulsions on The Eggs and Adults of The Cowpea Southern Beetle, Callosobruchus maculatus. Arab Journal of Plant
Protection, 43(3): 386-393. https://doi.org/10.22268/AJPP-001329

The experiments were conducted at the Integrated Pest Control Laboratories affiliated with the Ministry of Science and Technology at
Al-Tuwaitha, with the aim of preparing emulsions of the alcoholic extracts of both Melia azedarach and Peganum harmala. The active
compounds in the oil extracts were identified using a GC-Mass spectrometry. The experimental design followed was the complete randomized
design, using three concentrations of the prepared emulsions (1000, 2000 and 3000 ppm) and with three replicates, to study their toxic effects
on the eggs and adults of the southern cowpea beetle C. maculatus. The GC-Mass results indicated the presence of 48 compounds in Melia
azedarach oil, with the highest content for the compound n-Hexadecanoic acid (25.12%), followed by oleic acid (15.60%), and tetradecanoic
acid (8.05%), whereas the cyclotetrasiloxane and octamethyl had the lowest content (0.10%). Various derivatives of Azaderachtin were also
detected. 59 chemical compounds were also detected in Peganum harmala oil, with the highest content for n-hexadecanoic acid (20.12%),
followed by oleic acid (7.86%), tetradecanoic acid (5.63%), whereas decane had the lowest content (0.11%). The toxicity effect study showed
that the highest rate of unhatched eggs was due to the Melia azedarach oil emulsion (64.32%), when used at a concentration of 3000 ppm. As
for the Peganum harmala oil emulsion, the highest rate of unhatched eggs was 54.79% when a concentration of 3000 ppm was used. Moreover,
the highest adult’s mortality rate was achieved when Melia azedarach oil emulsion was used at a concentration of 3000 ppm, and reached
87.5% 72 hours after treatment. Meanwhile, the highest mortality rate of insect adults was obtained when using Peganum harmala oil emulsion
at a concentration of 3000 ppm (33.33%) 72 hours after treatment. It was evident that the oil emulsions of both Melia azedarach and Peganum
harmala were highly efficient in controlling the insect, and their efficiency increased with the increase in concentration and duration of
exposure. It can be concluded that the natural extracts investigated in this study can be used as environmentally friendly and safe alternatives
to chemical pesticides in combating the southern cowpea beetle Callosobruchus maculatus.
Keywords: Oil extracts, emulsions, southern cowpea beetle, Callosobruchus maculatus.
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