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AbstractAbstract
The olive fruits are commercially valuable for their oil contentThe olive fruits are commercially valuable for their oil content or for their edible flesh. The or for their edible flesh. The 
oil is a source of energy and a basic nutrient that supply oil is a source of energy and a basic nutrient that supply esentialesential fatty acids, vitamins and fatty acids, vitamins and 
antioxidant.  antioxidant.  

We studied qualitative and a quantitative changes of olive leavWe studied qualitative and a quantitative changes of olive leaves and olive fruits lipids es and olive fruits lipids 
during during fruitripeningfruitripening in in ManzallinoManzallino and and DezfulDezful cv.scv.s grown in grown in DezfulDezful, , KhouzestanKhouzestan.  .  

During ripening of fruits, we measured total lipids and During ripening of fruits, we measured total lipids and analysedanalysed fatty acids by Gas fatty acids by Gas 
chromatography in on and off years.chromatography in on and off years.

The results show that; important fatty acids of leaves and fruitThe results show that; important fatty acids of leaves and fruits are oleic acid, s are oleic acid, palmiticpalmitic acid acid 
and and linoleiclinoleic acid. Although total lipids and fatty acids increase during ripacid. Although total lipids and fatty acids increase during ripening but a ening but a 
negative association exist between percent of negative association exist between percent of palmiticpalmitic and oleic acids of leaves and fruits. and oleic acids of leaves and fruits. 

Leaves show an increasing in percent of Leaves show an increasing in percent of palmiticpalmitic acid but a decreasing in percent of oleic acid but a decreasing in percent of oleic 
acid during fruit ripening, and fruits show an increasing in peracid during fruit ripening, and fruits show an increasing in percent of oleic acid but a cent of oleic acid but a 
decreasing in percent of decreasing in percent of palmiticpalmitic acid during fruit ripening. acid during fruit ripening. 

DezfulDezful cvcv. Although is smaller than . Although is smaller than ManzallinoManzallino cvcv. But its lipid amount is more than . But its lipid amount is more than 
ManzallinoManzallino cvcv. With equal oleic acid, then propose for culture in this area.. With equal oleic acid, then propose for culture in this area.

Comparisons of these results with our previous results on some Comparisons of these results with our previous results on some cv.scv.s from from GuilanGuilan, show that , show that 
climate climate doesndoesn ,t have important effect on lipid ,t have important effect on lipid acumulativeacumulative and alternate bearing.and alternate bearing.



IntroductionIntroduction
OleaOlea europaeaeuropaea L is one of the most important and widespread crops of L is one of the most important and widespread crops of 
the the MediterranianMediterranian basin ,which has longevity and adaptation  to climatic basin ,which has longevity and adaptation  to climatic 
conditions ,also the olive fruits, are commercially valuable forconditions ,also the olive fruits, are commercially valuable for oil oil 
content or for edible flesh . content or for edible flesh . 
The The biochemichalbiochemichal process of oil accumulation in the olive fruit and the process of oil accumulation in the olive fruit and the 
precursors for its synthesis during of fruit maturation has receprecursors for its synthesis during of fruit maturation has received ived 
considerable attention in recent years . Leaves are always imporconsiderable attention in recent years . Leaves are always important as tant as 
a precursors for oil synthesis . For identification of this relaa precursors for oil synthesis . For identification of this relation we had tion we had 
studied lipid component of leave and fruit in two successive twostudied lipid component of leave and fruit in two successive two years. years. 
Due to the fact of alternate bearing exist in olive and reduces Due to the fact of alternate bearing exist in olive and reduces speed of  speed of  
transferring in off year, one reason of this can be decreasing otransferring in off year, one reason of this can be decreasing of un f un 
saturated fatty acid that cause reduces rate of fluidity of membsaturated fatty acid that cause reduces rate of fluidity of membrane.rane.
leaves and  fruits fatty acid, also studied changes process ofleaves and  fruits fatty acid, also studied changes process of them them 

during fruit ripening in two during fruit ripening in two cv.scv.s ManzanilloManzanillo & & DezfulDezful cultivated in cultivated in 
KhoozestanKhoozestan in Iran. As far as we know this investigation  was in Iran. As far as we know this investigation  was 
performed for the first time.performed for the first time.
During fruit ripening, total lipids of leaves & fruits was deterDuring fruit ripening, total lipids of leaves & fruits was determined and mined and 
amount of fatty acid was measured with Gas chromatography. This amount of fatty acid was measured with Gas chromatography. This 
observation was performed on two observation was performed on two cv.scv.s for two successive years (onfor two successive years (on--
year & off year).year & off year).



Materials & MethodsMaterials & Methods
Leaf and fruit samples from tree, Leaf and fruit samples from tree, ManzanilloManzanillo & & DezfullDezfull cv.scv.s
grown in grown in KhoozestanKhoozestan, Iran, were prepared during fruit ripening , Iran, were prepared during fruit ripening 
at 3 month intervals from 75 to 165 days after fruit set, from at 3 month intervals from 75 to 165 days after fruit set, from 
region of region of SafiSafi abadabad garden of garden of DezfullDezfull in in KhoozestanKhoozestan province at province at 
2001 & 2002 years. The samples were lyophilized for 48 hr, 2001 & 2002 years. The samples were lyophilized for 48 hr, 
powderdedpowderded in in omnimixeromnimixer and maintained at and maintained at --20 20 oCoC (6).(6).

Average weight of olive fruit was determined by weighing. For Average weight of olive fruit was determined by weighing. For 
flesh flesh seprationsepration, fruit were cut in half horizontally with a , fruit were cut in half horizontally with a 
stainlessstainless--steel knife and stones were removed and weighed (9). steel knife and stones were removed and weighed (9). 
The flesh content was calculated by subtracting the stone The flesh content was calculated by subtracting the stone 
weight from the whole olive fruit weight. The flesh to stone weight from the whole olive fruit weight. The flesh to stone 
weight ratio (F/S) was determined by dividing the flesh weight bweight ratio (F/S) was determined by dividing the flesh weight by y 
the stone weight .the stone weight .



Materials & MethodsMaterials & Methods
Oil content was extracted by mixture consisting of chloroformOil content was extracted by mixture consisting of chloroform--
methanol (2:1 methanol (2:1 v/vv/v). Oil content of leaves released by ). Oil content of leaves released by 
saponizationsaponization because most of leave lipid are structural (8).because most of leave lipid are structural (8).

After derivation of lipids by After derivation of lipids by methanolicmethanolic HclHcl (1.5 M), gas (1.5 M), gas 
chromatography (GC) of derivation was performed  on chromatography (GC) of derivation was performed  on shimadzushimadzu
GC apparatus (model 17A). 1GC apparatus (model 17A). 1µµl samples was injection in to a GC l samples was injection in to a GC 
with flame ionization detector for analysis.with flame ionization detector for analysis.

A 50% phenyl A 50% phenyl –– polysilphenylenepolysilphenylene--siloxanesiloxane capillary column was capillary column was 
used under the following program condition, temperature of used under the following program condition, temperature of 
column  150 column  150 oCoC for 5 min, for 5 min, 180 180 oCoC for 26 min. Detector and for 26 min. Detector and 
injection  250 injection  250 oCoC
and  200 and  200 oCoC respectively. Carrier gas was N2 with a flow rate of respectively. Carrier gas was N2 with a flow rate of 
50 bar (10).50 bar (10).



Result and DiscussionResult and Discussion
Our results shows the weight of fruits that in two Our results shows the weight of fruits that in two cv.scv.s increased in two increased in two 
years. We emphasize that weight of years. We emphasize that weight of DezfulDezful fruit, that is a native fruit, that is a native cvcv, , 
was less than non native was less than non native cvcv ((ManzanilloManzanillo) because of differences ) because of differences 
between between cv.s,alsocv.s,also irrigation has role in fruit growth and crop irrigation has role in fruit growth and crop 
enhancement (4) . Also weight of fruits in offenhancement (4) . Also weight of fruits in off--year was more than onyear was more than on--
year. Total lipid of fruit increased for two year. Total lipid of fruit increased for two cv.scv.s during ripening but in during ripening but in 
last during ripening afterward decreased. It was relation to piglast during ripening afterward decreased. It was relation to pigment ment 
constitution. Its reason is a little of precursors lipid biosyntconstitution. Its reason is a little of precursors lipid biosynthesis was hesis was 
used for pigment constitution such similar observation have used for pigment constitution such similar observation have 
previously been reported.previously been reported.

Not only native Not only native cvcv ((DezfulDezful) had little fruits but also had more than ) had little fruits but also had more than 
amounts of  lipid from the other amounts of  lipid from the other cvcv..



Result and DiscussionResult and Discussion
Amounts of  total lipid were different and for any Amounts of  total lipid were different and for any cvcv is special in two is special in two 
year . In off year number of fruit was decreased. In leaves, totyear . In off year number of fruit was decreased. In leaves, total lipid al lipid 
in offin off--year was more than that  onyear was more than that  on--year  because of the consumption year  because of the consumption 
of its food resources during the previous year, it begins to resof its food resources during the previous year, it begins to restore the tore the 
loosen storages (3,5) . Maximum amount of oil have observed afteloosen storages (3,5) . Maximum amount of oil have observed after r 
165 day after fruit set.165 day after fruit set.

Basic fatty acids in leaves and fruit were Basic fatty acids in leaves and fruit were palmiticpalmitic acid, oleic acid and acid, oleic acid and 
linoleiclinoleic acid ( Fig 1acid ( Fig 1--8). Amount of  oleic acid in fruit in two 8). Amount of  oleic acid in fruit in two cv.scv.s
increased during ripening and amount of increased during ripening and amount of palmiticpalmitic decreased (7).decreased (7).
Fruit is the storage place for oleic acid and a negative correlaFruit is the storage place for oleic acid and a negative correlation was tion was 
found between found between palmiticpalmitic and oleic acid in fruit that show in Fig 9and oleic acid in fruit that show in Fig 9--12, 12, 
since oleic acid prepare since oleic acid prepare palmiticpalmitic acid (9).acid (9).



Result and DiscussionResult and Discussion
In offIn off--year amount of year amount of palmiticpalmitic acid was more than that in onacid was more than that in on--year (6).year (6).
To be consider that increasing the percentage of unsaturated fatTo be consider that increasing the percentage of unsaturated fatty ty 
acid will cause the increasing fluidity of membrane and the acid will cause the increasing fluidity of membrane and the 
membrane permeability will increase too (6,9). membrane permeability will increase too (6,9). 

As a result the destroying and senescence process will happen. As a result the destroying and senescence process will happen. 
AcordingAcording to the reports about tomato , apple, peach  and the changes to the reports about tomato , apple, peach  and the changes 
wichwich observed in the fatty acids of observed in the fatty acids of mesocarpsmesocarps in olive, we can in olive, we can 
confirm this theory that lipids has on important role in the confirm this theory that lipids has on important role in the ripnessripness
process (1,2).process (1,2).



Result and DiscussionResult and Discussion
In leave ,saturated fatty acid increased during ripening and In leave ,saturated fatty acid increased during ripening and 
unsaturated fatty acid decreased, this model has better arrangemunsaturated fatty acid decreased, this model has better arrangement ent 
about oleic acid. about oleic acid. LinoleicLinoleic acid sometimes increased during ripening acid sometimes increased during ripening 
(8).(8).

These changes might be because of the lipid These changes might be because of the lipid peroxidationperoxidation which is in which is in 
alive system, we know that they alive system, we know that they prefereprefere to destroy fatty acids which to destroy fatty acids which 
double bounds, and this is the fact that will cause increasing tdouble bounds, and this is the fact that will cause increasing the ratio he ratio 
of the saturated fatty acids to the unsaturated fatty acids (9).of the saturated fatty acids to the unsaturated fatty acids (9).

Because of the increasing of unsaturated fatty acids will cause Because of the increasing of unsaturated fatty acids will cause the the 
fluidity of membrane and also during the ripeness of fruits the fluidity of membrane and also during the ripeness of fruits the need of need of 
transportation will increase, that is why the increasing of unsatransportation will increase, that is why the increasing of unsaturated turated 
lipids will be justified. lipids will be justified. 



(year 2001=off year=1(year 2001=off year=1؛ ؛ year 2002year 2002 = = onon--year=2 )year=2 )
Table 1: changes of fruit weightingTable 1: changes of fruit weighting

3.83.84.24.273073096096027702770399039903500350049504950105(1)105(1)

3.13.14.34.366666676076020352035306030602701270138203820105(2)105(2)

4.264.264.624.6278078095095033203320439043904100410053405340120(1)120(1)

3.73.74.414.4175075078578527502750345834583500350042434243120(2)120(2)

4.54.54.94.982082097097036803680483048304500450058005800135(1)135(1)

4.524.525.15.176576579079034653465400940094230423047994799135(2)135(2)

4.844.845.35.383083098098040204020517051704850485061506150150(1)150(1)

4.514.515.445.4478078082082035203520446044604300430052805280150(2)150(2)

5.245.245.75.785085098098044504450566056605300530066406640165(1)165(1)

4.864.865.535.5378578586086038153815476047604600460056205620165(2)165(2)

3.123.123.663.666046047507501886188627502750249024903500350090(2)90(2)
3.83.83.743.74680680950950275027503555035550325032504500450090(1)90(1)
2.92.93.43.45495497357351631163125152515218021803250325075(2)75(2)

3.313.313.753.756506508208202150215030803080280028003900390075(1)75(1)

Flesh to Stone Flesh to Stone 
RatioRatioWeight of Weight of Stone(grStone(gr))Weight of Weight of Flesh(grFlesh(gr))Weight of 1000 Weight of 1000 

grain(grgrain(gr))

Day Day 
after after 

fruit setfruit set



Table2: Total Oil of Leave and FruitTable2: Total Oil of Leave and Fruit

9.39.36.36.38.58.56.26.2165(2)165(2)
9.19.19.59.58.38.39.39.3165(1)165(1)
8.88.85.85.87.57.55.85.8150(2)150(2)
8.38.3997.27.28.98.9150(1)150(1)
9.59.55.35.38.18.15.35.3135(2)135(2)
8.98.98.58.57.97.98.28.2135(1)135(1)
6.36.35.15.15.65.64.34.3120(2)120(2)
5.95.98.48.4557.37.3120(1)120(1)
5.45.44.84.84.84.84.24.2105(2)105(2)
558.28.24.54.577105(1)105(1)

4.74.74.54.5443.83.890(2)90(2)
4.44.47.87.8446.96.990(1)90(1)
4.64.6443.93.93.53.575(2)75(2)
4.34.3773.83.86.46.475(1)75(1)

FruitFruitLeaveLeaveFruitFruitLeaveLeave

DezfulDezfulManzanilloManzanilloDay after Day after 
fruit setfruit set



11--Percent of Percent of ManzaniloManzanilo fruit fatty acid (year 2001)fruit fatty acid (year 2001)
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22--Percent of Percent of DezfulDezful fruit fatty acid (year 2001)fruit fatty acid (year 2001)
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33-- Percent of Percent of ManzaniloManzanilo fruit fatty acid (year 2002)fruit fatty acid (year 2002)
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44--Percent of Percent of DezfulDezful fruit fatty acid (year 2002) fruit fatty acid (year 2002) 
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44--Percent of Percent of DezfulDezful fruit fatty acid (year 2002) fruit fatty acid (year 2002) 
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55--Percent of Percent of DezfulDezful leave fatty acid (year 2001)leave fatty acid (year 2001)
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66--Percent of Percent of ManzaniloManzanilo leave fatty acid (year 2001)leave fatty acid (year 2001)
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77--Percent of Percent of DezfulDezful leave fatty acid (year 2002)leave fatty acid (year 2002)
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88-- Percent of Percent of ManzanilloManzanillo leave fatty acid (year 2002)leave fatty acid (year 2002)
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9 Negative correlation between palmitic and oleic acid of fruit  10 
Negative correlation between palmitic and oleic acid of fruit              

(Dezful year 2001)                                             (Manzanillo year 2001)

y = -0.79x + 81.144

R2 = 0.9863
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acid of fruit  11 Negative correlation between palmitic and oleic acid of 
fruit  12 Negative correlation between palmitic and oleic

(Dezful year 2002)                                             (Manzanillo year 2002)
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y = -1.1173x + 84.644
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