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ABSTRACT

Two olive fruit cultivars (Picual and Chemialli) were used to investigate the
effect of olive leaves addition (2% w/w) during crushing process as well as wastewater
recycling (60 L/100kg paste) during malaxation process on yield, physicochemical
properties, fatty acid composition and sensory evaluation of oils produced: by
centrifugation. Produced oils after the addition of leaves were characterized (with
respect to control oils) mostly by: (i) higher polyphenols content (4.2 -5.8%), (ii) similar
values of acidity and peroxide, (iii) Similar contents of saturated and unsaturated fatty
acids, (iv) more preferable taste and (v) categorized as extra virgin olive oil.
Application of wastewater recycling led to increase oil yield by 2.5-3 % and reduce
wastewater. The produced olive oils were characterized (with respect to controi oils)
by: (i) higher content of polyphenols (25%), (ii) similar values of acidity and peroxide,
(iii) Similar contents of saturated and unsaturated fatty acids, (iv) similar organolyptic
properties and (v) categorized as extra virgin olive oil. Therefor, addition of olive
leaves during crushing process and recycling of wastewater during malaxation
process could be recommended by production of extra virgin olive oil.

Keywords: Qlive oil, olive leaves addition, wastewater recycling, quality parameters,
fatty acids composition, sensory evaluation.

INTRODUCTION

Production of olive has been practiced in Egypt since time
immemorial. Drawings on ancient pharonic temples indicated that ancient
Egyptian cultivated olive and used its oil for food and medicine. The most
ancient olive cil extraction machine in Egypt was dated back to the age of
Alexander the Great in Siwa Oasis. In Egypt the cultivated area increased
from 10,000 feddans in 1980 to 75,000 feddans in 1994. The most important
olive production areas in Egypt are Matrouh, North Saini, Fayoum, El-
Asmailia, the west part of El-Behaira and El-Wadi EI-Gadid governorates
(FAO, 1997). Picual and Chemialli cultivars are considered the most
distributed olive cultivars cultivated in North Sinai.

Virgin olive oil is an oil which is suitable for consumption in the
natural state (Codex stand. No. 33-81, 1992). According to the Egyptian
Standard specifications (2000), virgin oil must not subject to any treatments
except washing, decanting, centrifugation and filtration. It classifies and
evaluates the quality of olive oil mainly according to its acidity. Microbial and
endogenous enzymes play an important role in the olive oil quality. Acidity of
olive oil is progressively increased even when the fruits remain on the tree
due to the activation of lipase enzymes. Moreover. acidity of the oil is also
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increased during the period of the fruits remain on the collection nets
(Kiritsakis, 1990).

The malaxation of the olive paste is a very basic step for all
extraction systems. It aids in coalescing of small oil drops into larger ones,
Thereby, facilitating the separation of the oil (Kiritsakis, 1990). Montedoro et
al. (1978) studied the effects of homogenization of the crushed olive leaves in
water/oil mixture and oil only on the oil components. They found that volatile
constituents increased 2 times over the control and total phenols increased
from 109.6 to 144 mg/kg in the mixture of oil and leaves. Mixing of olive
leaves with olive fruits at percentages ranged between 1-5% (w/w) caused no
mechanical problems in the flow of olive paste through the pump when
crushed with a fixed hammer metal crusher (Di-Giovacchino et al., 1996).
Their results showed that the addition of leaves even in amounts as low as 1-

2 %, resulted in oil classified as “extra virgin™ with an improvement in both
" taste and appearance. Addition of leaves led to noticeable increase in the
trans 2-hexanal, hexanal content and some alcohols, such as cis-3-hexanol,
trans-2-hexanol and 1-hexanol.

Furthermore, phenolic extracts of olive fruits as well as olive leaves
prevent the oxidation of oils included olive oil and sunflower oil and showed
more antioxidant effect compared with synthetic antioxidants such as
butylhydroxyanisol and butylhydroxytoluene (Hartzallah and Kiritsakis, 1999).
Piacquadio et al. (1998) studied new centrifugation system using the-two-
phases decanter, which operates the separation of virgin olive oil by recycling
part of vegetable water and found that total phencls and o-diphenols
increased. Recycling of fresh vegetable water resulted in an approximate 30
% rise in the total polyphenol content of olive oil and a 35-40 % reduction of
olive mill wastewater (Di-Giovacchino, 1996).

Our research was undertaken to study the effect of some treatments
during extraction including recycling of wastewater and addition of olive
leaves on yield and quality of olive oil produced by centrifugation from Picual
and Chemlalli cultivars.

MATERIALS AND METHODS

1-Materials:

Olive fruits: The olive fruits (Olea Europe) of Picual and Chemialli cultivars
from 1999 crop were manually collected at the end of semi black-stage from
El-Arish city in North Sinai governorate.

Olive oil: Commercial Extra virgin olive oil required for sensory evaluation
was managed through the faculty of Environmental Agricultural Science.
Arish, Suez-Canal University.

2- Methods:

Extraction of olive oil: olive cils were extracted from each of collected fresh
olive cultivars with and without 2% (w/w) of olive leaves using centrifugation
mill with a fixed hammer metal crusher (Pieralisitype, Spain). Malaxation
process was achieved with and without particularly recycling of wastewater
(60 L /100 kg). Oil samples were fully packed in dark giass bottles, stoppled
and kept in dark for further analysis.
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Physicochemical analysis of olive oil: -

Refractive index, acidity (% as oleic), peroxide and iodine vaiues,
Saponification number and unsapenifiable matter were determined according
to the metheds described by A.O.A.C. (1920)

Ultra-Violet absorption (K;; and K;z) were determined as the
method described by A.O.C.S_ (1991). 1% solution of the ail in cyclohexane
was measured in 1 cm cell at 232 and 270 nm using Cecil
spectrophotometer.

Total polyphenols were determined according to the methed
described by Gutfinger (1981).

The method of Sidwell et al., (1954) was followed to determine the
Thiobarbituric acid (TBA) value.

Gas-liquid chromatographic analysis of fatty acids was achieved
according to the method recommended by A.O.A.C. (1990).

Sensory evaluation: Al  investigated olive oil samples were
organolyptically evaluated according to Raganna (1977). Ten semi-trained
members from staff of Agri- Industrialization Unit, Desert Research Center
were asked to score color, odor and taste by giving a degree from ten
cemparing to the commercial extra virgin olive oil as a reference sample.

Statistical analysis: The data obtained from sensory evaluations were
exposed to proper statisticai analysis according to Waller and Duncan (1969)
using Anova program for statistical analysis. The differences between means
for all treatments were tested for significance at 5% level.

RESULTS AND DISCUSSION

Qil yield:

Fortunately, during the present investigation mixing of 2% (w/w) olive
leaves with olive fruits during crushing process caused no technical problems
during extraction particularly the flow of olive paste. Since the crusher
crumbled the leaves to small pieces which were well amalgamated with the
olive paste as previously proved by Di-Giovacchino et al. (1996). The addition
of olive leaves showed no detectable effect on oil yield obtained from both
‘investigated cultivars (Fig, 1). The determined oil yield was 12 and 15 {kg
0il/100 kg olives) for Picual and Chemlalli cultivars, respectively.
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Fig. (1): Effect of leaves addition and wastewater recycling on oil yield
obtained by centrifugation from Picual and Chemialli cultivars.

On the other hand, the 2il yield of both cultivars increased by
approximately 2.5-3% due to recycling of wastewater (approximately 60
liter/100 kg fruits) during extraction with centrifugal system (Fig, 1). These
data are in accordance with Ryan et al. (1998) who reported that wastewater
can be recycled in the mechanical extraction of olive oil to increase oil yield
and improve oil quality. The occurred increasing of oil yield could be
expiained as a result of disintegrating the intercellular connective tissue of the
olive fruit by pectolytic enzymes presented in the wastewater. Moreover, the
pectolytic enzymes break up not only the liquid-solid emulsion but also the
liquid-liquid emulsions mainly caused by crushing and centrifuging the paste
through its endopolygalacturonasic effect. Generally, Wastewater recycling
process has a positive effect on the rheological characteristics of the paste.
(Montedoro et al, 1993, Ranalli and De Mattia, 1997 and Ranalli et al., 1998
and 1999).

Physicochemical properties:

The effect of olive leaves addition (2% w/w) and wastewater recycling
on some physicochemical properties of olive oils extracted from Picual and
Chemlalli cultivars by centrifugal system was investigated and presented in
table (1).

Results indicated that leaves addition had approximately no effect on
measured refractive index, peroxide value and saponification number of
extracted oils. While, there was limited increment in total acidity of producad
oils related to addition of olive leaves. These results are in agreement with
those of Di-Giovacchino et al. (1996). Generally, Chemialli oil gave higher
acidity (0.51 and 0.80 %) than Picual oil (0.38 and 0.41 %). Such differences
could be more related to olive cultivar, since higher activity of lipase enzymes
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in Chemlalli olives was proved compared to their activity in Picual clives
(Basuny, 1996).

The determined TBA values were also slightly increased due to
addition of olive leaves (Table, 1). Such increment could be attributed in part
to the damaging of the leaf cells by crushing thereby their chlorophyll and
pheophytin content could be released and acted as pro-oxidants in the
presence of light (Kiritsakis, 1990). Moreover, some oxidized substances
could be transferred from olive leaves to olive paste and eventually to the
produced oil.

The tabulated data showed also that refractive index and
saponification numbers were not approximately affected by wastewater
recycling. Whereas, slight increase in total acidity, peroxide value and TBA
test related to wastewater recycling was occurred. Such limited increasing
could be due to activities of lipolytic and oxidative enzymes eventually found
in wastewater (Kiritsakis, 1990).

Concerning, the absorption in UV region (K232 and K270), which
reflect the oxidation state of the oil (Ranalli et al., 2000), “was negligible
affected by addition of leaves as well as recycling of wastewater (Tab'e, 1).
The obtained data are in accordance with those of Di-Gio\acchino ef 2/,
(1996). Such data indicated that oil content of primary and secondary
oxidized substances was not remarkably changed due to applic -tion of the
aforementioned treatments.

Furthermore, addition of 2% olive leaves caused remarkable increase
in polyphenols content of extracted oil comparing with control samples. It was
increased by 4.2 and 5.8%, respectively for oils extracted from Picual and
Chemlalli cultivars (Table, 1). The obtained polyphenol results are agreed
with those reported by Montedoro et al. (1978) and Di-Giovacchino et al.
(1996). They found that addition of leaves increased polyphenol content by
4.9-12.5%.

On the other hand, polyphenol content of oils extracted from both
investigated olive cultivars after recycling of wastewater was increased by
25% comparing with control samples (Table, 1). These results agreed with
those obtained by Di-Giovacchino (1996) who reported that polyphenol
content showed approximately 30% increasing due to recycling of
wastewater.

The unsaponifiable matter was slightly increased due to mixing of
leaves during crushing process as well as after recycling of wastewater. Such
increment of unsaponifiable matter could be related to the increment in
polyphenols which, considered as unsaponifiable matter (Table, 1).

It could be concluded that all determined physicochemical properties
included total acidity and peroxide values of oils obtained after addition of
olive leaves or wastewater recycling indicated that such oils could be
categorized as extra virgin olive oil according to Egyptian Standard
specifications of olive oil (2000).

Fatty acid composition:

Fatty acids composition of olive oils obtained after addition of olive
leaves and wastewater recycling by centrifugal extraction of both investigated
cultivars was determined and presented in table (2).
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The most predominated fatty acids in the investigated oil samples
were the monounsaturated acids oleic followed by palmitic. linoleic, stearic
and palmitoleic. The obtained data are in agreement with many investigators
(Kiritsakis, 1990, Santinelli et al., 1992 and Koutsaftakis and Stefanoudaki,
1995).

The results indicated generally that fatty acid profile was not affected
by the addition of olive leaves. While, Lauric acid content in Picual and
Chemialli oils was decreased by 0.28% and 0.50%, respectively due to the
addition of olive leaves compared with control oil sample (Table, 2).

The tabulated results indicated also that there was no changes in
fatty acid composition of both investigated oil samples associated with
recycling of wastewater (Table. 2). Accordingly, the recycling of wastewater
during malaxation process didn't influence the oil content of
monounsaturated fatty acids which are considered as one of the effective
quality parameters used in evaluation of clive oil.

The fatty acid profile of oil samples obtained after mixing of olive
leaves or wastewater recycling was in accordance with fatty acid prcfile of
virgin olive oil as suggested by Codex (1992).

Sensory evaluation:
The sensory characteristics of the produced oils were evaluated and
the results are presented in table (3)

Table (3): Effect of olive leaves addition and wastewater recycling on
sensory properties of olive oil produced from Picual and
Chemlalli cultivars.

Picual oil

Chemlalli oil

Organoleptic

parameter Leaves Waste leaves Waste

Control addition water Control addition Water
Color 9.00* 8.5 9.0 9.5; 9.0y 9.5,
Odor 9.0a 9.05 9.0a 8.5 8.5 8.5
Taste 8.5. 9.5¢ 8.5: 8.5. 1G.04 8.5

* Values within each row followed by the same letter are not statistically differ from each
other ( Duncan's Multiple Range Test 5%).

The results of sensory evaluation showed clearly that leaves addition
caused slight darkening of the produced oils. Development of such colors
may be due to the transmission of pigments from the leaves to the extracted
oils. Besides. leaves addition didn’t affect the odor of the oils obtained from
both examined cultivars.

Concerning, the effect of leaves addition on the taste of produced
oils, it could be remarkably noticed that the taste of olive oils of investigated
cultivars was improved due to addition of leaves. The obtained results are in
accordance with Di-Giovacchino et al. (1996), who reported that such
improvement in taste could be related to the transmission of some effective
constituents such as trans-2-hexanal from leaves to oils. Such components
showed desirable effects on the olive oil flavor. It could be noticed also that
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due to leaves addition more improvement of Chemilzlii oil taste was occurred
comparing with Picual oil.

The tabulated results indicated also that wastewater recycling
showed no detectable effect on all examined organolyptic parameters of the
oils obtained from either Picual or Chemlalli cultivars

Interestingly  enough, Ieaves addition caused remarkable
improvement of oil taste and increased polyphenol content by approximately
42 - 58 % without any undesirable changes in the evaluated quality
parameters of produced olive oil.

Depending on the aforementioned results it could be conciuded that
recycling of wastewater during malaxation process could be recommended to
increase the oil yield by about 2.5-3% and rise the oil content of polyphenols
by approximately 25%. Furthermore, application of such treatment led to
reduction of wastewater and its associated environmental problems as well
as reduction in water consumption.
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