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ABSTRACT 

Fifty grams of Moringa seeds were ground and then sieved. The solvent methylene 
chloride was added to the fine powder. The obtained solution was submitted to column 
chromatography analyzed. Each output was separated and identified by Fourier Transform 
Infrared spectroscopy (FTIR), 13Carbon and Nuclear magnetic resonance spectroscopy. The 
obtained substances were tested against each of the adult females of the two spotted spider 
mite Tetrancus urticae (Koch) and the cotton mealybug Phenacoccus solenopsis Tinsley. The 
efficiency effects of the obtained compounds were evaluated after 24 hours after application. 
No effect for all the tested compounds was recorded except for Rhamnosyloxy-benzyl 
isothiocyanate. The results showed that the values of LC25, LC50 and LC90 were 150, 388 and 
2370 ppm, respectively after application for the two spotted spider mite T. urticae, whereas 
LC25, LC50 and LC90 were found to be 251.14, 839.89 and 8326.2 ppm after 24 hours of 
application, respectively on the cotton mealybug P. solenopsis. 
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INTRODUCTION 
Under the shadow of Moringa genus, 

there are 13 species of trees and shrubs 
were sheltered Moringa oleifera Lam. is the 
most abundant. It distributed in numerous 
countries. Its tree is rapidly grow. It ranges 
in height from 5 to 10 m which has a 
whitish bark with tuberous roots. Its leaves 
are alternate, twice- or thrice-pinnate leaves 
and spirally arranged. Its wood is softly 
spongy. It has a short trunk and slender 
branches. The flowers pleasantly fragrant 
and 2.5 cm wide are white or cream-
colored. The fruits (pod-like capsules) 
borne singly or in pairs. The seeds are 
spherical, 7 to 8 mm in diameter, with 4 
papery wings and are yellow grey. 

The plant has a high value. It has a wide 
range of medicinal and nutritional values. 
The leaves and fruits are edible and found 
to be a part of traditional diets in many 
countries Siddhuraju and Becker, (2003) 
and Anhwange et al. (2004). The leaves of 

M. oleifera are a good source of calcium, 
Ascorbic-acid (vitamin C) in addition to 
carbohydrate and protein (Ogbe and 
Affiku, 2012). The seeds also contain a 
large amount of fatty acid like Arachidic, 
Behenic, Oleic and Palmitic acid that use in 
industrial sector such as production of 
detergent, hair conditioner, insects pheromones 
and in cosmetics Abdulkarim et al. (2005). 

This economics crop is submitting to 
hard invasion by numerous pests, some 
have piercing mouth parts. The two-spotted 
spider mite Tetrancus urticae (Koch) has 
piercing mouth parts. This pest is one of the 
most common plant pests. The red mites 
causes great damage to the major crops 
Rodriguez et al. (1970), Sances et al., 
(1981) and Shanks and Doss (1989), 
showed that the feeding on leaf mesophyll 
by the mites can substantially reduce 
photosynthesis and plant vigor. Wu-
Kongming (1989) confirmed that cotton 
photosynthesis process was reduced owing 
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to the decreased chlorophyll, likewise, the 
contents of most of 17 amino acids, 
especially the glutamic acid, histidine, and 
turosine were decreased obviously. 

Cotton mealybug (Phenacoccus solenopsis 
Tinsley) is a soft-bodied insect that sucks 
the cell sap (Aijun et al., 2004). It has been 
reported as a serious pest in Egypt. This 
pest is suspected as a vector of plant diseases 
(Culik and Gullan, 2005). It has been 
recorded on 154 plant species including 
field crops, vegetables, ornamentals, weeds, 
bushes and trees (Arif et al., 2009). 

The condensate use of pesticide to 
control the two formed pests cause great 
problem. Resistance and pollution are two 
serious problems. So, there are necessity to 
get new and saved effective compounds 
against the mites and mealy bugs. 

The aim of this work is to extract a 
natural compound that may be present in  
M. oleifera to control certain sucking pests. 

MATERIALS AND METHODS 

Extraction and Isolation 

Fresh seeds of Moringa oleifera Lam. 
plants were collected from the farm of 
Ismailia Agriculture Research station 
(IARC), Egypt on October 2015. Samples 
were transferred to the laboratory of plant 
protection at IARS. Seeds were left to dry 
under the laboratory condition for two 
weeks. Dry seeds were ground by the aid of 
grinding mill in moulinex blender (France), 
then sieved (mesh size of 0.841 mm and 
0.42 mm). Methylene chloride CH2Cl2 was 
added to 50 g of seed powder and stored in 
glass bottles at lab temperature for 3 days. 
The mixture was filtered with whattman 
No.1 filter paper. The filtrate was 
concentrated in vacuum to afford a crude 
extract. A glass column (51×5.1 cm) was 
packed with each of silica gel and the crude 
extract at a ratio of 1:25 (W/W), 
respectively (Anwar and Rashid, 2007). 

Identification  

The obtained fraction were submitted to 
identify using FTIR, 1Hydrogen and 
13Carbon Nuclear magnetic resonance 
spectroscopy  

Laboratory Experiment 

Maintenance of insect’s colonies 

Mites colony  

For maintaining a colony of spider mite 
Tetranychus urticae (Koch) in the laboratory, 
the method described by Nasser (1974) was 
followed. The colony was kept away from 
any insecticides contamination for 9 months. 

Mealybug colony 

Potatoes tubers were washed thoroughly 
in distilled water; air dried and put on moist 
gunny bag. Water was sprinkled daily to 
keep the bag moistened to encourage 
sprouting. After 28-30 days potatoes produced 
sprouts of 5-7 cm, a suitable plant stage for 
mealybug, Phenacoccus solenopsis Tinsley 
rearing. The mealybug was reared according to 
the procedures of Vennila et al. (2010).  

The sprouted potatoes were placed in 
plastic cages (70 cm length × 40 cm width 
× 40 cm height) and for aeration 0.02 mm 
mesh was used on both sides of the cage. 
Nymphs and adults of mealybug were 
collected from cotton fields. These two 
stages of mealybug were maintained and 
mass multiplied on the sprouted potatoes. 
Four plastic pots (diameter 25 cm) were full 
with proper soil. Each pot was planted with 
four cotton seeds. The pots were kept in 
cages (60×60×120 cm). Four cages were 
used. 

From these colonies, gravid females of 
mealybug were transferred to the spores 
cotton plants in the cages for conditioning 
(3 to 4 days) adapt to the cotton plant and 
then produce the offspring/ovisacs on 
cotton plant. Colonies of mealy bugs on 
cotton plants were used in experiments. 
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Toxicity test  

Leaf disc technique was used to 
determine the toxicity of the obtained 
extract fraction from moringa seeds against 
the adult stage of mites and mealy bugs. In 
this respect, small circular leaf discs (1 inch 
in diameter) punched from cotton leaves 
were dipped in aqueous diluation of the 
tested compound for five seconds. The 
discs were left to dry up for 15 minutes, and 
then placed in petri-dishes lined with water 
saturated cotton wool. 

The discs were surrounded by a light 
repellent tangle foot. Twenty adult females 
were transferred to/on the lower surface of 
each disc. Each petri-dish contained 4 discs 
(each disc represented a replicate). Six 
concentrations of the tested compounds 
were used to give the mortality between 20-
80% against the adult females. Mortalities 
were recorded after 24 hours of treatment. 
The criterion for mortality was the failure 
of mites to respond positively by leg 
movement following light prodding with a 
fine brush. 

The percentage mortality in all treatments 
was corrected using Abbott's formula 
(1925), where the toxicity lines were 
statistically analyzed according to the 
method described by Finney (1971). The 
same procedures were followed with the 
mealybugs. 

RESULTS AND DISCUSSION 

Extraction and isolation 

Six unknown compounds were isolated 
from moringa seeds. The toxicity of these 
compounds was evaluated against of each 
of the two spotted spider mites and mealy 
bugs, only one compound was effective. 
This compound was submitted to identify 
using Fourier Transform Infrared spectroscopy, 
(FTIR) and Carbon13 and Hydrogen1 Nuclear 
magnetic resonance spectroscopy 

Fourier Transform Infrared spectroscopy, 
(FTIR) 

Fourier Transform Infrared spectroscopy, 
(FTIR) analyses as shown in Fig. (1) 
showed five peaks. The first peak lies 

between ~3200-3400 cm-1 represent the (O-
H) free groups. The 2nd peak at ~2050 cm-1 
represent the presence of isothiocyanates. 
Two peaks lies at ~1600 and ~1500-1430 
cm-1 represent the presence of aromatic 
ring. The 5th peak was between 1000-1220 
cm-1 represents the (-C-O-C-) stretching of 
etheric bond. 
1Hydrogen Nuclear magnetic resonance 
spectroscopy, (1H NMRO) 

The 1H NMR spectrum of the isolated 
effective compound in DMSO is shown in 
Fig. (2). 1H-NMR spectra are composed of 
peaks which indicate the presence benzyl 
isothiocyanates group peak shift at ~7-7.5 
ppm and the peak at ~5 ppm which indicate 
the presence of rhamnosyl group. 
13Carbon Nuclear magnetic resonance 
spectroscopy, (13C NMRO) 

The 13C NMR spectrum of the isolated 
effective compound in DMSO is shown in 
figures (3). 13C-NMR spectra are composed 
of peaks which indicate the presence of 
benzyl isothiocyanates group (5 carbon) 
which shift between ~125 and 135 ppm. 
Peak shift between 17 to 95 ppm is for 
Rhamnosyloxy. 

The figure indicates that the obtained 
substance is Rhamnosyloxy-benzyl 
isothiocyanate. 

Toxicity of Rhamnosyloxy-benzyl 
isothiocyanate on the adult females of the 
two spotted spider mite Tetrancus urticae 
(Koch) and mealybug Phenacoccus 
solenopsis Tinsley 

The efficiency effect of the compound 
was tested against the two spotted spider 
mite after 1, 3 and 7 days.  

Results in Table 1 show that respective 
values of LC25, LC50 and LC90 were 150, 
388 and 2370 ppm after 24 hours of 
application. 

The efficiency effect of the compound 
was also estimated against the females of 
mealybug. Results in Table (2) show that 
respective values of LC25, LC50 and LC90 

were 251.14, 836.89 and 8326.29 ppm after 
24 hours of application. 
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Fig. (1): Infrared spectrum of the isolated compound. 
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 Fig. (2): 1H NMR spectrum of the isolated compound. 
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Fig. (3): 13C NMR spectrum of the isolated compound. 
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Fig. (4): Structure of Rhamnosyloxy-benzyl isothiocyanate. 
 

Table (1): Toxicity of Rhamnosyloxy-benzyl isothiocyanate on the adult females of the 
two spotted spider mite Tetrancus urticae (Koch) 

LC (ppm) Time (day) 

25 50 90 

Slop 

1 150 388 2370 1.6 
 

Table (2): Toxicity of Rhamnosyloxy-benzyl isothiocyanate on the adult females of 
mealybug Phenacoccus solenopsis Tinsley. 

LC(ppm) Time (day) 

25 50 90 

Slop 

1 251.14 839.89 8326.2 1.286 

 

 

Discussing the forgoing result, it could 
be seen that Rhamnosyloxy-benzyl 
isothiocyanate had each toxic effect against 
each of the adult female of mites and on 
mealybug. 

It is clear that Rhamnosyloxy-benzyl 
isothiocyanatecan play an effective role 
against both mites and mealybug. 
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 الملخص العربي

 ةــويــــدر للمبيدات الحيــــكمص "Moringa oleifera"اــات المورنجــنب

  عبدالمجيد محمدسناء عبدالبديع ،محمد صالح فاطمه ،غاده نبيل المصري

 .، مصرالجيزة ،الزراعية البحوث مركز ،النباتات وقاية بحوث معھد

ستخلص عن ُتم فصل الم مذيب المثيلين كلوريد، ةافضإا والمورنجا تم طحنھنبات  جم من بذور ٥٠تم وزن 
حت الحمراء والرنين  فصلھا عن طريق الموجات ت تمطريق العمود الكروموتوجرافي وتعريف كل المواد التي

 ٢٤ تم قياس تأثير المركبات بعد  ذو البقعتين وبق القطن الدقيقي،حمر�ل المواد تم تجربتھا علي العنكبوت اكالمغناطيسي، 
 النتائج وضحت، أرامنوز ثيوثيانات زوبينزيلأعدا مركب  � يوجد تأثير �ي من المركبات المنفصلة ما.  من الرشةعسا

، ٣٨٨، ١٥٠ ھو) ًمعمليا(البقعتين  ذو حمرا� للعنكبوت ةالكامل ناث�ا% ٩٠ ،٥٠، ٢٥ القاتل التركيز أن عليھا المتحصل
بق ناث إمن % ٩٠ ،٥٠ ،٢٥ القاتل التركيز  أنًيضاأ ولي الترتيب،من الرش ع ة ساع٢٤بعد المليون  في  جزء٢٣٧٠
لذلك اعتبر  من الرش علي الترتيب، ة ساع٢٤المليون وبعد  في جزء ٨٣٢٦،٢ ،٨٣٩،٨٩ ،٢٥١،١٤ھو الدقيقي القطن 

 ةوبق القطن الدقيقي وھي المادحمر ذو البقعتين �العنكبوت اعلي كل من قاتل  ثيرأ لھا تة علي مادن نبات المورنجا يحتويأ
 .رامنوز ثيوثيانات زوبينزيلأ ةمادتعريفھا وھي التي تم 

، المبيدات الحيوية، العنكبوت ا�حمر ذو القبعتين، وبق القطن Moringa oleiferaنبات المورنجا  :الكلمات اuسترشادية
 .الدقيقي

 ـــــــــــــــــــــ
 :ونــــالمحكم

 .أستاذ الحشرات ا�قتصادية، كلية العلوم الزراعية البيئية، جامعة العريش، مصر     دـــــي أحمــــيد علـــس. د.أ -١
معھد بحوث وقاية النباتات، ة البحوث الزراعية با�سماعيلية، أستاذ الحشرات ا�قتصادية، محط   عبدهللا محمد المرسي. د.أ -٢

 .وث الزراعية، مصرمركز البح
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