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Abstract: Insecticidal and antifeedant activities of acetone extract of Casimiroa edulis (Rutaceae) leaf
were screened against 4th instar larvae of Spodoptera littoralis. Crude extract had LC50 value of
79.47μg/cm2 and SC50 of 88.97 μg/cm2. Seven fractions were then collected from the extract by silica
gel column chromatography (eluted by different solvent systems). Four of these fractions recorded
percent sterility more than 50, in addition to, the crude extract, which gave 82.86% sterility at the
LC50. Phytochemical analysis for crude extract and five active fractions composition  were determined
by GC/MS. 32 compounds were identified in the crude extract, dominated by sesquiterpene
hydrocarbon, predominantly βeta caryophyllene (28.98% area), germacrene (7.73% area), in addition
to sclerodione (17.63% area).Fatty acid esters with total area of 11.57% were also present. The
chemical composition of the active fractions was identified. The results suggest that the  acetone
extract of C. edulis leaves and some of its fractions are of promising insecticidsl and antifeedant
activity 

Key words: Insecticidal,  antifeedant, Casimiroa edulis, fractionation, phytochemical composition,
Spodoptera littoralis.

INTRODUCTION

Higher plants are a rich source of novel natural substances that can be used to develop environmental safe
methods for insect control (Jbilou et al., 2006). Insecticidal activity of many plants against several insect pests
has been demonstrated (Jilani and Su, 1983; Isman, 2000; Carlini and Grossi-de-Sá, 2002). The deleterious
effects of plant extracts or pure compounds on insects can be manifested in several manners including toxicity,
mortality, antifeedant growth inhibitor, suppression of reproductive behaviour and reduction of fecundity and
fertility. The most promising botanicals for use at the present time and in the future are species in the families
Meliaceae, Rutaceae, Asteraceae, Annonaceae, Labiatae and Canellaceae (Jacobson, 1989). Different types of
plant preparations such as powders, solvent extracts, essential oils and whole plants are being investigated for
their insecticidal activity including their action as fumigants, repellents, anti-feedants, anti-ovipositions and
insect growth regulators (Isman, 2000; Weaver and Subramanyam, 2000; Koul, 2004; Mordue, 2004; Erturk,
2004; Negahban and Moharramipour, 2007). Many of the reported tropical plants came under scrutiny, leading
to extraction and characterization of their active constituents, which accounted for various uses by man. 

The most important of these constituents are alkaloids, terpenoids, steroids, phenols, saponins and tannins
chemicals and there may be an alternative source of insect control agents (Wink, 1993).Pest control strategies,
especially those that are effective, cheap and environmentally non-hazardous are needed. Hence, crude plant
extracts have played an important role in this aspect (Mahadevan, 1982). Mankind has used plant parts or
extracts to control insects since ancient times. White sapote (Casimiroa edulis), is a species of tropical fruiting
tree in the family Rutaceae, native to eastern Mexico and Central America south to Costa Rica. In the past
40 years, extensive experiments have been carried out on the white sapote's seeds, which have yielded the
identity of many pharmacologically active compounds, including: n-methylhistamine, n-dimethylhistamine,
zapotin (Murillo et al. 2007) and histamine. No report on insecticidal activity of Casimiroa edulis extracts
against Spodoptera littoralis was available. From the close observation to the Casimiora edulis trees, it was
found that it is not infested with different pests.  In the present study, crude acetone Casimiroa edulis leaf
extract and its fractions were screened for insecticidal and antifeedant effect against 4th instar larvae of
Spodoptera littoralis and chemical constituents of the crude and its active fractions were studied using GC/MS.
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MATERIALS AND METHODS

Plant Materials:
Leaves of white sapote Casimiroa edulis La Llave & Lex (Rutaceae) were obtained from the farm of

Faculty of Agriculture, Cairo University, Giza, Egypt.

Test Insect:
Spodoptera littoralis (Boisd.) larvae were obtained from a culture, which was maintained in the laboratory

of Faculty of Agriculture; Cairo University for several years under complete absence of any insecticide
contamination. Larvae were reared on castor leaves at 27+2°C and 65+5 % R.H. (El-Defrawi et al., 1964).

Extraction and Isolation of Bioactive Compounds:
The leaves were washed and dried at room temperature. 300gm dry leaves were ground and extracted three

times with acetone using Ultra Thorax 25 homogenizer. The extract was then filtered through anhydrous
sodium sulphate and evaporated at 40-50 °C using rotary evaporator. The crude resulting from extraction was
about 36gm and was kept in a deep freezer until used.One gram of crude extract was fractionated by column
chromatography. The length of the column was 45 cm and with a diameter of 2 cm. It was filled with silica
gel S (0.063-0.2mm) for column chromatography, to the height of 25 cm. The column was eluted with aliquots
of acetone: hexane (3:7), then acetone: hexane (5:5), then acetone, then methanol. The volume of the collected
fractions was 10 ml each. The acetone: hexane (3:7) eluate was collected in 70 tubes. Then the tubes from
71-100 were the eluate of (5:5) acetone: hexane. The tubes from 101-120 contained acetone only, while from
121-150 contained methanol only. TLC plate was run on every column fraction in acetone: hexane (3:7), from
1 to 74 and from 75 to100, acetone: hexane (5:5) and from 100 to 150 acetone. 

Plates were exposed to iodine vapour to investigate the spots to calculate Rf values.  Fractions in which
similar spots appeared were collected in one pool. Then they were gathered in 7 pools. The first pool, pool
(Ι) contained fractions from 1 to 16 and weighed 0.46 gm , Pool (II) contained fractions from 17 to 21, which
weighed 0.08gm , pool (III) from 23 to 34weighed0.07 gm, pool (IV) from 35 to 74, weighed 0.06gm, pool
(V) from 75 to 83 weighed 0.13gm, pool (VI) from 84 to 120, which weighed 0.07gm, pool (VII) from 121-
150, weighed 0.1 gr. The pools were assayed with the 4th instar larvae. This was done by applying the pools
in the same concentration as that of the LC50 of the crude extract by thin film technique.

The fecundity of adults produced from both treated and untreated larvae was also studied. Pairs of each
treatment, including the control were caged in a glass jar (10 cm in diameter and 20cm long), covered with
muslin. Jars were provided with pads of cotton soaked with 10% honey diluted with water (v/v). Oviposition
took place on strips of paper hanged in the jars. Egg batches were collected daily, placed in clean glass jars
and kept 3-4 days to hatch. In each treatment, the number of egg batches and total number of eggs laid per
female were calculated.

Bioassay:
Preliminary experiment was held to investigate the effect of feeding 4th  larval instar Spodoptera littoralis

with C. edulis leaf on their weight compared feeding  the same age with Castor bean  leaves Ricinus communi.
The tests were carried out using one-day-old 4th instar larvae. Five replicates with twenty larvae each were
done for both leaf plants. Larval weight was calculated daily.

Percent Reduction in weight daily = 1 –       × (100)
.

.

weightoflarvaefedonC edulisleaves

weightoflarvaefedonR communileaves

Thin Film Technique:
Thin Film technique was used (Asher and Mirian, 1981), where the tested concentrations were applied

through ethanol to the surface of 9 cm in Petri dish. One ml of each concentration of the tested plant extracts
was spread on the inner surface of a petri dish, by moving the dish gently in circles. The Petri-dish used as
control was treated with 1 ml ethanol only. The ethanol was evaporated under room conditions in a few
minutes leaving a thin film of plant extract on the surface of Petri-dish. Twenty of one-day-old fourth instar
larvae were exposed for six hours in each Petri dish, then transferred to clean glass containers and fed on fresh
castor bean leaves.  Five replicates of each concentration and the control were made. Percent mortality was
calculated after 24 hours of exposure and corrected by Abbott ´s Formula (1925). The slope LC50, LC90 and
LC95 values for this extract were analysed by the probits method using the software Ldp Line.
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Antifeedant Assay:
White Sapote extract was tested for their deterrent activity. Different concentrations of C. edulis (10.4,

20.8, 41.6, 83.2, 166.4 and 332.4 µg/cm2) were applied by a pipette to both surfaces of castor leaf discs. The
diameter of each disc was 7 cm then places in convenient small glass jars. Control discs were treated with
ethanol only. Fifty larvae were left without feeding during 24 hours, and then their weight was recorded. Five
replicates for each concentration and 10 larvae for each replicate used. Ten larvae were exposed to each disc
and left under 25+2°C and 65+5 % R.H. for 24 hours. The larvae were then reweighed after 24 hours of
feeding on treated disc. Percent starvation for each treatment was calculated according to the formula of
Moustafa (1969), and Abdel-Mageed et al., (1975).

Percent Starvation =          × 100
C E

C S




Where:
E = Mean weight gain of treated larvae at each tested concentration within 24 hours.
C = Mean weight gain of control larvae within 24 hours.
S = Mean weight gain of starved control larvae within 24 hours.

GC/MS Identification:
Separation of the resulting C. edulis crude leaf extract and its fractions was accomplished on an Aglient

6890 gas chromatograph equipped with an Aglient mass spectrometric detector, with a direct capillary interface
and fused silica capillary column HP-5MS (30mX320µmX0.25µm film thickness). Samples were injected under
the following conditions:

Helium was used as carrier gas at approximately 1.0 ml/min., pulsed splitless mode. The solvent delay
was 4min. and the injection size was 1.0µl. The mass spectrometric  detector was operated in electron impact
ionization mode with an ionizing energy of 70 e.v. scanning from m/z 50 to 500.The ion source temperature
was 230 °C and the quadruple temperature 150° C. The electron multiplier voltage (EM voltage) was
maintained 1050 v above auto tune. The instrument was manually tuned using perfluorotributyl amine
(PFTBA). The GC temperature program was started at 80°C (3min) then elevated to 260 °C, at rate of
8°C/min. and held for 10 min. Then elevated to 280°C at rate of 10°C/min. and held for 15 min. The detector
and injector temperature were set at 280 and 250°C, respectively. Wiley and Nist mass spectral data base and
compound mass spectral data were used in the identification of the separated peaks.

Statistical Analysis:
The data were corrected using Abbott’s formula (Abbot 1925) for the mortalities in the controls. Probit

analysis was done to calculate lethal concentrations LC50, LC90 and LC95    and slope of the extract against 4th

instar larvae of cotton leafworm using the software(Bakr 2007) Ldp Line.Number of eggs/female and percent
hatchability were subjected to analysis of variance (one-way ANOVA). Means were separated at the 5%
significance level by the least significant difference (LSD) test.

RESULTS AND DISCUSSION

Insecticidal Activity:
Effect on Weight of 4th Instar Larvae of Cotton Leafworm Fed with Casimiora Edulis Leaves:

Data in Table (1) shows that feeding on Casimiora edulis leaves slightly increased the 4th larval instar
weight from 11.50 mg/larvae to 24.75mg/larvae after feeding for 7 days. While feeding the same age on
Ricinus communi resulted in an obvious increase from 11.81 to 546.0mg/larvae, which is about 22 times.
Larvae fed on Ricinus communi reached the prepupal stage with 4% mortality after 7 days while those fed on
Casimiora edulis continued to be 4th instar larval until the end of the experiment, with 30% mortality after 7
days. 

Toxicity of Crude Extract to the 4th Larval Instar: 
Results of testing different concentrations of Casimiora edulis crude extract  against 4th instar of S.littoralis

are tabulated in Table (2). The results show that as the concentration increase percent mortality increase. The
lowest tested concentration 3.14 µg/cm2 gave 12.7+1.69 percent mortality and the mortality increased 83.0+
6.16 percent as the concentration increased to 157.5 µg/cm2. 



Aust. J. Basic & Appl. Sci., 5(9): 693-703, 2011

696

The LC50 value was 79.47 with limits of 65.00 and 96.00 for lower and upper limits respectively, as for
LC90 and LC 95  values were 262.64 and  368.58, respectively.The slope value was 2.47 +0.13. 

Table 1: Effect on weight of 4th instar larvae of cotton leafworm when fed on leaves of Casimiora edulis and Ricinus communi,
Time (days) Weight  (mg )of larvae Fed on % Reduction In wieght

--------------------------------------------------------------------------
Ricinus communi Casimiora  edulis 

Initial 11.81+0.59 11.5+1.39 --
1 36.91+0.79 11.85+2.31 67.89
2 74.26+4.77 13.22+2.57 82.20
3 146.22+10.10 13.73+2.50 90.61
4 197.93+15.68 17.36+6.94 91.23
6 338.0+38.40 26.19+11.87 92.25
7 546.0+51.46 24.75+8.55 95.46

Table 2: Toxicity of acetone extract of Casimiora edulis leaves to the  4th larval instar of cotton leaf worm.
Concentration µg/cm2 % Mortality LC values µg/cm2 Lower limit µg/cm2 Upper limit µg/cm2

31.4 12.7 +1.69 LC50 79.47 65.00 95.00
47.2 33.7 +6.23 LC90 262.64 230.34 396.90
78.7 51.0 +4.18 LC95 368.58 323.20 605.46
110.2 61.0 +4.92 Slope value 2.47 +0.13
141.7 66.7 + 5.43
157.5 83.0 +6.16

Anti-Feeding Effect:
Larvae fed on castor bean leaf discs (7 cm i.d.) either untreated or treated with C. edulis extract on both

surfaces of the discs. Differences in larval weights after 24 hours were recorded and the percent starvation was
calculated. Data in Table (3) show that as the concentration of extract increase the percent starvation increase,
starting from 3.2% on using 10.4 mg/cm2, the starvation increased  to 26.0 on doubling the concentration to
20.8 mg/cm2 . The highest tested concentration 332.8 mg/cm2 resulted in 75.2% starvation.

Table 3: Effect of Casimiroa edulis extract on larval weight and percent starvation of the 4th instar larval instar of Spodoptera littoralis.
Concentration of Zero time average After 24 hrs. average Difference (B-A) % Starvation
plant extract µg/cm2 weight mg/larva (A) weight mg/larva (B) mg/larva
Starved (S) 8.73 7.53 -1.2
Control 8.37 21.92 13.55
10.4 8.42 21.50 13.08 3.2
20.8 8.70 18.41 9.71 26.0
41.6 8.91 17.06 8.15 36.6
83.2 8.17 15.00 6.83 45.6
166.4 8.92 12.58 3.66 67.1
332.8 8.65 11.11 2.46 75.2

Data in Table (4) show that the SC50 value was 88.97, as for SC90 and 95 their values were 753.02,
1379.60, respectively, with a slope value of 1.38+0.12.

Table 4: Starvation Concentration (SC) and slope values of C. edulis leaves extract on  the 4th larval instar of cotton leaf worm.
SC Values Concentration µg/cm2 Lower Limit Upper Limit
SC50 88.97 58.63 148.75
SC90 753.02 508.65 2594.21
 SC95 1379.60 896.89 6104.03
Slope Value 1.38+0.12

Biological Effect of Crude Extract and its Fractions:
The effect of the crude extract and its fraction was studied on different biological aspects from which are

percent mortality , number of eggs/female, percent hatchability and percent sterility. Data in Table (5) show
that some of the studied fraction gave more than 50 % mortality on using LC50 value of crude extract. These
fraction are F (VI), F(VII), F(V), F(I) which gave77,74,70 and 60 % mortality, respectively. While F (IV) gave
35% mortality and F (II), and F (III) gave zero % mortality. Data in the same table show the number of eggs
laid by females whose 4th instar was treated with different fractions of C. edulis extract. The fractions F(III),
F(IV), F(V), F(VI), F(VII) and the crude  caused significant reduction in the number of eggs laid than that
of  the control, these numbers were  379,380,403,478,467,514 for F(VI), F(V), F(VII), F(IV), Crude, F(III),
,respectively, compared to 897 for control.
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While the number of eggs resulting from treatment with F (I) and F (II) were very high (800, 820), with
no significant difference with control (897) which means that the these fractions did not have effect on egg
laying of the S. littoralis. 

According to the % hatchability of the eggs laid, data show that crude extract (30.2%) and four fractions
[F (III) (69.0), F (V) (46.6), F (VI) (53.6), F (VII)(63.4)] caused a significant reduction in percent hatchability
compared with control (91.8 %).

The percent sterility can be divided into two categories, first with percent sterility more than 50 %, these
were crude extract (82.86), F (V) (78.5), F (VI) (75.32), F (VII) (68.95), F (III) (56.91). Second category
caused percentage sterility less than 50 %, these were F (VI) (47.60), F (I) 13.39 and F (II) (10.33).

It can be concluded that F (I), F (V), F (VI) and F (VII) gave percent mortality higher than that of the
crude. The percent sterility of crude was high followed by F (V), F (VI), F (VII) and F (III) descendingly.
The other fractions gave less than 50% sterility. Therefore, the chemical composition of crude and active
fractions F (I), F (III), F (V), F (VI), and F (VII) was detected and identified by GC/MS.

Table 5: The effect of different fractions of Casimiora edulis on percent mortality, number of eggs per female, percent hatchability and
percent sterility  after treating the 4th instar larvae of S. littoralis using the LC 50 values of the crude extract.

Fraction F(I) F(II) F(III) F(IV) F(V) F(VI) F(VII) Crude Cont.
Percent Mortality 60 0 0 35 70 77 74 50 0
Number of 800 a ±67.23 820a ±58.94 514b ±147.24 478b ±199.94380 b+81.97 379 b ±86.78 403b ±70.17 467b ±127.79 897a ±70.47
eggs/female
Percent 89.1a ±2.55 90.0 a 69.0b 90.3a 46.6c 53.6 c 63.4b 30.2d 91.8a

Hatchability ±0.79 ±8.66 ±0.75 ±9.94 ±5.90 ±11.24 ±3.25 ±2.07
Percent Sterility 13.39 10.33 56.91 47.60 78.50 75.32 68.95 82.86 -

Phytochemical Analysis:
Chemical Constituents of C. Edulis Leaf Crude Extract:

Acetone crude extract of Casimiroa edulis leaves analyzed by GC/MS. Thirty two compounds were
detected and identified by their mass spectra compared by their library scan.

Data in Table (6) show that the leaf extract was dominated by13 sesquiterpene hydrocarbons with the same
molecular weight (C15H24) resembling 47.57% of the crude extract (from1 to 13 in the table). From which is
the Beta caryophyllene (4) dominated with 28.98%, in addition to 2.8% in the form of alpha caryophyllene
(5), followed by 7.73% for Germacrene D (6).From the table it is clear that the caryophyllene was of the
highest percent area followed by Scleroderdione(29), which is a acenaphthenequinone derivative (phenalenone
compound) and is present with 17.63 percent. Only two diterpene compounds were identified with total percent
area of 6.4, as Neophytadiene (15) with 1.11% and Phytol (21) with percent area of 5.29. Six fatty acids and
their methyl esters were present in the crude with a total percent area of 11.57%. The Hexadecanoic acid (19),
is present with 3.69 percent area and its methyl ester (18) with 2.45 percent area. 9, 12 octadecadienoic acid,
methyl ester (20) with 0.48 percent area and 9-octdecenoic acid methyl ester (21) with 3.69%. Octadecanoic
acid methyl ester (23) with 0.98% area and ethyl octadecadienoate (26), with 0.28 percent area. 

Anthracene (27) a polycyclic aromatic hydrocarbon was detected with 4.47% area. The compounds (30)
and (31) belong to Benzopyran cyclic compounds with total area 5.91%. One hydrocarbon cyclohexadicane
(17), with 0.35 percent area.

Table 6: Chemical constituents of crude extract of White Sapote Casimiroa edulis.
No Compounds Rt Min. % Area M.W. Chemical Formula
1 Delta elemene 9.48 2.79 204 C15 H24

2 Beta bourbonene 10.29 0.66 204 C15 H24

3 Beta elemene 10.4 0.27 204 C15 H24

4 Beta caryophyllene 10.86 28.98 204 C15 H24

5 Alpha caryophyllene 11.41 2.8 204 C15 H24

6 Germacrene D 11.84 7.73 204 C15 H24

7 Alpha Farnesene 12.23 0.51 204 C15 H24

8 Delta cadinene 12.48 0.65 204 C15 H24

9 Alpha muurolene 13.31 0.45 204 C15 H24

10 Beta caryophyllene epoxide 13.43 1.27 220 C15 H24O
11 Gamma cadinene 13.57 0.29 204 C15 H24

12 Aromadendren, gamma muurolene 13.99 0.21 204 C15 H24

13 Spathulenol 14.13 0.96 220 C15 H24 O
14 1-hydroxy-1-methyl7(methylethenyl) 16.46 0.39 220 C14 H22O

(1,2,3,4,5,6,7)octahydro azulene
15 Neophytadiene 16.69 0.9 278 C20 H38
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Table 6: Continue.
16 Neophytadiene 17.01 0.21 278 C20 H38

17 Cyclohexadecane 17.28 0.35 224 C16 H32

18 Hexadecanoic acid, methyl ester 17.81 2.45 270 C17 H34O2

19 n-Hexadecanoic acid 18.4 3.69 256 C16 H32O2

20 9,12-octadecadienoic acid (Z,Z)-, methyl ester 19.79 0.48 294 C19 H34 O2

21 9-Octadecenoic acid, methyl ester 19.84 3.69 296 C19 H36 O2

22 Phytol 20 5.29 296 C20 H40 O
23 Octadecanoic acid, methyl ester 20.12 0.98 298 C19 H38 O2

24 Isopimpinellin 21.73 4.02 246 C13 H10 O5

25 4,9-Dimethoxy-7H-furo(3,2-G) chromen-7-one 21.99 0.49 246 C13 H10 O5

26 Ethyl (9z,12z)-9,12-octadecadienoate 23.66 0.28 308 C20 H36 O2 
27 9,10-anthracenedione,1,8-dimethoxy -3-methyl 25.44 4.47 282 C17 H14 O4

28 5-Hydroxy-6,2-dimethoxyflavone 26.82 0.45 298 C17 H14 O5

29 Scleroderdione 27.55 17.63 312 C18 H16 O5

30 4h-1-Benzopyran-4-one,2- 29.14 2.36 342 C19 H18 O6

(3,4-dimethoxyphenyl)-5,6-dimethoxy
31 4H-1-Benzopyran-4-one, 2--trimethoxy 31.13 3.55 372 C20 H20 O7

32 Gamma-sitosterol 36.53 0.75 414 C29 H50 O

Fraction (I):
This fraction, which represents 46% of the crude extract, has a toxic action more than that of crude

extract. The LC50 value of the crude resulted in 60% mortality and low sterility % (13.39). Results in Table
(7) show that 8 compounds were detected and identified by their mass spectra in this fraction.

The main compounds detected in this fraction were four sesquiterpenes, two diterpene and one
monoterpene, in addition to, one compound fatty acid ethyl ester.

Four of the detected compounds were sesquiterpenes with total area of 67.81%. Caryophyllene (3) was
found in a large amount representing 47.2 of the total area. Iso caryophyllene (5) was present with 8.95 percent
area and caryophllene oxide (4) with 4.61% area. In addition to Beta bourbonene(2) with 6.93 percent area.
Two diterpene compounds were detected in this fraction with total area 27.41% namely Neophytadiene (6) with
12.39 percent area, Phytol isomer (8) with 15.02% area. Only one of the detected compounds was monoterpene
namely alpha terpinene (1) which was found in an amount of 2.6. Only one fatty acid ester was detected in
this fraction which is Hexadecanoic acid, ethyl ester (7) with 2.18 % area.

Table 7: Chemical constituents of fraction (I) of White Sapote Casimiroa edulis.
No. Compounds Rt Min. % Area M.W. Chemical Formula

1 Alpha terpinene 10.11 2.6 136 C10H16

2 Beta bourbonene 10.99 6.93 204 C15 H24

3 Caryophyllene 11.57 47.32 204 C15 H24

4 Caryophyllene oxide 14.38 4.61 220 C15 H24 O
5 Iso- caryophyllene 15.26 8.95 204 C15 H24

6 Neophytadiene 17.78 12.39 278 C20 H38

7 Hexadecanoic acid, ethyl ester 19.89 2.18 284 C18H36O2

8 Phytol isomer 21.37 15.02 296 C20H40O

Fraction (III):
This fraction, which represents 7% of the crude, and caused 56.91% sterility, contains 7 compounds, which

are detected and identified by their mass spectra. The dominating compound is a sclerodione(6) with 29.4%
area followed by 1,3 dioxane, 2-methyl(1) with 20.37% area and 3-octanol(2) with 19.72% area. The fraction
also contained 2 silicon compounds (3&4), one cyclohexane  (5) and one benzopyranone (7). 

Table 8: Chemical constituents of fraction (III) of White Sapote Casimiroa edulis.
No. Compounds Rt Min. % Area M.W. Chemical Formula
1 1,3 dioxane,2-methyl 4.18 20.37 102 C5H10O2

2 3-octanol 7.51 19.72 C8H16O
3 Cycloheptasiloxane tetradecamethyl 12.75 4.91 518 C14H42O7Si7

4 Trimethylsilyl,2,4-bis[(trimethylsilyl)oxy]benzoate 15.32 8.19 370 C16H30O4Si3

5 2,2 dimethyl-5-(3-methyl-2oxiranyl)cyclohexane 17.73 12.16 182 C11H18O2

6 Sclerodione 30.67 29.4 312 C18H16O5

7 4H-1Benzopyran-4-one,2-(2,6-dimethyoxy phenyl)-5,6-dimethoxy. 32.89 5.25 342 C19H18O6
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Fraction (V):
This fraction, which represents 13 % of the crude extract, resulted in 70% mortality on using LC50 value

of the crude extract and 78.5% sterility .This fraction contained 3 compounds, which were detected and
identified by their mass spectra. Two compounds dominated this fraction with 98.98%, the higher was 2,4,6-
Tri(4-bromophenyl)pyrimidine (8) which dominated this fraction with 69.17 %, followed by
Tris(benzo[b]selenopheno) [2,3: 2´,3´:2´´,3´´] benzene (9) with 29.81 % area. One compound, Benzenamine,4-
trifluoromethoxy-N-(1-(4-bromophenyl)-3-(4-trifluoromethoxyphenylimino)-1-propenyl) (7), which  was found
with 1.02 % area.

Table 9: Chemical constituents of fraction (V) of White Sapote Casimiroa edulis.
No. Compounds Rt Min. % Area M.W. Chemical Formula
1 Benzenamine,4-trifluoromethoxy-N-(1-(4-bromophenyl) 50.37 1.02 544 C23H15BrF6N2O2

-3-(4-trifluoromethoxyphenylimino)-1-propenyl)
2 2,4,6-Tri(4-bromophenyl)pyrimidine 51.24 69.17 542 C22H13Br3N2

3 Tris(benzo[b]selenopheno) [2,3:2´,3´:2´´,3´´]benzene 51.5 29.81 540 C24H12 Se3

Fraction F (VI):
This fraction, which represents 7% of crude extract had high toxicity (77%) and high sterility 75.32%. 22

compounds were detected and identified in this fraction. The highest percent area was for 1-(3,6,6-Trimethyl-
1,6,7,7a-tetrahydrocyclopenta(c)pyran-1-yl)ethanone (5) with 12.6% area, followed by Tributyl acetylcitrate (17)
with 10.12%.Five nitrogen compounds are found with total area 23.05, the first with 8.06%, is Phenyl(2-
piperidinyl)methyl acetate (1), then 4.42% for 2,2,6,6-tetramethylpiperidin-4-one (2). Compound
Benzaldehyde,p-nitro-,dimethylhydrazone (7) is present  with 3.88 percent area, and 1,4-Benzenediamine, N-
(1,3-dimethylbutyl)-N-phenyl (18) with 5.39 %, while compound 4,4-Dimethyloxazolinyl octadeca-9,12,15-
trienoate (20)  with 1.3%. Three fatty acids esters are also  present with total area 11.54,  Hexadecanoic acid,
methyl ester (13) which is present with 1.79%, Hexadecanoic acid, ethyl ester (14) with 6.05% and
Decanedioic acid, bis (2-ethylhexyl)ester (21) with 3.7%. One monoterpene, Carvone (3) is present with 2.89%.
Compound Neophytodiene (10) is present with 3.7% area. The rest of the compounds are aliphatic and
aromatic compounds. It can be concluded that this promising fraction contains five nitrogen compound with
total area 23.05% and three fatty acids esters with total area 11.54. The dominant compounds in this fraction
were pyranyl ethanone and acetylcitrate.

Table 10: Chemical constituents of fraction (VI) of White Sapote Casimiroa edulis.
No Compounds Rt Min. % Area M.W. Chemical Formula
1 Phenyl(2-piperidinyl)methyl acetate 4.93 8.06 233 C14H19NO2

2 2,2,6,6-tetramethylpiperidin-4-one 5.69 4.42 155 C9H17NO
3 Carvone 7.99 2.89 150 C10H14O
4 2-Acetylcyclopentanone 8.37 2.19 126 C7H10O2

5 1-(3,6,6-Trimethyl-1,6,7,7a-tetrahydro 10.62 12.6 206 C13H18O2

cyclopenta(c)pyran-1-yl)ethanone
6 Phenol,4-propyl 11.83 7.98 136 C9H12O
7 Benzaldehyde,p-nitro-,dimethylhydrazone 13.33 3.88 193 C9H11N3O2

8 2,3,4,6,8-pentamethylazulene 15.66 4.54 198 C15H18

9 Octadecane 16.17 3.14 254 C18H38

10 Neophytodiene 16.7 3.7 278 C20H38

11 Benzyl(dideuterated) methyl ethe4-cycloocten 17.02 2.19 258 C20H18

-1-one,6,6-dimethyl-,(z)
12 Benz(A)anthracene,7,12-dihydro-7,12-dimethyl 17.23 4.56 258 C20H18

13 Hexadecanoic acid, methyl ester 17.83 1.79 270 C17H34 O2

14 Hexadecanoic acid, ethyl ester 18.62 6.05 284 C18H36 O2

15 Henicosane 19.75 2.55 296 C21H44 
16 14-Beta-H-pregna 20.04 4.49 288 C21H36 
17 Tributyl acetylcitrate 21.72 10.12 402 C20H34 O8

18 1,4-Benzenediamine, N-(1,3-dimethylbutyl)-N-phenyl 22.77 5.39 268 C18H24 N2

19 Phenol, 2,4-bis(1-phenylethyl) 24.18 1.45 302 C22H22 O
20 4,4-Dimethyloxazolinyl octadeca-9,12,15-trienoate 25.78 1.3 331 C22H37N O
21 Decanedioic acid, bis (2-ethylhexyl)ester 26.92 3.7 426 C26H50 O4

22 Methyl 3-((acetyloxy)methyl)-2-biphenylenecarboxylate 38.73 3 282 C17H14 O4

Fraction (VII):
This active fraction has toxicity higher than that of crude, where it caused 75 % mortality and 68.95 %

sterility. This fraction represents 10% of the crude extract and contains 10 detected and identified compounds.
Data in table (7) indicate that the Phenol, 4-octyl compound (3) dominates with 20.29% area, followed by 1,2-
benzenedicarboxylic acid, mono(2-ethylhexyl) ester (9) with 16.80 %.
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Three fatty acids esters, which are Hexadecanoic acid, methyl ester (5) with 3.88%, Hexadecanoic acid,
ethyl ester (6) with 15.17% and Linolenic acid, ethyl ester (8) with 6.61% area with a total area of 25.66%.
One nitrogen compound with 2.20 % and one siloxane compound Cyclotrisiloxane, hexamethyl (10), with
2.54% and a maltose compound (4) with 14.63% area.

Table 11: Chemical constituents of fraction (VII) of White Sapote Casimiroa edulis.
No Compounds Rt Min. % Area M.W. Chemical Formula
1 4-(2-aminopropyl)phenol 11.47 2.2 151 C9H13NO
2 1,4-Dihydrophenanthrene 13.47 12.63 180 C14H12

3 Phenol,4-octyl 15.87 20.29 206 C14H22O
4 Maltose 16.69 14.63 342 C12H22O11

5 Hexadecanoic acid, methyl ester 17.79 3.88 270 C17H34O2

6 Hexadecanoic acid, ethyl ester 18.6 15.17 284 C18H36O2

7 (2E)-3,7,11,15-tetramethyl-2-hexadecen-1-ol 20 5.25 296 C20H40O
8 Linolenic acid, ethyl ester 20.6 6.61 308 C20H36O2

9 1,2-benzenedicarboxylic acid, mono(2-ethylhexyl) ester 24.48 16.8 278 C16H22O4

10 Cyclotrisiloxane, hexamethyl 38.63 2.54 222 C6H18O3Si3

Discussion:
There are no available data in the literature on the biological and toxicological effect of the tested plant

against the major pests.  An important finding of this study was that acetone extract of C. edulis (Rutaceae),
leaves and some of its fractions are of promising insecticidal and antifeedant activity against cotton leafworm
larvae.Species of Family Rutaceae have most promising botanicals for use at the present time and in the future
(Jacobson,1989). Mancebo et al., 2001 stated that the common rue, Ruta chalepensis (Rutaceae)  extract
showed a clear antifeedant activity at a concentration as low as 0.32%, by Hypsipyla grandella (Lepidoptera:
Pyralidae) larvae. Very few published data is available about the chemical composition of C.edulis leaf. From
which is that of Miller et al. (2009) who obtained the leaf essential oil of C. edulis (Rutaceae), collected from
Monteverde, Costa Rica by hydrodistillation and analyzed it by GC-MS. The leaf oil was dominated by
sesquiterpene hydrocarbons, predominately germacrene D (16-22%) and (E)-caryophyllene (16-17%), consistent
with the traditional use of this plant as a sedative, sleep inducer and hypotensive. To discuss the relation
between biological activity of the crude extract and its fractions and their chemical constituents, this study was
conducted.

Regarding the chemical constituents of acetone crude extract of Casimiroa edulis leaves, it can be observed
that the leaf extract was dominated by sesquterpine hydrocarbon, resembling 47.57% of the crude extract,
predominantly β-caryophyllene (28.98%), and germacrene-D (7.73%). In addition to Sclerodione, as phenalinone
compound (17.63%), 6 fatty acids and their esters (11.57%) and 2 diterpene with total % area 6.4%.

Fraction (I) consists of 4 sesquterpene with total area 67.81%, caryophyllene was found in a large amount
representing 47.2%.In addition to diterpene, neophytadiene and phytol with total area 27.41% and one fatty
acid ester Fraction (V) contains two compounds with 98.99% (bromophenyl pyrimidine and
selenophenobenzene. Fraction (VI) contains five nitrogen compounds and three fatty acid esters. Fraction (VII)
contains fatty acid esters and phenolic compounds.

Crude extract of C. edulis leaf and its fractions were composed of different phytochemical  groups namely,
sesquiterpene, diterpene, fatty acid esters, phenalenone,anthracenedione, benzopyranone, silicone and  nitrogen
compounds. Already terpenoids (Lago et al., 2002 and Nathan et al., 2005), tannins (Lago et al., 2002),
anthraquinones (Lingathurai et al., 2010) and coumarins (Baskar et al., 2010) in plants were reported to be
antifeedants and insecticides against H. armigera and rice leaf folder larvae.

Caryophyllene or(-)-β-caryophyllene,as the dominant compound in the tested extract, is a natural bicyclic
sesquiterpene that is a constituent of many essential oils, especially clove oil, the oil from the stems and
flowers of Syzygium  aromaticum (cloves) (Ghelardini et al.2001), the essential oil of hemp Cannabis sativa
and rosemary Rosmarinus oficinals (Gertsch et al. 2008). It is usually found as a mixture with isocaryophyllene
(the cis double bond isomer) and α-humulene(obsolete name: α-caryophyllene), a ring-opened isomer.

(Liu et al.2010) evaluated the toxicity and action mechanism of β-caryophyllene and α-pinene, isolated
from V.negundo weed seed extract, against cotton aphid Aphis gossypii using bioassay and biochemical
analysis. The results showed that β-caryophyllene and α-pinene with high toxic effect against A.gossypii were
isolated from V.negundo weed seed extract by silica gel column chromatography repeatedly, with their contents
as high as 7.68% and 5.45%, respectively. The contact toxicities of β-caryophyllene and α-pinene against
A.gossypii were all obvious, and the higher one was β-caryophyllene whose LD50 reached 0.65×10-1 μg per
individual. Strong repellent effect of β-caryophyllene and α-pinene was also found against A.gossypii, with their
AFC50 values being 0.80×103 and 0.89×103 mg/L, respectively, 24 h after treatment. 



Aust. J. Basic & Appl. Sci., 5(9): 693-703, 2011

701

At the sublethal dose, they had significant adverse effects on the fertility, honeydew excretion frequency
and honeydew production of the aphid. In vitro and in vivo conditions, β-caryophyllene and α-pinene distinctly
inhibited the activities of acetylcholine esterase, polyphenol oxidase, carboxylesterase and glutathione S-
tramsferases in A.gossypii. The results suggest that β-caryophyllene and α-pinene are important insecticidal
compounds of V.negundo and their action mechanisms show the characteristics of diversity. Therefore, they
are worthy of further exploitation and application.

(!)-Germacrene D, the second sesquiterpene which was detected in this extract,  was first isolated from
the essential oil of Pseudotsuga japonica (Yoshihara et al. 1969). It is widely detected in plant constituents
especially in essential oils. Germacrene, or occasionally germacrane, refers to a subset of volatile organic
hydrocarbons, specifically, sesquiterpenes. Germacrenes are typically produced in a number plant species for
their antimicrobial and insecticidal properties, though they also play a role as insect pheromones. Two
prominent molecules are germacrene A and germacrene D.

Koul (1982) reported that terpene compounds constitute a major group of insect feeding deterrents and as
such are very strong antifeedants. Kubo and Nakanishi (1978) identified three germacranolide sesquiterpens
as strong antifeedants against Spodoptera  exempta. The tested plant extract contained 11 terpen compounds
with total area of 41.79%. 

Pandji et al., (1993) analyzed rhizomes of four species from Zingiberaceae. They reported that the major
sesquiterpenoids from rhizomes were identified as B-curcumene, ar-curcumene, xanthorrhizaol, germacrone ,
dehydrocurdione, furandienone, furanogermenone and zerderone. They studied all compounds for contact
toxicity against larvae of Spodoptera littoralis, the most active sesquiterpenoids xanthorrhizol and furandienone
showed this toxicity.

Sahayaraj (1998) reported that plant extracts of Azadirachta indica, Citrus sinensis, Vitex negundo and
zingiber officinale, were evaluated for their antifeedant and growth inhibition of Spodoptera litura. Deterrent
effects were found in all plant extracts. The strongest deterrent effect was found in V.negundo and was
indicated by very low food consumption and digestibility, faecal pellets production, and reduced body weight.

Goren et al., (1994) reported that flowers of Tanaceteum argenteum yielded two new germacranolides, in
addition to some known sesquiterpene lactones. The structures were elucidated by spectral methods and
chemical  transformations. 8 α-Angeloyloxycostunolide showed cytotoxic activity and antifeedant activity
against neonate larvae of Spodoptera littoralis.

The potency of botanical fatty acids was reported by Su et al., (1972); Su(1976); Messina and Renwick
(1983); Abdallah et al., (1986) against weevil species. Tare and Sharma (1991) compared the larvicidal
properties of different fatty acids constituents against Aedes aegypti and found that oleic  acid was the most
effective one.
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