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ABSTRACT

Two varieties of peanut seeds (Giza 4 and Giza 5) were obtained from
Agriculture Research Center at Giza. Seeds were used for rearing beetle of
Calosobruchus maculatus F. and studying the effect of high temperature and storage
for one year on certain biological aspects of C. maculatus and chemical composition
of peanut seeds.

The obtained results revealed that: peanut seeds Giza 4 are more sensitive
to be attacked by C. maculatus than Giza 5 variety, the tested peanut varieties had a
highly significant effect on the developmental period and the adult beetles production,
it was 27.58 + 2.9, 30.60 + 1.40 days for developmental period and total individuals
production per female was 41.46 and 38.78 individuals for Giza 4 and Giza 5,
respectively.

This beetle could be physically controlled by exposing the initially infested
seeds to 60°C for 5 minutes in the same time, chemical composition of heated peanut
seeds slightly affected compared with control (unheated seeds).

Effect of storage time on total egg production of C. maculatus female,
developmental period and chemical composition of stored peanut seeds was high
significantly. Protein content had slight increase with increasing of storage time,
developmental period of this beetle extended to decrease with increased
temperature, it was 21.92 + 0.74 at 30.7°C when protein content was 23.62 %, fat
52.28%, Ash 3.23% and carbohydrate 20.87%.

On the other hand, storage caused decreasing in moisture and carbohydrate
content of stored peanut seeds while fat and ash content were increased with
increasing the time of storage. Essential amino acids were decreased as a result to
increasing the time of storage and decreasing of developmental period this means
increasing of insect population and degree of infestation. In addition, storage of
peanut seeds caused decreasing in the percentage of total unsaturated, total
essential fatty acids and iodine number while caused increasing in acid value, free
fatty acids and peroxide value of peanut oil.

INTRODUCTION

Peanut (Arachis hypogaea L.) is an important oil and food crop, it is
the third major oil seed of the world next to soybean and cotton (FAO Food
Outlook, 1990). The seed contains 25 to 32% protein and 42 to 52% oil. A
pound of peanut is high in food energy and provides approximately the same
energy value as 2 pounds of beef, 9 pints of milk, or 36 medium-size eggs
(Woodroof, 1983). Peanut is usually stored in the form of unshelled nuts.
Seven to eight months storage is usually required for peanut used as seed,
and those intended for food uses can be stored until the start of next
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harvesting season so, it is attacked by many insects at different stages of
plant growth, various insects are naturally associated with seeds of crops
during storage. Such insects are a major cause of deterioration of seeds and
the cowpea beetle, Callosobruchus maculatus F. shows great variation in its
biological trails on different hosts. Several workers have made attempts to
identify and quantify such biological variations on different seeds to determine
the crop resistance as a profitable control measure in reducing-post harvest
seed losses (Yaday and Pant, 1978 and Credland 1986). The biology and
control of this insect have been extensively studied by many authors; Howe
and Currie, 1964, Dick; and Credland, 1986 and Mbata, 1993.

The present work carried out to study the effect of rearing on peanut
seeds of the two varieties on certain biological aspects of C. maculatus. Also,
studying the effect of high temperature on different stages of C. maculatus
and the chemical composition of peanut seeds.

In addition, effect of storage time on the number of the eggs per
female, developmental period of C. maculatus and its effect on chemical
composition, amino acids and fatty acid contents of peanut seeds during one
year of storage.

MATERIALS AND METHODS

Seeds of two peanut varieties (Giza 4 and Giza 5) were obtained from
the Agriculture Research Center at Giza. The samples were transferred to the
laboratory of the Economic Entomology Department, Faculty of Agriculture at
Kafr EI-Sheikh, Tanta University.

1. Effect of rearing C. maculatus on peanut seeds of two
varieties on certain biological aspects:

Seeds of two peanut varieties (Giza 4 and Giza 5) were used for
rearing this beetle throughout one generation at constant conditions of 28°C
and 75% RH.

150 seeds of peanut were used for each tested variety. They were
heated at 600C to get ride of any previous infestation and were placed in 15
petri dishes each containing 10 seeds of each variety were examined daily.
One newly emerged male and female were provided to every dish and the
total eggs laid by each female, number of hatched ones and incubation period
were recorded. . —~val

C. maculatus eggs and larvae, damaged seeds.
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On the other hand, larval period, pupal period, the mean
developmental periods and the total beetles production per female were
recorded. The moisture content of the media was kept in equilibrium with
(75% RH) using KOH.Adults used in this experiments have been reared for
several generations on the two varieties separately, before being used for
seed infestation.

2. Effect of high temperature on different stages of

C. maculatus and chemical composition of peanut seeds:

Four  high temperatures 45, 50, 55 and 60°C were tested for four
exposure periods of 5, 10, 16, 20 minutes for each 20 infested Giza 4 seeds
having all insect stages were taken from the insect stock culture. The seeds
were put in glass jars and placed in an electrical oven running at each tested
temperature degree continuously for the four tested periods of exposure
under laboratory conditions. The treated seeds were inspected to determine
the mortality percentage of each stage in addition to determination of its
chemical composition.

3. Effect of storage time on reproduction of C. maculatus and
composition of peanut seeds under laboratory conditions
during one year of 2000/2001:

30 pairs of newly emerged males and females from the stock culture
were used. One male was confined with one female in a plastic tube
containing healthy seed of Giza 5 variety, the seeds were placed under
laboratory conditions during one year, daily observation was conducted to
record total eggs laid by each female and total developmental period. Also,
gross chemical composition of healthy peanut seeds was determined every
month and changes occurred in amino acids, fatty acids were determined
every two months.

Analytical methods:

Moisture, crude protein, total lipids and ash contents were estimated
every month as outlined by AOAC (1990). Carbohydrate was calculated by
difference.

Amino acids were estimated by the method of Savoy et al. (1975).
Fatty acids determination: The fatty acids methylesters of peanut samples
were prepared and determined according to the method reported by Vogel
(1975).

lodine and peroxide values were determined according to the
methods described by Leonard et al. (1987), acid value and free fatty acids
(as oleic acid %) were determined according to the standard AOAC methods
(1990). The previous analysis were estimated every two months.

RESULTS AND DISCUSSION

Some physical and chemical parameters of the two tested peanut
seeds:

Some physical and chemical parameters of the two tested peanut
seeds (Giza 4 and Giza 5) are given in Table (1). The results show that seeds
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of Giza 5 had oval shape while Giza 4 had elongated shape. Also, Giza 5 had
weight of hundred seeds higher than that of Giza 4 (195.31 and 176.05 g,
respectively). On the other hand Giza 5 was lower in fat content but higher in
protein as compared to those of Giza 4 variety whereas fat content was
48.32 and 50.43% and protein content was 21.18 and 21.09% in Giza 5 and
Giza 4, respectively.

These results agree with Rashwan et al. (1990) who found that total
lipid content was 52.33 and 49.73% for peanut Kernels Giza 4 and Giza 5,
respectively. Also, Woodroof (1983) found that peanut seeds contain 25 to
32% protein and 42 to 52% oil.

Table (1): Some physical and chemical parameters of the two tested
peanut varieties (Giza 4 and Giza 5).

ParamewPre;anut varieties Giza (4) Giza (5)
Physical parameters:

Seed shape Elongated Oval
Seed length (cm) 1.9 1.2
Weight of hundred seeds (g) 176.05 195.31
Pod length (cm) 5.21 3.93
Chemical composition*;

Moisture % 7.68 7.85
Protein % 21.09 21.18
Fat % 50.43 48.32
Ash % 2.13 2.08
Carbohydrate % 26.35 28.42

*Chemical composition expressed on dry weight basis.

Effect of C. maculatus rearing on peanut seeds of the two tested

varieties on certain biological aspects of the beetle:

Seeds of the two peanut varieties (Giza 4 and Giza 5) were used for
rearing this beetle throughout one generation at constant conditions of 28°C
and 75% R.H. The effect of these tested varieties on certain biological
aspects are given in Table (2) and can be discussed as follows:

e The mean number of eggs laid per female was high significantly
influenced due to variations in peanut varieties and represented by 63.4
and 59.2 eggs/female on Giza 4 and Giza 5, respectively.

e Incubation period was insignificantly affected when the insect was reared
on seeds of the two tested varieties, it was 6.13 + 0.17 and 6.13 + 0.82
days recorded with each of Giza 4 and Giza 5.

e The effect of variety of peanut on the larval and pupal periods appeared
to be statistically significant. Larval period was 15.03 + 0.39 and 17.21 +
0.23 for Giza 4 and Giza 5 while pupal period was 6.42 + 0.53 and 7.08 +
0.64 for the two tested variety, respectively. Also, the tested peanut
varieties had a significant effect on the developmental period, it was
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27.58+ 2.9, 30.60 + 1.40 days for Giza 4 and Giza 5, respectively. The
insect rate of reproduction measured a mean number of adults emerged
per female was high significantly affected by peanut variety. Total beetle
production per female 41.46, 38.78 individuals per female for Giza 4 and
Giza 5, respectively.

Table (2): Effect of rearing of C. maculatus on seeds of two peanut
seeds varieties on certain biological aspects (in means) of the
beetle at 28°C and 75% R.H.

Varieties . .

Biological aspects Giza (4) Giza (5)
Total egg production/F 63.4a 59.2 b
Incubation period of eggs (in days) 6.13+0.17 a 6.21+0.82a
Larval period (in days) 15.03+0.39b 17.21+0.23 a
Pupal period (in days) 6.42+0.53b 7.08 +0.64 a
Mean developmental period (days) 2758+29b 30.60+1.40a
Total beetle production/female 4146 b 38.78 a

The same results indicate that seeds of Giza 4 more sensitive to be
attacked by C. maculatus beetles than those of Giza 5, it provides shorter
developmental periods which in turn indicate greater suitability for insect
development. Although seeds of Giza 5 are larger in size and higher in
moisture, protein and carbohydrate than those of Giza 4 and the eggs laid on
them were greater in number it was lower in its sensitivity than seeds of Giza
4, this means that seed sensitivity to beetle attack would not depend on
number of laid eggs but on number of produced beetles as well as length of
insect developmental period. Several investigation have been reported to
clarify the relation between seed susceptibility to attack and the insect
reproductive aspects. For example, Yaday and Pant (1978) and Mbata (1993)
have reported that, generally short periods of insect development were found
on susceptible varieties of seeds than bruchid-resistant ones.

Rashed et al. (1996) found that seeds of mung bean variety VC 1000
are more sensitive to attack by C. chinesis beetles than those of VC 2010, it
provides shorter developmental period.

Effect of high temperatures on different stages of C. maculatus and
chemical composition of peanut seeds:

The lethal effect of different high temperatures of 45, 50, 55 and 60°C
on various stages of the cowpea beetle was investigated at different exposure
periods of 5, 10, 15 and 20 minutes. The obtained results in Table (3)
obviously indicate that there are highly significant effects for both temperature
and exposure periods as well as their interaction on the mean mortality
percentage of different stages.

Individuals of egg, larval, pupal and adult stages were similarly
affected by the tested temperatures and exposure periods as mean mortality
percentage was increased by increasing both aforementioned factors. The
lowest mortality means of 8.4, 2.3, 3.1 and 9.7% were recorded when eggs,
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larvae, pupae, adults were exposed to 45°C for 5 minutes respectively. But
when temperature and exposure period increased above these levels,
mortality percentage increased to reach the maximum of 100% at 45°C x 20
min., so as well 55°C x 10 min. and 60°C x 5 min. From these results it can be
concluded that the cowpea beetle could be physically controlled if the infested
seeds are exposed to 60°C for 5 minutes, therefore chemical composition of
peanut seeds (Giza 5) was measured under this condition-whereas the
results revealed that seeds treated with 60°C for 5 minutes were slight
affected compared with control (untreated seeds). The same results show
that moisture, protein, fat and ash percentages were 7.79, 21.16, 47.93 and
20.06%, respectively for the treated seeds while it was 7.85, 21.18, 48.32 and
2.08% for the same parameter, respectively in control as in Table (1). The
use of fatal high temperature in order to achieve a successful physical control
of the date stone beetle was reported by Hassanein et al. (2000).

Table (3): Mean mortality percentage of different stages of
T. castaneum exposed to high temperatures for different

periods.
Temp. Exposure period (in minutes)
Parameter | oc 5 10 15 20 [ Average
Egg 45 8.40 10.70 45.90 100.00 41.25
stage 50 45.20 73.80 100.00 100.00 79.75
55 51.40 100.00 100.00 100.00 87.85
60 100 100.00 100.00 100.00 95.75
Average 51.2° | 71.13° 86.98° | 100.008
Larva 45 2.3 11.6 43.8 100.0 39.43
stage 50 60.8 83.4 100.0 100.0 86.05
55 81.3 100.0 100.0 100.0 95.33
60 100 100.0 100.0 100.0 96.95
Average 61.1°¢ 79.75¢ 85.95°¢ 100.02
Pupal 45 3.1 11.8 59.8 100.0 43.68
stage 50 43.8 90.7 100.0 100.0 83.63
55 80.7 100.0 100.0 100.0 95.18
60 100 100.0 100.0 100.0 96.30
Average 56.91¢ 65.63P 89.95°¢ 100.02
Adult stage 45 9.7 254 75.0 100.0 52.53
(male and 50 69.2 90.7 100.0 100.0 89.98
female) 55 90.8 100.0 100.0 100.0 97.70
60 100 100.0 100.0 100.0 98.93
Average 67.4° 77.03° 95,754 100.02
Chemical * Moisture | Protein Fat Ash Carbohydrate
composition % % % % %
7.79 21.16 47.93 2.06 28.85

* Chemical composition of peanut seeds treated with 60°C for 5 minutes.

Effect of storage time on reproduction of C. maculatus and chemical
composition of stored peanut seeds:

As shown in Table (4), the mean number of eggs laid per female was
high significantly affected by both temperature and chemical composition. The
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maximum and minimum number laid by any single female were 69.3 and 15.2
eggs at 30.2, 21.3°C and 4.22, 7.57% moisture content of stored seeds, non
of eggs laid at 15.4 and 18.6°C. during Dec., January, Feb. and Mar. (Table
4). Also, temperature and moisture content of seeds had highly significant
effects on the developmental period of this beetle tended to decrease with
increased temperature and decreasing of moisture content. These period
ranged from 21.92 + 0.74 to 66.3 + 0.45 at 30.7, 21.3°C and 4.10, 7.57%
moisture content. In addition, data in the same table indicated that moisture
and carbohydrate contents were decreased with increasing of storage time
and temperature and the lowest values was 4.10 and 20.87%, respectively
after 11 months while fat and ash contents were increased from 48.32, 2.08%
to 52.28, 3.23%, respectively. On the other hand protein content had slight
increase with increasing of storage time and the highest value was 20.62%
after eleven months then begin to decline to reach 23.22% at the end of
storage. These results agree with Rashwan et al. (1990) and nearly similar
with those obtained by El-Refai and Ameddah (1988) who reported that total
developmental period of C. maculatus decrease with increased temperature.
Howe and Currie (1964) recorded that, female laid the highest mean number
of eggs at 35°C and nearly as many at 30°C non of eggs laid at 15.0°C and
few of those from 37.5°C. This indicate the effect of interaction between all
data and this attributes to ecotypes of C. maculatus component of diet,
interaction between temperature, RH. and handling technique.

Table (4): Effect of storage time on number of egg per female,
developmental period of C. maculatus and chemical
composition of stored peanut seeds.

Temp Developmental * Chemical composition of peanut seeds

Month oC " | Egg/F period (days) Moisture| Protein| Fat Ash |Carbohydrate

% % % % %

0 - - - 7.85 21.18 | 48.32 2.08 28.42
Oct. 22.7 43.2 36.05+1.48 7.76 22.83 | 48.26 2.32 26.59
Nov. 20.3 15.2 66.3+0.45 7.57 22.83 | 49.60 242 25.15
Dec. 15.4 - - 6.36 22.87 | 50.39 2.57 24.17
Jan. 14.3 - - 6.48 23.15 | 50.53 2.60 23.72
Feb. 16.2 - - 5.21 23.19 | 50.59 2.64 23.58
Mar. 18.6 - - 5.09 23.19 | 51.39 2.66 22.76
Apr. 22.6 18.4 55.72+0.36 5.02 23.32 | 51.42 2.72 22.54
May 255 39.0 39.15+0.07 4.95 23.39 | 51.44 272 22.45
Jan. 28.7 57.8 29.56+1.03 4.81 23.51 | 51.88 2.81 21.80
July 30.2 | 69.3* 23.78+0.52 4.22 23.55 | 52.18 2.88 21.39
Aug. 30.7 55.8 21.92+0.74* 4.10 23.62* | 52.28 3.23* 20.87
Sept. | 28.2 54.9 32.02+0.56 4.32 23.22 | 52.23 3.01 21.54

* Chemical composition expressed as dry weight basis
** carbohydrate was calculated by difference.

Effect of storage on amino acids composition:

Changes in amino acids composition of peanut seeds (Giza 5) during
storage are given in Table (5). The present results indicate that the essential
amino acids in peanut kernels was 49.48% and it was decreased with storage
to reach 44.92% after 12 month. Phenylalanine, tyrosine and leucine were
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predominant among the essential amino acids, where glutamic, asparatic and
arginine were the highest within the non essential amino-acids. In addition,
methionine and cystine were the limiting essential amino acids. On the other
hand, storage of peanut kernels caused observed decreases in some non
essential amino acids as well as essential amino acid. The total essential
amino acids in peanut kernels protein are higher than those of soybean
(44.4%) which reported by Kuri et al. (1991). On the other hand, the total
essential amino acids in peanut kernels (49.48%) are much higher than that
in faba bean protein (33.98%) and chickpea protein (35.57%) which reported
by Salama (1999). This means that the protein in peanut kernels is higher
quality compared with those in faba bean, chick pea and soybean.

These results are agree with Hassan et al. (1996) and was slightly
higher compared with Mansour et al. (1995) the differences may be attributed
to the different in variety.

Table (5): Effect of storage time on amino acids composition of peanut
seeds.

_ Stor_age time (month) 0 2 4 6 8 10 12

IAmino acids content

Essential amino acids:

Lysine 4.63 4.61 4.51 4.56 4.48 4.36 4.30
Methionine 4.61 4.59 3.93 4.27 3.62 3.54 3.27
Cystine 0.49 0.48 0.22 0.33 0.18 0.16 0.16
Threonine 5.33 5.26 5.71 5.48 5.34 5.23 5.12
Isoleucine 5.97 5.95 5.90 5.95 5.77 5.72 5.61
Leucine 6.90 6.89 6.77 6.84 6.56 6.51 6.48
Valine 5.81 5.79 5.68 5.54 5.67 5.63 5.57
Phenylalanine 8.77 8.74 8.51 8.67 8.51 8.33 7.91
Tyrosine 6.97 6395 6.94 6.19 6.88 6.74 6.51
Total 49.48 | 49.26 | 48.17 | 47.83 | 46.96 | 46.22 | 44.92
Nonessential amino acids:

Alanine 5.01 4,91 4.82 4.62 4.45 4.31 4.12
Arginine 11.83 | 12.36 | 12.94 | 1295 | 11.75 | 11.72 | 10.62
Asparatic 12.73 | 12.71 | 13.43 | 13.73 | 13.62 | 13.48 | 13.32
Glutamic 26.11 | 26.62 | 25.51 | 25.09 | 24.74 | 23.43 | 24.20
Glycine 5.50 6.03 6.67 6.66 6.51 7.49 7.71
Proline 8.11 8.08 8.07 7.13 7.12 6.83 6.75
Serine 8.81 7.39 7.85 8.20 8.33 8.32 8.26
Histidine 6.44 5.84 5.67 5.70 5.66 5.58 8.49

Effect of storage time on fatty acids contents:

Results of gas chromatographic analysis of the methyl esters of
saturated and unsaturated fatty acids of pea nut kernels during storage period
are summarized in Table (6). The data indicated that unsaturated fatty acids
were the major acids in peanut kernel whereas it was 80.02% of the total fatty
acids in control (zero time) this finding show that the high nutritive value of
peanut kernel lipids. In addition the obtained results of peanut kernel lipids
showed that oleic acid is the major one (54.68%) followed by linoleic (23.62%)
and palmitic (14.93%) acids and the main unsaturated fatty acids were oleic
and linoleic followed by linolenic acid. On the other hand, palmitic and
arachidic acids the most abundant saturated fatty acids. The same results
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cleared that storage of peanut caused decreasing in the percentage of total
unsaturated and total essential fatty acids especially after eight months and
recorded the lowest values (73.09 and 23.32%, respectively) at the end of
storage. In contrast, total saturated fatty acids increased by storage from
21.09% in control to 27.64% after 12 months. These results are in harmony
with Raie and Ahmed (1981), and El-Sharkawy et al. (1986) who found that
the fatty acids composition of peanut oil contained palmitic (13.84%), stearic
(1.16%), oleic (52.88%) and linoleic (31.98%) also, Rashwan et al. (1990)
found that total unsaturated and saturated fatty acids of peanut kernels were
85.97 and 13.18%, respectively.

Table (6): Effect of storage time on fatty acids content of peanut seeds.

Storage time months 0 2 4 6 8 10 12

Fatty acids

Myristic (14: 0) 0.14 0.19 0.31 0.37 0.54 0.52 0.47
Palmitic (16: 0) 1493 | 1476 | 14.21 | 14.33 | 15.12 | 15.89 | 16.87
Stearic (18: 0) 1.69 2.88 251 2.48 2.44 2.44 2.39
Oleic (18: 1) 54.68 | 53.69 | 53.86 | 52.46 | 49.83 | 49.81 | 49.77
Linoleic (18: 2) 23.62 | 23.61 | 23.56 | 22.57 | 21.92 | 21.91 | 21.89
Linolenic (18: 3) 1.72 1.69 1.64 1.52 1.46 1.44 1.43
Arachidic (20: 0) 2.61 1.40 2.23 2.99 3.97 3.95 3.96
Behenic (22: 0) 1.72 1.77 2.15 291 3.91 3.90 3.95
Total unsaturated fatty acids 80.02 | 78.99 | 79.05 | 76.55 [ 73.21 | 73.16 | 73.09
Total saturated fatty acids 21.09 | 20.99 | 21.41 | 21.08 | 25.97 | 26.70 | 27.64
Total essential fatty acids (EFA) | 25.34 | 25.30 | 25.19 | 24.09 [ 23.38 | 23.35 | 23.32

Effect of storage time on some physico-chemical constants of peanut
oil:

Results in Table (7) show the effect of storage on physico-chemical
constants of peanut kernels oil, it could be noticed that storage decreased
iodine value of peanut oil from 92.21 to 86.11 after 12 months of storage this
decrease may be due to either peroxidation of unsaturated bonds, saturation
or isomerization of unsaturated fatty acids (Varela et al., 1982; Mostafa, 1987
and Rady et al., 1987). While considerable changes were observed in the
acid value and free fatty acids which increased with increasing the time of
storage, this might be due to hydrolysis of oil during storage of peanut seeds
i.e. the conversion of triglycerides into free fatty acids (FFA) and glycerol and
the auto-catalytic effect of the resulting acids on the further hydrolysis of the
oil (Omar et al., 1990). In addition, peroxide value was increased especially
after eight months of storage and recorded the highest value after 12 months,
this increment due to formation of peroxide compound (Diaz, 1978 and
Ashour et al., 1986). Also, Gray (1978) reported that the primary products of
lipid oxidation are hydroperoxides which are generally referred to as
peroxides.
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Table (7): Effect of storage time on some physico-chemical constants

of peanut oil.
Stor_age time months 0 2 4 6 8 10 12
Analysis
lodine value (gl/100 g) 92.21 | 91.78 | 91.84 | 90.61 | 87.70 | 87.66 | 86.11
Acid value (mg KOH/g) 0.82 1.06 1.53 1.53 1.86 2.30 3.12
*Free fatty acids 0.46 0.52 0.76 0.77 0.91 1.27 1.63
peroxide value (meg/kg) 2.65 2.68 2.71 2.94 3.16 3.36 3.51

* As oliec acid %

REFERENCES

AOAC (1990). Official Methods of Analysis, 13" Ed.; Association of Official
Analytical Chemists: Washington, DC, USA.

Ashour, F.M.; A.A. EI-Sharkawy; R. EI-Saadany and M. Abd EIl-Aziz, Nawal
(1986). Effect of Degumming, roasting and soaking on soybean oil.
First Conference of Food Science and Technology for Mediterranean
Countries. 30 March-2 April, 1986, Cairo, Egypt.

Credland, P.F. (1986). Effect of host availability on the reproductive
performance in C. maculatus (F.) (Coleoptera: Bruchidae). J. Stored
Prod. Res., 22: 49-54.

Diaz, A.L. (1978). Soybean oil and its comparison with olive oil. (c.f. Chem.,
Abst., Vol. 88, 4920327, 1978).

Dick, K.M. and P.F. Gredland (1986). Variation in response of c. maculatus
F.) to a resistant variety of cowpea. J. stored Prod. Res., 22: 43-48.

El-Refai, S.A. and S.A. Ameddah (1988). The thermal threshold of
development and thermal constant for Tribolium confusum
(Tenebrionidae) and Callosobruchus maculatus (Bruchidae):
Coleoptera. Annals Agric. Sci., Fac. Agric., Ain Shams Univ., Cairo,
Egypt., 33: 531-542.

El-Sharkawy, A.A.; A.H. Rady; M.M. Mostafa and S.H. Kandil (1986).
Changes in main components of raw and roasted peanut and sesame
seeds. 1. Oil properties, fatty acid composition, hydrocarbons and
sterol constituents. Egypt. J. Food Sci., 14: 13.

FAO (Food and Agricultural Organization of the United Nations) Food Outlook
(1990). Rome, ltaly.

Gray, J.I. (1978). J. Am. Oil Chem., Soc., 55: 539.

Hassan, M.S.; M.A. Issa and Amal S. Taha (1996). Effect of roasting on the
nutritive value of avachin and conavachin and on subunit composition
of albumins and globulins of peanut seeds. J. Agric. Res. Menofiya, 21:
1085.

Hassanein, S.S.M.; M.R.A. Saleh; M.M.Y. Helaly and A.F.A. Salim (2000).
Certain bio-ecological studies on the stone beetle. Coccotrypes
(Bostrychus) dactyliperda (Fabricuius). Zagazig. J. Agric. Res., 27: 733-
758.

658



J. Agric. Sci. Mansoura Univ., 27(1), January, 2002.

Howe, R.W. and J.E. Currie (1964). Some laboratory observations on the
rates of development, mortality and oviposition of several species of
bruchidae breeding in stored pulses. Bull. Ent. Res., 55: 437-477.

Kuri, Y.E.; K. Sundar-Rac; C. Kabuwi; G.P. Jones and D.E. Rivett (1991).
Chemical composition of Monerdics charantis, L. Fruits. J. Agric. Food
Chem., 39: 1702-1708.

Leonard, W.A.; A.F. Woods and M.K. Wells (1987). Food composition and
analysis. Published by Van Mostrand Reinhold Company, New York.

Mansour, S.M.; O. Abd El-Fattah; A.M. Kassem and A.M. Eid (1995). Effect
of heart processing on amino acids, total solubles and digestibility of
peanut protein. J. Agric. Es., Egypt. 73: 785.

Mbata, G.N. (1993). Evaluation of susceptibility of varieties of cowpea to
Callosobruchus maculatus (F.) and Callosobruchus subinnotatus (Pic)
(Coleoptera: Bruchidae). J. Stored Prod. Res., 29: 207-213.

Mostafa, M.M. (1987). Nutritional aspects of thermal and irradiation
processing of peanut kernels and their oil. J. Food Chemistry, 26: 31.

Omar, M.B.E.; M.R.A. Rashwan; A.S. Abdel-Gawad and R. EI-Dingawy
(1990). Effect of heat treatments and storage on the stability of oils
extracted from soybean seeds, sunflower seeds and peanut kernels.
Assiut J. Agric. Sci., 21: 99.

Rady, A.H.; M.M. Mostafa and E.H. Rahma (1987). Effect of humid and dry
heat application on the quality soybean oil and cake residue. Egyptian
Journal of Food Science, 15: 37.

Raie, M.Y. and M. Ahmed (1981). Physico-chemical characteristics and fatty
acids composition of groundnut oil. Pakistan J. of Scientific and
Industrial Research 24: 125 (C.F. J. Food Sci. and Tech., Abst. 15: 2
N55, 1983.

Rashed, S.; Salwa El-Sayed; M.A. Ferial and M.S. Ahmed (1996). Effect of
seed density of two Egyptian varieties of mung bean seeds on the
reproductive performance of Callsobruchus chinensis (Coleoptera:
Bruchidae) and their susceptibility to infestation. Egypt. J. Agric. Res.,
74: 71-80.

Rashwan, M.R.A.; S.A. Abdel-Gawad; M.B.E. Omar and R. El-Dingawy
(1990). Comparative studies on soybean, sunflower and peanut lipids.
1. Total lipids, Neutral Lipids and Triglycerids. Assiut J. Agric. Sci., 21:
119.

Salama, S.H. (1999). Chemical and technological studies on some legume
varieties cultivated under different environmental conditions. Ph.D.
Thesis, Faculty of Agric. Tanta University.

Savory, C.F.; J.L. Heinis and R.G. Seels (1975). Improved methodology for
rapid and reproducible acid hydrolysis of food and purified proteins.
Anal. Biochem., 68: 562-566.

Varea, G.; D. Moreiras-Varela and B. Ruiz Roso (1982). Utilization of some
oils in repeated domestic Fries. (C.F. J. Food Sci. and Tech., Abstr.,
Vol. 16, 6 N263, 1984).

Vogel, A.l. (1975). A Text Book of Practical Organic Chemistry 3 Ed.,
English Language Book Society and Longman Group Ltd., 1975.

659



Youssef, Asmhan E. and Hanan E. Kassab

Woodroof, L.G. (1983). Peanuts, Processing, Products. Third Edition. AVI
Publishing, Connecticut.

Yaday, T.D. and N.C. Paut (1978). Developmental response of C. maculatus
(F.) and C. chinensis (L.) on different pulses. Indian J. Ent., 40; 7-15.

pladii 3 pdiad a ol gl clial) (g Ao 31 aldl da jag Al il
) S5l 593l (g ghassll S Sl g Ly ol

oS a9 *da gy (lgeansd

Unib daaly - foadd) 4S5 Ao )31 A0S L LalaiBY) cl pdial) ad ¥

Unib daaly - foadd) 4 Ao 31 AlS - 401380 clelial) aud **

(o pele Jsaanl 3 33 ) J5dll (e fim ) Al 5l 038 (oS

e dul Hal Hoddll Chaddul 9 0 3 jum ¢ £ 5 jua Laa g3 uallydne | 3l Chganll S g

O 5 Agllall 551 jal) alasiinl Al Al 0 IS5 Ly ol pludian 5 e dladd 40060

sl 52l g lalll € il e Sy, dall Aabiaal) Sl sl e ale 32l

10 il Canca gl S5 0 gud)

cre b all Alad doulua ST S € 5 jua cabiall e Sl Jll Hoh e
CRBTN

o e gl sall 558 o (s i 5l selal pnal sl Jsil Ldia Lad
ClS5asm ), 8+, 5 Y,4 4 YV,0A gaill 5 5 culS a5 piall s3] ol 3Y)
el 08 3am ¢ £ 3 e ST YALYA ¢ €Y, 67 Al AT of 48 dae
5 phall S 4t glia

Ol 2y 38 0 Baal 2TV e B ) pall M) g paty B pdal) B Lk oSl 5 e
Al Japsy S Y 50l 6 slaslll S Sl e da all oda i ad gl
sl

D3l (o slasSl S il gail) 5,5 GIAS 55 phall Gy 2L o 3l il
S s OIS 43 3

il 553 i 3l pal) a5y A B 8305 e M 3305 sl M3 e
Aan e, VE 4 Y)Y CulS G Al o Y1 aae 3ol ad 5yl
ALY LS5 % YY,TY Al (e il 1aa 8 gyl (LS G BT,V
Y o AY il g K e % T, Y sl )l ¢ 90, YA

053l sll <l a5 KU 5 A sha M1 (il (8 0 3N s (5 AT Al e
A€ Al el (alaall Leagl cocailin ala )l 5 cpall e JS ala ) Laiy
oot (8 o AT ot A ALYL 6 pdall gaill o yib (a5 (p HAdl) B0 30l )
sy 2133 Lais (53 5l a8 50 g Al g dmaiie o) Aiaal) (bl aa) A
(Al (31 gaal) gl a3 €5l a5 8yl diaal) alea) 5 da geall

660



