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Abstract: Calotropis procera (Family: Asclepidaceae) is known to contain alkaloids, steroids and resinous substance. 
Fresh leaf extract of milkweed juice showed larvicidal properties against Musca domestica larvae. The methanolic 
extracted groups (clalactin, calotoxin and calotropin) were tested at the dose of 80 µg / larvae, topically to 3rd larval 
instar. The effect of latex active groups is most probably enzymatic in nature. A significant increase in the mean total 
carbohydrate content was noticed as a result of calotoxin treatment, the increase was 89.6% and 29.75% after 24 and 48 
hrs, respectively. The tested groups were arranged according to their efficiency in increasing of total lipid contents as 
follow Calactin, Calotropin and calotoxin. An increase in lipid contents was observed and explained as, the toxic groups 
increase the conversion rate of carbohydrates to lipids and stored in fat tissues.  It is evident that all tested groups cause 
reduction in total protein content the groups were arranged ascendingly according to their efficiency in decreasing the 
mean total protein as follows : Calotoxin, Calotropin and Calactin. The results of this study suggest the utility of C. 
procera extracted groups as potential technology for control of M. domestica larvae in breeding places.  
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1. Introduction 

The use of chemical pesticides is a risk factor. 
Besides many insect-vectors and reservoirs of diseases 
have developed resistance to a wide range of 
insecticides (WHO, 1986). So, many authors, (Morsy 
et al., 1998) worldwide screened the effect of the 
different indigenous medicinal plants and herbs in pest 
control. The target fly species and that have minimal 
detrimental effects on the environment have become a 
must. Thus, fly control through the use of effective, 
biodegradable, economically feasible botanical extracts 
is an important alternative control strategy. The 
potential use of phytochemicals from weeds and wild-
growing plants offers an additional economic incentive 
for their production and development. Some plant 
species accumulate bioactive chemicals differentially 
in various parts of the plant, such as leaves, flowers, 
seeds, roots and bark. Such phytochemicals may 
produce larvicidal, pupicidal and adulicidal effects, 
most behaving like general toxicants (Quadri and Rao, 
1977; 1980; Ahmed et al., 1981; Chavan and Nikam, 
1982a; b; Kubo et al., 1984; Jacobson, 1985; El-
Nagger and Mosallam, 1987; Naqvi, 1987; Miller and 
Chamberlain, 1989; Green et al., 1991; Gbewonyo and 
Candy, 1992; Abdl-Hamid, 1993; Al-Moajel, 1993; 
Perich et al., 1994; Nassar, 1995 ; El-Shazly et al., 
1996 and Khatter, 2010 ).  

 Calotropis procera (Family: Asclepidaceae) is an 
evergreen plant inhabiting Gassim farms and probably 
other regions in Saudia Arabia. It has been included 
among toxic plants in Gassim region (Omar, 1987). It 
is slow growing weed commonly found in dry, arid, 

uncultivated soils. C. procera leaves latex and flowers 
have been used in Unani and Ayurvedic medicines. 
Latex of C. procera has also been shown to to have 
ovicidal property against mosquitoes (Mittal and 
Subbarao, 2003). The latex contents have been 
analyzed by various researchers and a list of 
components, (Chopra, 1933 and Bruce et al., 1985), 
include gutta-percha rubber, proteolytic enzymes, 
alkaloids, carbohydrates, amino acids, hydrocarbons 
resembling petroleum etc. The latex contains 
proteolytic enzymes. 

The aim of the present study is to estimate the 
effect of extracted toxic groups of Calotropis procera 
latex on the physiological aberration induced as a 
result of the treatment with these groups, total 
carbohydrate content, total protein content and total 
lipid content in the homogenated 3rd larval instar of 
Musca domestica vicina. 
 
2. Material and Methods: 
The tested plant (Calotropis procera) 

This plant was reported to be insecticidal 
(Farnsworth et al., 1975). Its latex is very poison and 
yielded five crystalline bodies ; calactin C29 H40 O9, 
calotoxin C29 H40 O10, calotropin C29 H20 O11, 
uscharidin C29 H38 O9 and uscharin C31 H41 O8.  
Extraction and separation of pure groups by 
soaking method: 

The extraction of pure crystals from latex of C. 
procera was carried out according to Court et al.(1964)  
as follows: Samples (300 ml) were immediately 
collected from the plant and soaked in ethanol 95% 
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(300 ml) for 48 hours at 40-60°C on a thermostatic 
water bath, then it was filtered off (A). The latex 
coagulate was resoaked in ethanol 95% (400 ml) in the 
same manner and filtered off (B) . The two filtrates 
(A+B) were mixed together and kept in a freezer at  0-
4°C for 48 hrs as crude latex and filtered off (C), the 
precipitate (In) was found to be white crystals (5.98 
gm, m.p. 84-88°C range). The filtrate (C) was kept 
under cooling for further 48 hrs and filtered off (D), 
giving further portion of white crystals (If1) (1.8 gm, 
m.p. 82-90°C range). It was found that some crystals 
did not melt up to 290°C The filtrate (D) was also kept 
under cooling (0-4°C) for three weeks and filtrated off 
(E) to give pale yellow flakes precipitate II (1.12 gm, 
m.p. 84-90°C). However, If1, If2 and II portions are 
considered as solid mixture of crude latex 
cardenolides. 
     The filtrate (E) was concentrated to about one third 
of its volume using rotary evaporator, the concentrate 
(F) was kept under deep cooling for 48 hrs, giving a 
brownish yellow precipitate (3.77 gm) which was 
dissolved in acetone and the insoluble part was 
separated and dried to give pale yellow crystals, 
Calactin, (0.8 gm, m.p. 248-249°C). Another portion of 
concentrate  (F) was further concentrated using rotary 
evaporator, producing an oily brown layer which was 
filtered off and clear filtrate was kept on water bath at 
40-60°C for one hour and then cooled  (0-4°C) to 
produce calotoxin . Silvery crystals, calotropin, (0.65 
gm, m.p. 221.5°C) were produced.  
 
Test insects 

a- Sources of colony 
Adult susceptible strain of house fly M. domestica 

vicina used in the present study were obtained from 
well established colony originated from King 
Abdulaziz University, Faculty of Science for Girls- 
Biology Department. 
b-  Rearing technique 

Egg masses were used to maintain a colony in the 
laboratory under constant conditions of temperature 
and humidity (27 ± 2°C and 60 ± 10% R.H.). Each egg 
mass was placed in a clean petri dish (10 cm diameter), 
previously constant technique described by (Lelwallen, 
1954). Full grown larvae were allowed to pupate in 
clean glass petri-dishes. Following emergence, the 
adults were provided with a piece of cotton soaked in 
10% sugar, 2% milk solution as a source of food. 
Treatment of newly emerged 3rd larval instar: 

Studies were conducted in a rearing chamber at 
27± 2°C and 60 ± 10% R.H. . Extracted groups 
(calactin, calotoxin and calotropin) were applied 
topically on the dorsal surface of newly moulted early 
3rd larval instar (twenty five larvae) with dose of 80 
µg/larva by using Hamilton serange as water extract . 
After application, larvae were put in small plastic cups, 
7 cm in diameter, and covered with larval medium . 

This experiment was replicated three times. The larvae 
of control groups were treated with 1 µL of the solvent 
only and replicated two times. Samples were taken 
after 24 and 48 hrs. after treatment of early and late 3rd 
larval instars to determine total carbohydrates, proteins 
and lipids contents. 

a) Preparation of samples for the determination of 
total proteins and total carbohydrates: A known 
weight of larvae was homogenate in two 
milliliters of 10% saline solution using a 
homogenizer for about two minutes. The tubes 
were centrifuged and the supernatant was used 
to determine total proteins or total 
carbohydrates or stored in freezer until used. 

b) Preparation of samples for the determination of 
total lipids: A known weight of larvae were 
homogenate in two milliliters of 1 : 1 
chloroform – methanol using a homogenizer for 
about two minutes. The tubes were centrifuged 
and the supernatant was taken and heated until 
evaporation of the solvents. The precipitate was 
redissolved in 2 ml ethanol and used to 
determine total lipids or stored in freezer until 
used. 
 

A) Determination of total proteins: 
Protein reacts with folin ciocalteau reagent to 

give a blue coloured complex. The color so formed is 
due to the reaction of alkaline copper with protein. The 
intensity of color was measured by using colorimeter at 
750 nm. according to (Lowery et al., 1951) 
Reagents : 
a) Alkaline sodium carbonate solution, 2% Na2 Co3 

in 0.1 N NaOH (Solution I): 
     20 gm sodium carbonate were dissolved in 1 liter 

of distilled water, then 4 gm sodium hydroxide were 

added. This solution can be kept for about 2 months 

in brown bottle at room temperatures. 

b) Copper sulphate sodium potassium tartarate 
solution, 0.5% CuSO4 – 5H2O in 1% Na, K 
tartarate (solution II): 

     5 gm copper sulphate were dissolved in 1 liter 

water, then 10 gm  sodium potassium tartarate were 

added. This solution was freshly prepared every two 

days. 

c) Alkaline solution (solution III): 
     Prepared on day of use by mixing 50 ml of solution 

I with 1 ml of solution II. 

d) Folin ciocalteau reagent, stock solution: 
     Before use, one volume of syock solution of Folin 

reagent  (SIGMA) was diluted with an equal volume 

of distilled water. Stock solution was kept at – 20 C°. 
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e) Standard protein albumin solution (0.5 mg/ml 
distilled water):  

     50 mg bovine albumin were dissolved in 100 

ml distilled water. This solution can be kept for about 

one week at – 20 C°. 

Procedure:  
      0.2 ml of diluted whole body extract was added to 
5 ml of the alkaline solution (solution III). In the blank 
experiment distilled water was replaced by the whole 
body extract while in the standard experiment the 
standard protein albumin solution was used. The 
solution was mixed well and allowed to stand at room 
temperature for 10 minutes. Half ml of the diluted folin 
- ciocalteau reagent was added 10 minutes. Half ml of 
the diluted folin – ciocalteau reagent was added and 
mixed rapidly after 30 minutes at room temperature, 
the intensity of the violete colour obtained was 
compared spectrophotometrically against the standard 
at 750 nm.  
 
Calculation :  

absorbanc of sample 

dabsorbance of standard 
 

× concentration of standard ×  
 

 
1

volume of sample used 
  

×  
100

wt. of sample homogenized
  

 
= mg. Protein / gm of fresh body 
 

B)  Determination of total carbohydrate: 
The total carbohydrate content of the whole body 
was determined according to (Singh and Sinha, 
1977) . 

Reagents: 
a- Anthrone reagent was prepared by the 

addition of 72 ml analar sulphuric acid 
(B.D.H) to 28 ml distilled water. While this 
mixture is still warm, 50 mg of anthrone was 
added with vigorous shaking. 

b- Standard solution was prepared by the 
addition of 50 gm glucose to 100 ml distilled 
water 

 
Procedure:  

 Aqueous sample and diluted with 1 ml distilled 
water then treated with 5 ml freshly prepared anthrone 
reagent. Blank was prepared by adding 5 ml of 
anthrone reagent to 1.2 ml H2O. Standard was 
prepared by adding 0.2 ml of Standard solution to 1 ml 
distilled water and then treated with 5 ml anthrone 
reagent. All test tubes of blank, unknown and standard 
were placed in boiling water bath for 10 minutes. Then 

left to cool for 15 minutes at room temperature in a 
dark place. Reagents were made at 620 nm. using 
colourimeter. 
 
Calculation :  

absorbanc of sample 

dabsorbance of standard 
 

× concentration of standard ×  
 

 
1

volume of sample used 
  

×  
100

wt. of sample homogenized
  

 
= mg. Carbohydrate / gm of fresh body 
 
C) Determination of total lipid: 

    According to (Knight et al., 1972), the total lipids 
were determined by colorimetric method. Lipids react 
with phosphor vanilline reagent to give rose or pink 
color, the intensity of color was measured by using 
colorimeter at 520 nm. 
Reagents: 
a- Vanilline reagent (0.04M): 

     Dissolve 6.1 of vanilline in H2O and dilute to 1 

Liter. This solution is stable for about two months 

in a brown bottle at room temperature.  

b- Phosphovanilline reagent: 
     Add 350 ml of the vanilline reagent and 50 

ml of water to flask. Add with constant stirring, 

600 ml of conc. Sulphuric acid (85%). This 

solution is also stable for about 2 months in 

brown bottle at room temperature.  

c- Standard solution: 
          In a 100 ml flask 0.5 ml of a good grade of 
Olive oil was added. The flask weighted to obtain the 
exact weight of the oil. The concentration was 
adjusted to exactly 500 mg /100 ml with absolute 
ethanol. The solution is kept for about one month. 

Procedure:  
     In separate tubes add 0.5 ml of H2O (blank), 0.5 ml 
of sample and 0.5 ml of the standard solution. To each 
tube add 5 ml of concentrated sulphuric acid. Mix well 
on a vortex mixer. Place all tubes in boiling water bath 
for 10 minutes. Remove and cool in water to room 
temperature. To each tube add 10 ml of 
phosphovanilline reagent and mix well. Incubate at 37 
C° in water bath for 15 minutes. Cool and read 
standard against blank at 540 nm. 
 
Calculation :  

absorbanc of sample 

dabsorbance of standard 
 

× concentration of standard ×  
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1

volume of sample used 
  

×  
100

wt. of sample homogenized
  

 
= mg. Lipid / gm of fresh body 
 

Results and discussion 
     The effective groups (clalactin, calotoxin and 
caloropin) of Caltropis procera were topically applied 
to early 3rd larval instar of M. domestica to estimate the 
physiological aberration induced as result of treatment 
with these active toxic groups at the highest dose of 80 
µg / larva. 
       Table (1). showed the mean total carbohydrate in 
mg/gm fresh body weight in early 3rd  larval instar, 
after24 and 48 hrs from application. Data showed that 
the mean total carbohydrate content increases 
remarkably during the larval period in the control 
groups, it was 8.2 ± 0.57 mg/gm after 24 hrs and 
reached to 16.3 ± 0.68 mg/gm after 48 hrs. The 
obtained results revealed that the total carbohydrate 
content estimated in the treated early 3rd larval instar, 
with calotropin group was 21.44 ± 0.96, 25.77 ± 1.23 
mg/gm after 24 and 48 hrs, respectively. This means 
that the toxic group causes increase in the total 
carbohydrate content than control by 198% and 
58.09% respectively. This differences were statistically 
very highly significant. Our results, are in agreement 
with (Abou-Ela et al., 1989) who stated that hormonal 
treatment of different larval instar of Spodoptera 
littoralis showed a relative increase in the haemolymph 
total and reducing sugars, this due to a decrease in the 
uptake in the different physiological  process especially 
chitin synthesis. Similar results were obtained also by 
different investigators, (Laila and Moursy, 1997 and 
Morsy et al., 2001). The larvicidal properties of leaf 
extract of C. procera were tested against mosquitoes 
by (singh et al., 2005), the results of this study suggest 
the utility of milkweed as potential technology for 
insect control. Contradictory results were obtained by 
(Taha et al., 1989) who found a significant decrease in 
glycogene content in the different nymphal instar of 
Shistocerca gregaria after treatment with the acetone 
extract of Venca rosea; Colcasia antiguorum and 
Melia azedarach. Again our results were in agreement 
with that obtained by many other authors, (Morsy et 
al., 2000; Reddy et al., 2002; Scott et al., 2003; Seth et 
al., 2004; Cespedes et al., 2005; Pavela ,2005; Abdel 
Halim and Morsy, 2005; Al-Mathal and Fouad, 2006; 
Shoukry, 2006; Khatter and Abuldahb, 2010 and 
khatter, 2010). 
        Data in table (2) showed that the mean total lipids 
increases gradually in quantity during the larval period 
in control groups from 40.92 ± 1.96 mg/gm to 52.05 ± 
0.97 mg/gm after 24 and 48 hrs, respectively. The 

mean total lipid content in early 3rd larval instar treated 
with calctin was 52.63 ± 2.45 and 87.8 ± 2.1 mg/gm 
after 24 and 48 hrs. respectively. These values were 
significantly increased than controls by 28.6% and 
68.68% after 24 and 48 hrs. respectively. From the 
mentioned results, it is evident that the toxic groups of 
the C. procera used causes significantly increasing in 
the total lipid of early larval instarof Musca domestica. 
In the present study an increase in lipid contents was 
explained that the toxic groups increased the 
conversion rate of carbohydrates to lipids, the tested 
compounds mainly affected the fat body led to strong 
accumulation of carbohydrates in tissues. 
       The obtained data in Table (3) indicates that, the 
total protein of normal larvae is higher than that of 
treated one through the larval periods. Treatment with 
three toxic groups (calactin, calotropin and calotoxin) 
induces highly significant reduction in the total protein 
content of the treated larvae after 24 hrs of treatment . 
       Protein values in the larvae treated with the toxic 
groups were, 52.8 ± 0.82, 54.23 ± 0.85, 55.66 ± 0.88 
and 56.56 ±  0.42 mg/gm fresh body weight 
respectively. The levels were lower than controls by 
18.11%, 15.89%, 13.67% and 12.28% for the 
mentioned effective groups, respectively. The plant 
groups were arranged ascendingly according to their 
efficiency in decreasing the main total protein as 
follows calotoxin; calotropin; calactin. The present 
data agreed with that of (Shonouda et al., 2003, Pineda 
et al., 2004, Seth et al., 2004 Nathan et al., 2005). 
Also, the data agreed with that of (Pavela, 2005) who 
tested thirty-four essential oils against larvae of S. 
littoralis, found that these oils were highly toxic of the 
3rd larval instars of S. littoralis after topical application. 
The high degree of biodegradation exhibited by most 
phyto-chemicals is what makes them eco-friendly  and 
attractive as replacements of synthetic chemicals in the 
first place. Although the evaluation of phyto-chemicals 
is yet in its infancy and much research aims to further 
characterize promising agents and discover new agents 
in insect control programs. The present work showed a 
strong efficiency of the botanical extracted groups 
which could be used, (Stringer et al., 2008) found that 
successful trapping of female Thyanopusia orichalcea 
(F.) in either a lure-and-kill or mass trapping system 
may offer an effective way to manage its population 
size and (Kostic et al., 2008) were tested the toxicity 
and anti-feedant activity of Osmium basilicum against 
second instars gypsy-moth larvae in the laboratory 
bioassay, they found that all tested solutions showed 
low to moderate larvicidal effect in test residual 
toxicity. Again, (Gamal and Abuldahab 2012) 
concluded that botanicals tested individually or in 
combinations cause a toxic effect against mosquitoes, 
by this way botanicals may be used in integrated pest 
control manage, In conclusion, the larvicidal action of 
tested groups could be due to growth inhibition effects. 
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It is more pronounced against early instar and there is a 
delayed physiological processes. The toxicity of the 

tested groups of C. procera plant may be used as a part 
of integrated pest control of M. domestica. 

 
 Table (1): Effect of the three effective toxic groups, (calatin, calotropin and caboxin) of latex Calotropis procera plant 

on the mean    total carbohydrate content of early 3rd larval instar of Musca domestica after 24 and 48 hrs 
after treatment. 

 

Observations 

Active plant 
groups 

After 48 hrs After 24 hrs 

Change % P  value 
Mean ± S. E. 

(mg carb. / gm 
fresh body 

Range Change % P  value 
Mean ± S. E. 

(mg carb. / gm 
fresh body 

Range 

--- --- 16.3 ± 0.68  
15.33 
17.95 

--- --- 8.20 ± 0.57 
7.14 
9.52 

Control 

+ 95.03 P < 0.001 31.79 ± 1.81 
27.38 
34.28 

+ 76.7 P < 0.05 14.49 ± 1.79 
15.41 
8.24 

Calctin 

58.09 P < 0.001 25.77 ± 1.23 
30.73 
25.76 

+ 198.0 P < 0.001 21.44 ± 0.96 
23.80 
20.14 

Calotropin 

29.75 P < 0.05 21.15 ±0.61 
24.80 
18.03 

+ 89.6 P < 0.01 15.55 ± 1.65 
11.90 
18.89 

Calotoxin 

P > 0.05 : non significant     P < 0.05 : significant     P < 0.01 : highly significant     P < 0.001 : very highly significant 
 
Table (2): Effect of the three effective toxic groups, (calatin, calotropin and caboxin) of latex Calotropis procera plant 

on the mean    total lipids content of early 3rd larval instar of Musca domestica after 24 and 48 hrs after 
treatment. 

 

Observations 
Active plant 
groups 
After 48 hrs 
Change % 

After 48 hrs After 24 hrs 

Change % P  value 
Mean ± S. E. 

(mg carb. / gm 
fresh body 

Range Change % P  value 
Mean ± S. E. 

(mg carb. / gm 
fresh body 

Range 

--- --- 52.05 ± 0.97 
53.33 
49.66 

--- --- 40.92 ± 1.96 
36.11 
43.33 

Control 

+ 68.68 P  < 0.001 87.80 ± 2.1 
90.42 
82.65 

+ 28.60 P  < 0.05 52.63 ± 2.45 
49.58 
58.63 

Calctin 

+ 51.20 P  < 0.001 78.7 ± 1.55 
81.25 
75.00 

+ 39.80 P  < 0.01 57.21± 1.85 
60.44 
52.86 

Calotropin 

+ 71.19 P  < 0.05 16.00 ± 2.26 
56.16 
65.00 

+ 33.69 P  < 0.01 47.71 ± 2.24 
49.24 
57.27 

Calotoxin 

P  > 0.05 : non significant     P  < 0.05 : significant      P  < 0.01 : highly significant         P  < 0.001 : very highly 
significant       
 
Table (3): Effect of the three effective toxic groups, (calatin, calotropin and caboxin) of latex Calotropis procera plant 

on the mean    total  protein content of early 3rd larval instar of Musca domestica after 24 and 48 hrs after 
treatment 

 

Observations 

Active plant 
groups 

After 48 hrs After 24 hrs 

Change % P  value 
Mean ± S. E. 

(mg carb. / gm 
fresh body 

Range Change % P  value 
Mean ± S. E. 
(mg carb. / 

gm fresh body 
Range 

--- --- 60.26 ± 0.95 
61.35 
57.97 

---- --- 46.37 ± 1.13 
44.64 
49.10 

Control 

-31.35 P  < 0.001 41. 43 ± 1.29 
44.57 
39.43 

-22.12 P  < 0.01 35.74 ± 2.06 
39.33 
30.87 

Calctin 

-26.9 P  < 0.001 44.11 ± 1.12 
46.37 
41.64 

-11.26 P  < 0.01 41.15 ± 0.24 
40.57 
41.44 

Calotropin 

-13.03 P  < 0.01 46.79 ± 1.64 
38.51 
42.78 

-13.00 P  < 0.01 40.34 ± 0.35 
40.70 
39.50 

Calotoxin 

P  > 0.05 : non significant                P  < 0.05 : significant      P  < 0.01 : highly significant           P  < 0.001 : very 
highly significant   
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