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ABSTRACT

The infestation percentage of olive fruit by olive (Dacus oleae ) in North Sinai
was evaluated . A survey of the national enemies of Dacus oleae was conducted and
the percentages of parasitism was determined. In addition, the effect of different
percentages of infestation of olive fruits being, 0, 5, 10, 20 and 40% were used to
study its effect on the physical and chemical properties and organoleptic test of olive
oil of Picual and Manzanello varieties cultivated in Ei-Ariash only. The results are as a
follows:

- Infestation by olive fly D. oleae caused decrease in oil content of olive fruits, Picual
and Manzanello varieties.

-The acid value, peroxide value and U.V absorption at 232 and 270 nm. were
increased gradually with increasing infestation percentages, while the refractive
index decreased by infestation.

-Infestation at 20 and 40 % showed a highest increase in acid value, peroxide value
and U.V. absorption, with highest decrease in oil content.

-There is no appreciable changes in moisture content as a result of infestation.
-The results of organoleptic test indicated that, the olive oil of Picual and Manzanello
varieties, could be used up to 10% infested fruits.
Keywords: Olive fruit, olive fly Dacus oleae, infestation physical and chemical
properties and organoleptic test.

INTRODUCTION

The olive fruit fly, Bactrocera (Dacus) oleae (Gmel.) causes
considerable losses in olive crop in all c¢live growing countries. The
distribution of this insect is confined to the
Mediterranean zone, where it consider as the mostimportant pest of olive
either cultivated or located.

Infestation of olive fruits by D. oleae begins in early of July in
Alexandria, in Augustin Tora and in September in Fayoum, (El-Hakim et al.,
1982).

D. oleae, a pest of the olive fruits that causes serious financial
damage in all olive oil producing countries, (Mavragani et al., 1992).

Olive fruits are infested by D. oleae from mid-July onwards, (Bigler, 1982).

The susceptibility of olive cultivars to the Tephritidae, D. oleae (B.
oleae) was studied in Turkey during 1984- 1988. They studied Tephritidae
population density, oil and water content of fruit, (Guusay et al., 1990).

Olive oil from fly infested olives had higher initial values and a higher
rate of increase of the Para measured (acid value, peroxid value and specific
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extinction coefficients at 232 nm. (Kz2) and 270 nm. (Ky0)). The only
parameter affecting oil quality was K,z. (Kyriakidis and Dourou, 2002).

There were no significant differences in water content (moisture
content) between healthy and infested olive fruits by D. oleae except for Kheli
and Rose’e varieties in late September when healthy fruit had a higher oil
content and for Rose’s vr. In mid and late October when healthy fruit had a
lower oil content, oil extracted from infested fruits of all varieties was more
acidic than oil from healthy fruit, (Mostafa et al., 1987).

Infestation of olive fruit by B. (D.) oleae Gmel. causes decrease of
the oil content and refractive index which were decreased with increasing
infestation, the highest peroxide value was at 60% infestation. Thereis no
appreciable change in acidity and moisture content, (Salama et al., 1997).

Therefore, this study was carried out to find the effect of olive fly,
Dacus oleae on the oil content and moisture of olive fruits, also, its effect on
some physical and chemical properties and organoleptic characteristics of
olive oils of Picual besides the Manzanello varieties.

MATERIALS AND METHODS

A. Biological control methods:

Survey of common olive pests and associated natural enemies on
olive trees was carried outin Ber-El Abd, El-Arish, , Rafah and El-Kseama.
Sampling starting from July to November, to study the percentage of
infestation by B. oleae and percentage of parasitism in four above mentioned
areas. An olive orchard (5 feddans) was cultivated with different olive
varieties was chosen in each locality. Sampling was done in fixed area in the
olive orchard in each locality biweekly intervals in the season. Twenty-five
olive trees at each orchard were selected randomly for sampling and for data
collection. More than 100 fresh olive fruits were collected from the chosen
trees and from ground during July- November. Collected samples were kept
in paper bags and were transferred immediately to the laboratory for
inspection and estimation of percentages of fruit infestation by the olive fruit
fly, B. oleae .and to calculate percentages of parasitism.

B. Preparation of olive samples:

Olive fruits: Picual and Manzanello cultivars were obtained from El-
Arish locality, Egypt.

All fruits were collected by hand at mid and late September and
October.

Oil extraction: The fruits of Picual and Manzanello cultivars were
crushed and packed in cheese cloth then pressed by using hydraulic
laboratory (Carver) press. The extracted oil
was dried over anhydrous sodium sulfate, filtered through a whatman filter
paper No. 1 and kept in brown glass bottles at 5°C till analysis.

C- Analytical Methods:
Determination of moisture content:

The moisture content of the crushed olive fruit samples were
determined as described in A.O.A.C (1990).
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Determination of total lipids:

Purified petroleum ether (b.p 80- 80 C) was used for the
determination of crude lipids by extracting about 10 g sample in a soxhlet
apparatus according to the method described in the A.O.A.C- (1990).
Refractive index at 25 C, free fatty acid (as oleic percent), peroxide value (as
milliequivalent / kg oil) were determined according to methods described by
the A.O.A.C (1990).

Absorbency in ultraviolet: :

The U.V. absorption of 1% solution of the oil in cyclohexane in 1 cm
curvet was measured according to FAOMWHO (1970), at 232 and 270 nm
using Shemadzu spectrophotometer (U.V. Vis 120-02).

Colour:

A lovibond tintometer was applied to measure the colour using 6-25
inch cell according to the method of the A.O.C.S. (1985).

Organoleptic Evaluation:

The oil samples (15 ml each) were presented in covered blue glasses
diameter, 70 mm, capacity, (130 ml) at28 £ 2 C. The glass was warmed and
after removing the cover, the sample was smelled and then tasted by the
panelist to judge its flavor. The different attributes of the oils were assessed
and their intensities were evaluated, as a mean value of the panelist’s score.

The organoleptic assessment of virgin olive oil, were conducted
according to the method described by IOOC (1996).

Statistical Analysis:

Data of the sensory evaluation were analyzed by the analysis of
variance using the general linear model (GLM) procedure within a package
program of the statistical analysis system (copyright, 1987, SNS institute znc.
carry, NC, 2755128, USA, SAS proprietary software, release 6.03).

Specific differences between treatments were determined by LSD
test for each attribute.Results were tested for degree of significant level at
P<0.05.

RESULTS AND DISCUSSIONS

A. Evaluation of biological control agents :

Samples of fresh infested olive fruits by B. oleae were collected from

the trees and from fallen olive fruits during the season of investigation gave
rise to the following species of parasitoids: 1) Cyrtoptyx sp.( Hymenoptera :
Pteromalidae),2) Eurytoma sp.( Hymenoptera: Eurytomidae) .,3) Cyrtoptyx
latipes Rondani (Hymenoptera : Pteromalidae), 4) Opius concolorSzep.(
Hymenoptera : Braconidae), 5) Pnigalio agraules Walker,6) Pnigalio agraules
Walker.( Hymenoptera: Eurytomidae ) and 7)Macroneura sp.
Ber El-Abd locality :The percentage of infestation ranged between 42 % in
the second week of July and 100°0 in the fourth week of July (Table 1),
while the percentage of parasitism ranged between 0% to 40% with average
4.84 %( Table2).
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El-Arish locality :The percentage of infestation ranged between 38 % in the
third week of October and 92°/o in the third week of August (Table 1), while
the percentage of parasitism ranged between 0% to 97.37% with average
42.72 %( Table2).
El-Kseama locality : ‘
The percentage of infestation ranged between 28 % in the second
week of July and 94°/0 in the third week of August (Table 1), while the
percentage of parasitism ranged between 0% to 35.29% with average 17.91
%( Table2).
. Rafah locality:The percentage of infestation ranged between 34 % in the
second week of July and 70°/0 in the first week of August (Table1) ,while the
percentage of parasitism ranged between 0% to 100% with average 30.60
%( Table2).

B- Evaluation of infested olive fruit oil :
- Changes in oil content of olive fruit infested by olive fly, D.oleae:

The effect of infestation by D. oleae on the oil content of olive fruit
Picual and Manzanello varieties are shown in Table (3). From the results in
Table (3), the oil content of infested fruits decreased in mid-and late
September and October compared to healthy fruits. The oil content is
decreased gradually by increasing infestation percent from 5to 10, 20 and
40%.

Table (3): Changes in oil content of olive fruits infested by olive fly (D.

oleae).
Variety Picual Manzanello
Harvest %) Infestation %) Infestation
time | Mealthy 51730720 [ 40 | MM 5 110 [ 20 | 40

Mid.— Sept. 2236 |21.5219.69|17.34|14.12| 2756 |25.89|23.55|21.67|18.32

Late-Sept. 29.41 28.12| 25.7 |120.34| 16.00 33.3 31.95]| 28.5 |24.61| 20.1

Mid. — Oct. 34.3 30.25| 28.2 [24.76| 23.2 30.3 28.71| 26.5 |23.5122.25

Late-Oct. 37.5 31.63| 25.2 |22.36|19.35 - - - =

Sept. September. Oct. October.

The decrease in oil content of infested olive fruits may be due to loss
of a part of its weight. AJJan (1962) revealed that the infested fruits may lose
about 20% of its weight.

_ Similar observations were reported by Salama et al. (1997), Bigler
(1982) and Mavragni et al. (1992).
- Changes in moisture content of olive fruits infested by D. oleae:-

The results in Table (4) shows the values of moisture content at four
stages of ripeness for two varieties of olives. From these results, slight
decrease in the moisture content could be observed as ripening stage
increase.

It was also noticed from Table (4) that the moisture content of
infested fruits showed a slight decrease with increasing infestation percent at
5, 10, 20 and 40% in all varieties.
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Table (4): Changes in moisture content of olive fruits infested by D.oleae

Varie Picual Manzanello
Harvest %) Infestation (%) Infestation
time | Heathy 136720 [ a0 | 7@ 5 T 10 | 20 | 40

Mid. -Sept| 62.96 [61.83|61.00/60.56|60.00| 57.21 |57.21|57.03|56.54)|56.21

Late-Sept| 60.53 [60.06/59.32|58.32|57.03| 58.23 |57.62|57.32|57.32|57.01|

1]

Mid. - Oct] 59.49 [58.62(58.80|57.57|56.76| 56.4 [55.32|55.14|54.93|54.53

Late-Oct.| 58.43 |57.83|57.54|57.22|56.32 - -- -- -- --

Mostafa et al. (1987) found that differences in moisture content
between healthy and infested fruits were non significant.

Changes in refractive index of the oil of infested olive fruits:-

From data in Table (5), it is obviously that the refractive index of oils
extracted from olive fruits varieties Picual and Manzanello mid-and late
September and October which infested by olive fly, D. oleae were decreased
gradually by increasing infestation percent. The decrease in refractive index
of ail of infested olive fruits may be due tc slight changes in unsaturation of
fatty acids (Salama et al. 1997). Parlati et al. (1986) stated that only after 60
% infestation there was a small increase in the proportion of saturated fatty
acids.

Table (5):.Changes in refractive index of clive oil from fruits infested by

D. oleae.
Variety Picual Manzanello
Harvest %) Infestation (%) Infestation
time | Healthy —5— 390 [ 20 [ 40 | ™Y 5T 10 | 20 [ 40

Mid. - Septi 1.4678 |1.4675|1.4673(1.4670(1.4669| 1.4687 |1.4683|1.4681|1.4679|1.4677

L
Late-Sept.| 1.4669 [1.4667(1.4664/1.4662(1.4660| 1.4685 [1.4683(1.4680|1.4676[1.4670

Mid. - Oct.| 1.4668 |1.4665|1.4663(1.4662|1.4661| 1.4679 |1.4676|1.4674(1.4672(1.4771

Late-Oct| 1.4667 |1.4664|1.4662]1.4660)1.4660 - - -- - -

Changes in colour units of olive oil in infested fruit olive oleae:

The color of olive oil is quality indicater since, its intensity used as an
indication of ripening stage of olive fruits and the degree of oxidation Azza,
(2002).

The obtained results of oil under investigation are shown in Table (6).
From these results it could be noticed that the values of colour (red and blue)
in the variety Picual and Manzanello tended to decrease during ripening. Also
it could be noticed that the colour values were increased (red and blue) these
increases in colour after infestation may be due to oxidation of oil content of
infested fruits. These data are in agreement with those of Kiritsakis (1990).
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Table (6): Changes in colour of olive oil from fruits infested with D.oleae

Variety Picual Manzanello
H:ir:‘eest colour | Healthy 5 (%):(;xfest:(t;on 20 Healthy 5 (%11I‘;1fest;(t)lon 20
Mid. - | Red 3.9 41145(149]53 3.9 4215415458
Sept. | Blue 3.9 42145148 (49 1.9 2314114549
Late- Red 2.6 28129134139 2.9 31134(36]3.9
Sept. | Blue 1.2 19129132 ]38 0.9 09101214
Mid. - | Red 1.9 2512912930 2.6 27129]133]|36
Oct. Blue 0.7 1311812022 0.6 06/08(10]|14
Late- Red 1.7 2412913339 -- el e P
Oct. | Blue | 04 |09]19]23]|25] - - -] -1~

* Color at 3.5 Yellow.

Changes in acid value and peroxide value of olive fruit oil infested by D.

oleae:-

Data in Table (7) indicated that the oil extracted from infested olive

fruits of Picual and Manzanello are more acidic than oil from healthy fruits. At
the same time, the results in Table (8) indicated that the peroxide values of
previous samples increased compared to healthy fruits free fatty acid and
peroxide value of oil of infested fruits recorded higher increase in mid-and

late September and October at 40% infestation.

Table (7): Changes in acid value of olive oil from fruits infested with

D.oleae.
Variety Picual Manzanello
Harvest %) Infestation %) Infestation
time | Healthy —s—=35— 120 [ 40 | "™ 5T 10 [ 20 | 40
Mid. -Sept] 0.38 [046 [ 058 | 0.84 [1.34 | 055 | 0.67 [0.85 | 1.50 [ 1.82
Late-Sept] 035 [054 [0.70 095156 [ 053 |069]| 09 [ 1.3 [1.91
Mid.-Oct] 038 [058/068[094[175] 050 [0.65[087 [ 12 [1.93
Late-Oct|  0.41 0.50 [ 0.65 [ 0.99 | 1.89 - - - - -
Table (8): Changes in peroxide value of olive oil from fruits infested with
D. oleae.
Variety Picual Manzanello
Harvest (%) Infestation %) Infestation
time | Healthy 545 T 20 [ a0 | 3™ 5 [ 10 | 20 | 40
Mid. — Sept.| 5.40 9.92 {14.58|16.32({20.41| 7.63 |10.56|15.09|22.56|27.31
Late-Sept| 6.5 10.35{14.79(17.42[19.06] 6.31 11.72]15.92|21.75({29.34
Mid. -Oct| 6.36 9.14 [13.14|16.76({18.23| 5.98 [10.91]14.32{20.61{24.52
Late-Oct. 7.9 8.87 [14.87|17.05[20.56 - - - -- -
The increase in free fatty acid and peroxide value of the oil of

infested fruits may be due to the presence of the fungi as a result of

infestation by olive fly

(D. oleae), which caused the deterioration and
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decomposition of the oil extracted from infested olive fruits. Similar results
were also reported by Kyrianidis and Douron, (2002).

Change in UV Absorption at 232 and 270 nm. of olive fruit oil infested by
D. oleae:-

As shown in Table (9), the results indicated that UV. Absorption at
232 and 270 nm. of oils from fly infested olive fruits (Picual and Manzanello
varieties ) picked at mid- and late- September and October recorded a higher
increase with increasing infestation. The obtained results are in agreement
with that of Kyrianidis and Douron. (2002).

Table (9):Changes in absorption spectra of olive oil from fruits infested

with D. oleae.
Variety Picual Manzanello
Harvest | wave %) Infestation %) Infestation
time | length. |3ty —5 N 20 | 40 ] healthy [ A )10 20 | 40
Mid. -] 232 0.468 |0.562(0.584]0.632{0.777| 0.406 |0.583 [0.625[0.695|0.731
Sept.| 270 0.07 |0.09]0.10 {0.105{0.113] 0.033 ( 0.056 {0.097]0.113]0.139
| Late-| 232 0.524 |0.586[0.697|0.715(0.725| 0.484 |0.563 |0.633(0.692|0.709
Sept.| 270 0.061 |0.092{0.114]/0.123]0.145| 0.07 ]0.0852{0.089/0.134|0.183
Mid. -| 232 0.669 |0.731(0.825]/0.901[{0.908( 0.566 | 0.575 |0.599{0.634]|0.682
Oct.| 270 0.09 [0.105(0.121]0.125{0.137 0.052 | 0.058 |{0.069(0.083|0.158
Late-Oct 232 0.576 |0.649]0.667|0.696(0.884 - - - - -
| 270 0.08 [0.101{0.107[0.122(0.147 - - - - +

Changes in organoleptic characteristres of olive oil from infested fruits
with D. oleae:-

The results in Table (10) showec the effect of infestation with olive
fly, D. oleae on the organoleptic evaluation.

From these data, it could be observed that changes was roticed a
gradual by increasing infestation (5 and 10%) of green fruits, bitter change of
organoleptic characteristics taste and pungent taste. The median of the
defects (Grubby) ranged between 1.8-5.5 in picual cultivars and 1.75- 5.90 in
Manzanello cultivars and the median of the fruity attribute is more than zero
in all varieties under investigation.

Therfore, infestation with D. oleae of olive fruits oil (picual and
Manzanello varieties) showed a significant influence in organoleptic
evaluation, and these results, can
be divided to:

Oil from healthy olive fruit was Extra-virgin olive oil because the
defect properties equal to zero and positive properties equal to more than
zero.

Oil from infested olive fruits (5%) was virgin olive oil because defect
properties (Grubby) more than zero (equal to 2.5)and positive properties
(fruity) equal to more than zero.

Oil from infested olive fruits (10%) was ordinary olive oil because
defect properties (Grubby) more than 2.5 and less than 6 and positive
properties (fruity) equal to more than zera. These results agree with those
reported by Ismaeil et al. (2001) and IOOC (1996).
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Table (10): Sensory characteristics of olive oil of two varieties under
investigation by statistical analysis.

Organoleptic determination
Harvest Time Verieties and % Perception of positive attributes Perg:zté?: of
infestation . . p Others (specify)
Fruity Bitter ungent (Grubby)

mid. Sept. 1-Picual
Healthy 5.72° 1.95° 4.59° --
5 2.35° 1.55% 2.86% 1.80%
10 1.54° 1.13° 2.25° 4.00°
Healthy 5.45° 1.76° 4.07° --

Late. Sept. 5 2.04° 1.26° 2.05° 2.10e
10 1.32% 1.02° 1.57° 4.7°
Healthy 5.36° 1.500° 3.85° -

Mid. Oct. 5 1.85° 1.04° _ 1.73% 2.35°
10 1.266" 1.02° 1.577 5.30°
Healthy 5.36° 1.20° 3.65° -

Late Oct. 5 1.54° 0.92° 1.50° 2.50°
10 0.95 0.63° 1.02° 5.50°
2-Manzanallo . "

) Healthy 4.60° 1.12 4.03 --

Mid. Sept. 15 2027 | 08% 273 1757
10 1.425 0.84° 2.07° 4.94°
Healthy 4.45° 1.01° 3.90° -

Late Sept. 5 1.95° 0.76° 2.00° 2.05°
10 1.04° 0.600° 1.537 5.44°
Healthy 4.03° 0.91° 3.72° -

Mid. Oct. 5 1.307 0.63" 1.59° 2.42°
10 0.85 0.55e 1.19° 5.93°

L.S.D. 0.5837 0.3917 0.7351 0.8071

The mean scores of the same letter or letters are not significantly different at the < 0.05.
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