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ABSTRACT: Residue of diazinon insecticide in olive fruits and oils
(Koronaki and Picual vars) under normal field conditions were studied. The
samples were taken at different intervals of 1, 15, 30 and 45 days after
treatment.

The data indicated continuous loss of residues with elapse time. The level of
diazinon residues in koronaki var were higher than in the picual var. (fruits
and oil). Safety period for consumption was 45 days after pesticide
treatment. The results ascertained that, the diazinon insecticide had no clear
effect on the chemical composition of olive fruits as well as on the physical
and chemical properties of virgin olive oils under study.
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INTRODUCTION

Olive oil is the most difficult vegetable oil to be analysed compared to that
of sunflower, corn and soybean oils. This is not only due to the relatively
high amount of lipids eluted from the clean-up, but also because of the
potential lipid interference at the Gc determination stage. (Lentza-Rizos and
Avramides 1995).

Organophosphorus insecticides are widely used on vegetables and fruits
for the control of insect pests because of their fast action and prolonged
protection. These chemicals are generally short persistent and do not
accumulate in the animal tissue and in the environment (Hegazy et al., 2004).
Organophosphorus insecticides namely chloryrifos-methyl, diazinon and
phenthoate are widely used in Egypt to control the economic pests as aphids
(Aphids gossypii), white fly, cotton leaf worm (Spodopetra littorals and
Zeuzera pyrina Ministry of Agriculture Recommendation 2001).

The possibility of detecting pesticide in oil as a consequence of pre-
harvest treatment for pests or diseases is becoming increasingly more
important in the concept of quality. The presence of pesticide residue in oil,
as in any other foodstuff, is a constant consumer concern. (Lopez-villalta
1999).

According to the codex Alimentarius, pesticide residue means "any
specified substance in edible olive oil resulting from the use of a pesticide".

When a pesticide is applied to a crop, some of the formulation remains on
the plant organs. How much depending on the following, amongst other
things, i.e. the dose applied, chemical properties of the pesticide and on what
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conditions the treatment is applied particularly drop size, nature and size of
plant organ and climatic conditions. (Lopez-villalta 1999).

Olive trees are usually attacked by several pests, mainly the olive fruit fly
Bactocera (Dacus) oleae, and receive treatment with seveera pesticide.
Those more extensively used belong to the class of organ ophosphorus
insecticides and are mainly fenthion, diazinon methidathion and azinphos-
ethyl (Rastrelli et al., 2002).

Many studies have been conducted for the estimation of the level of each
pesticide at the harvest time of olives and in the oil, Montemurro et al. (2002).

Maximum residual level (MRL) from pesticide for oils is not defined,
therefore it is necessary to consider the (MRL) for olives opportunely
corrected on the base of concentration or dilution factors caused by the
extraction process. (Parlati et al., 2000).

Olive oil quality is of great concern and many studies have been
conducted on the organoleptic characteristics and healthy value (Lentza-
Rizos 1999).

The consumer requires detailed quality organoleptic characteristics,
safety and absence of pesticides (Tsimidou 1998).

The aim of this paper is to determine residues of diazinon pesticide on
and in olive fruits and oil and to study, its effect on the chemical compaosition
of olive fruits as well as the physical and chemical properties of the oils.

MATERIALS AND METHODS

Materials:

1. Diazinol insecticide (Basudin E.C. 60% trade name).

A) Chemical composition of diazinon :
0O,0-diethyl-O-(2-isopropyl-4-methyl-1-6-pyrimidinyl) phosphorothioate.
2. Olive fruits (Koranaki and Picual vars.).

Methods:

Insecticidal application and sampling:

Olive fruits of picual and koranaki varieties were obtained from Kom-
Oshim, Egypt under normal field conditions. An atomizer was used in
applying the diazinon insecticide after diluting with water. The recommend
rates 1.5 cm./1L water [Ministry of Agriculture Recommendation 2001]. About
were 1.5 kg of olive fruits of each treatment (including the control), were
collected randomly at internals of 1, 15, 30 and 45 days after insecticidal
application then transferred to laboratory until oil extraction from the fruits.

Oil extraction:

The olive fruits of koranakii and picual cultivars were crushed and packed
in cheese cloth then pressed using a hydraulic laboratory press [carver]. The
extracted oil was dried over anhydrous sodium sulfate, filtered through a
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whatman filter paper No.1 then kept frozen in brown glass bottles till the
analysis.

Analysis:

1- General chemical analysis of olive fruits:

The olive fruits of koranaki and picual were finally ground and the
following analyses were conducted.

A) The moisture content, total lipids, crude proteins, crude fibers and ash
were determined according to the methods described in the A.O.A.C.
(1990).

B) Determination of total hydrolysable carbohydrates: Total carbohydrates
were determined (as glucose) after acid hydrolysis
spectrophotometrically using phenol sulfuric acid reagent according to
the method reported by Dubois et al. (1960).

2- Residual determination of tested insecticides on olives and
olive oil:
A) Olives:

Sample preparation: 1.5 kg of harvested fruits were first roughly ground
using a homogenizer, so as to separate the woody endocarps. After manual
separation of the end carps, the pulp was put again in the same equipment to
obtain a finer paste. The paste was then preserved in a freezer (- 18°C) for
further use.

Extraction: olives were extracted according to Nasr and Hegazy (2002)
who used methanol instead of acetone as a solvent for the extraction of
insecticide under study. Samples (100 gm) for each were added to distilled
methanol (200 ml) for extraction.

The sample was blended for three minutes at high speed then filtered
through a dry pad of cotton into a graduated cylinder. A known volume of the
filtrate (100 ml) was taken and partitioned successively with 100, 50 and 50
ml of dichloromethane for water separating from methanol extract in a 500 ml
separatory funnel after adding 30 ml of saturated sodium chloride solution.
The combined dichloromethane phase was dried after filtration through a pad
of cotton and anhydrous sodium sulfate, until evaporation to dryness on a
rotary evaporator at 40°C.

B) Olive oils
Determination of residues in virgin olive oils accoding to the method of
Molinari et al. (1998).

Clean-up procedure:
The florisil column cleans up procedure of Nasr and Hegazy (2002) was
used for cleaning the sample extract from the insecticide in use. A 18 mm
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(i.d.) x 40 cm glass column chromatography was filled with 6 gm of activated
florisil (60-100 mesh) and topped with anhydrous sodium sulfate and
compacted thoroughly. The column was pre washed using 50 ml n-hexane.
The sample extract was dissolved in 10 ml of the same solvent and
transferred into the column and then eluted with 200 ml eluate [50%
dichloromethane: 48.5% n-hexane: 1.5% acetonitrill] at the rate of 5 ml/min.
The eluate was evaporated to dryness by rotary evaporator at 40°C and the
residues were ready for chromatographic determination.

3- Physical and chemical properties:

3-1 Refractive index at 25° C, free fatty acids (as oleic acid %), peroxide value
(as millie equivalent/kg oil), unsaponifiable matters (%) were determined
as described in the A.O.A.C (1990).

3-2 Color: A Lovibond Tintometer was used to measure the colour using 6-25
inch cell according to the method described in the A.O.A.C (1990).

3-3 Absorbency in ultraviolet: The degree of oxidation of olive oil is reflected
by its specific extinction E™1em at 323nm and 270 nm [FAo/ WHO (1970),
and by using Shimadzu spectrophotometer [UV-vis-120-02].

3-4 The fatty acid composition of the oil: The fatty acids of the analyzed oil
samples were determined by Gc-capillary column according to the
method reported by I0OOC (2001).

3-5 The oxidative stability of olive oil was estimated using a 679 Rancimat
(Metrohm Herisou, Co. Switzerland , at 100°C with an air flow rate of 20
L/hr according to the method described by Mendez et al. (1997).

3-6 Determination of total tocopherols: The total tocopherols content in olive
oil was determined according to the method of Wong et al. (1988).

RESULTS AND DISCUSSION

Residues of diazinon in olive fruits and oils:

Data in table (1) show the residues of diazinon insecticide in olive fruits
and oils (Koranaki and picual vars) at different intervals after using the
insecticide (1, 15, 30 and 45 days). The results show that the concentration of
the residue of diazinon insecticide were 2.2 and 1.8 ppm in olive fruits of
koranaki and picual varieties after one day from the application respectively.
These amounts decreased to 1.2, 0.53 and 0.02 ppm in koranaki var. and to
0.65, 0.12 and 0.01 ppm in picual var after 15, 30 and 45 days from
application, respectively. On the other hand, no detectable amounts were
found from diazinon residue at one day after application in olive oils of the
aforementioned varieties, but it was detectable after 15, 30 and 45 days being
(0.95, 0.44 and 0.02 ppm respectively in oil of koranaki var. and after 15 and
30 days (0.75 and 0.24 ppm respectively) in picual var. while after 45 days it
was not detectable in the oil of the same var. Also the data indicate
continuous loss of the residues with elapsed time. This may be due to the
fast degradation of pesiticide with elapsed time.
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Table (1): Residues of diazinon in olive fruits and olive oil of koranaki and
picual varieties.

Time after Koranaki Picual
application Fruits Oil Fruits Qil
(days) ppm | Loss % | ppm | Loss % | ppm | Loss % | ppm | Loss %
1 2.2 00 ND 0.0 1.8 0.0 ND 0.0
15 1.20 45.45 0.95 0.0 0.65 63.88 0.75 0.0
30 0.53 75.9 0.44 53.68 0.12 93.33 0.24 68.00
45 0.02 99.09 0.02 97.87 0.01 99.44 ND 100

ND: Not detectable

Also from the results the level of diazinon residue in koronaki var. (fruit
and oil) was higher compared to those of picual var. These results would
probably be due to the higher degradation and volatilization of diazinon in
fruits of picual var. more than in koranaki fruits, and that may be due to the
large surface and size of picual fruits compared to those of koronaki (Lopez-
villalta 1999).

According to the European communities (EC) (2006) the maximum level of
residues (MRLs) is 0.02 ppm for diazinon on olive fruit. The olive fruits of
both karanaki and picual varieties should not be pricked for consumption not
before 45 days of pesticide treatment, in order to realize safety.

Effect of diazinon insecticide on the chemical composition of

olive fruits (Koranaki and picual vars.):

Results in tables (2 and 3) show the effect of diazinon on the chemical
composition of olive fruits (koranaki and picual vars.). From the data in
tables (2 and 3), it could be noticed that, no clear effect of the diazinon
insecticide was noticed on the moisture content, crude oil, crude protein,
crude fiber, total soluble carbohydrates and ash of all samples compared to
control samples. These results in agreement with those obtained by (Hegazy
et al., 2004).

Table (2): Effect of diazinon insecticide on chemical composition (on dry
basis) of olive fruits of koranaki variety.

tment (days) Control Diazinon
Chemic 1 15 30 45 1 15 30 45
composition %
Moisture content | 59.64 | 57.33 | 55.21 | 52.64 | 59.66 | 58.43 | 56.30 | 53.58
Crude oil 35.34 | 36.71 | 37.25 | 38.26 | 35.34 | 36.93 | 36.84 | 36.99
Crude protein 11.85 | 11.65 | 1148 | 11.36 | 11.84 | 11.40 | 11.29 | 11.25
Crude fibers 20.87 | 19.96 | 19.76 | 19.26 | 20.89 | 20.05 | 19.72 | 19.34
Total hydrolysable | 18.48 | 18.24 | 18.15 | 18.03 | 18.47 | 17.94 | 17.85 | 17.70
carbohydrates
Ash content 13.46 | 13.46 | 13.36 | 13.09 | 13.47 | 13.99 | 14.30 | 14.72
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Table (3): Effect of diazinon insecticide on chemical composition (on dry
basis) of olive fruits of picual variety.

eatment (days) Control Diazinon

1 15 30 45 1 15 30 45

Chemical
composition %

Moisture content | 58.39 | 54.5 | 51.08 | 49.37 | 58.36 | 56.42 | 53.60 | 50.24
Crude oil 34.80 | 35,51 | 37.51 | 39.88 | 34.74 | 35.23 | 36.83 | 38.65
Crude protein 11.83 | 11.74 | 10.94 | 10.75 | 11.84 | 11.60 | 10.76 | 10.7

Crude fibers 20.82 | 20.74 | 20.43 | 19.32 | 20.8 20.6 | 20.39 | 19.12

Total hydrolysable | 18.80 | 18.56 | 17.58 | 16.94 | 18.85 | 18.35 | 17.49 | 16.89
carbohydrates

Ash content 13.75 | 13.45 | 13.49 | 13.11 | 13.77 | 14.22 | 14.53 | 14.64

Effect of diazinon insecticide on the physical and chemical

properties of virgin olive oils (Koranaki and picual vars.):

Data in tables (4 and 5) indicate the effect of diazinon at different intervals
after application (1, 15, 30 and 45 days) on the physical and chemical
properties of virgin olive oils (kotanaki and picual vars.). From these results,
no change was observed in referactive index, colors (red and blue), UV
absorbance at 232 and 270 nm., free fatty acids, peroxide values,
unsaponifiable matters, total tocopherols and stability as a result of diazinon
insecticide effect in all samples compared to the control. This may be only
due to the diazinon pesticide effect on the chemical metabolism of insects,
which caused infestation Montemurro et al. (2002) and Molinari et al. (1998).

Table (4): Effect of diazinon insecticide on physical and chemical properties
of virgin olive oil of koronaki variety.

reatment (days) Control Diazinon
1 15 30 45 1 15 30 45
Properties
Refractive index 25°C |1.4707| 1.4702 | 1.4692 1.4685 1.406 | 1.4700 | 1.4690 | 14683
Color Yellow 35 35 35 35 35 35 35 35
Red 3.0 2.8 25 2.4 3.0 2.9 2.7 2.6
Blue 2.1 2.0 1.8 15 2.2 2.1 1.9 1.7
Uvabsotbance 232 nm | 0.85 0.90 0.93 0.95 0.85 0.93 0.96 0.97
Uvabsotbance 270 nm | 0.050 | 0.054 | 0.058 0.061 0.052 | 0.062 0.068 | 0.073
Free fatty acid (as 0.25 0.23 0.20 0.18 0.25 0.26 0.30 0.35
oleic acid)
Peroxide value 3.37 3.96 4.42 5.75 3.38 421 4.63 6.43
(meq/kg)
Unsaponifiable matter | 1.39 1.35 1.33 1.30 1.38 1.34 1.30 1.26
Total tocopherol 172.52| 166.43 | 153.61 140.33 | 172.30 | 162.05 | 150.2 |137.40
content
Stability (hours) 28.2 | 26.90 25.4 23.82 28.1 26.52 25.0 22.41
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Table (5): Effect of diazinon insecticide on physical and chemical properties
of virgin olive oil of picual variety.

Treatment (days) Control Diazinon
Properties 1 15 30 45 1 15 30 45
Refractive index 25°C | 1.4705 | 1.4701 |1.4695| 1.4689 | 1.4705 | 1.4698 | 1.4692 | 1.46855
Color Yellow 35 35 35 35 35 35 35 35
Red 3.0 2.9 2.7 2.3 35 3.0 2.8 25
Blue 2.2 2.1 1.8 1.6 23 2.2 2.0 1.8

Uvabsotbance 232nm 0.80 0.84 0.90 0.92 0.81 0.86 0.93 0.94
Uvabsotbance 270nm | 0.043 | 0.052 | 0.050 | 0.068 0.043 0.060 0.064 0.072
Free fatty acid (as 0.27 0.25 0.21 0.19 0.26 0.28 0.34 0.37

oleic acid)
Peroxide value 3.01 3.8 4.23 5.42 3.05 4.15 5.42 6.66
(meq/kg)
Unsaponifiable matter | 1.36 1.34 1.30 1.28 1.37 1.32 1.2 1.22
Total tocopherol 169.5 | 155.21 (138.80| 125.36 | 168.80 | 152.45 | 134.9 | 122.62
content
Stability (hours) 24.85 | 2351 | 22.05| 21.25 24.82 | 22.95 | 21.85 20.65

Effect of diazinon insecticide on the fatty acids composition of
oils:

Results in tables (6 and 7) show that the effect of diazinon on the fatty
acids composition of virgin olive oils (Koranaki and Picual vars.) at different
intervals after insecticide application (1 and 45 days), compared with fatty
acid composition of virgin olive oils (control samples). These results
ascertained no effect on fatty acid composition of samples after one day of
insecticide application compared with the control samples (zero). On the
other hand, after 45 days of insecticide diazinon application a slight increase
occurred in saturated fatty acid (Cy6.9 and Cyg,9) and caused a slight decrease
in unsaturated fatty acid Cig;, Cig» and Cig3) compared with the control
samples (45 days).

Table (6): Effect of diazinon insecticide on fatty acid composition of virgin
olive oil of koranaki variety.

Fatty Control Diazinon

acid % Zero 45 days (Afterz(é?g day) 45 days
Cu0 0.62 0.54 0.63 0.66
Cis0 13.26 11.25 13.22 14.32
Cis0 1.96 1.33 1.96 2.43
Cis1 70.56 72.61 70.62 68.74
Cisg:2 13.21 14.06 13.17 13.42
Cis:3 0.39 0.21 0.4 0.23
Total saturated F.A 15.84 13.12 15.81 17.41
Total unsaturated F.A. 84.16 86.88 84.36 82.59
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Table (7): Effect of diazinon insecticide on fatty acid composition of virgin
olive oil of picual variety.

Fatty Control Diazinon
acid % Zero 45 days (After one day) 45 days
Zero
Cia0 0.58 0.53 0.60 0.65
Cie0 13.68 13.25 13.70 14.50
Ciso 1.93 1.55 1.97 2.44
Cis1 77.63 78.69 77.60 76.75
Cis:2 6.18 5.75 6.13 5.45
Ciss - 0.23 - 0.21
Total saturated F.A 16.19 15.33 16.27 17.59
Total unsaturated F.A. 83.81 84.67 83.73 82.41
CONCLUSION

The olive fruit oil of picual variety after 45 days from application contained
no detectable residues of the diazinon pesticide, but koranaki variety
contained 0.02 ppm residues of this pesticide.
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