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Abstract :

Chemical  analysis  of  three olive oil  Samples Stored for  (1 year,  12 and

33 years) allowed to us count 16, 18 and 31 fatty compound, the major

compounds were oleic acid and palmitic acid. While the essential oil Analysis

by GC and GC/MS of aerial parts of the same plant Olea europea L. allowed

the identification of 38 compounds, the main compound was palmitic acid,

whereas the analysis  of  the essential  oils  of Mentha aquatica L.  by GC and

GC / MS has identified 43 compound, the major compound were Linalyl

acetate (26.10%), -pinene (22.7%), linalol (13.75%). Results of the

antibacterial activity were different, this activity depend on the oil and

concentration used.

Key words: medicinal plants, olive oil, essential oil,  antibacterial activity,

Olea europea L., Mentha aquatica L..



تشكرات

كثب وراقب عن  أتقدم بالشكر الجزيل إلى الأستاذ عادل نجيب شاكر الذي لم يبخل على بإرشاداته

.ومنحها الكثير من وقتهلأطروحةالتي أجريت في هذه االدراسة

لقبوله ترأس لجنة 1جامعة فرحات عباس بسطيفاالله داود أستاذحرزإلى الأستاذ كما أتقدم بالشكر

يحي عبد الوهاب أستاذ المركز الأستاذ:أسماؤهمالآتيةالأساتذةالجزيلكربالشّ مأتقدّ كما ة، مناقشة المذكر 

دحية مصطفى الأستاذو أستاذ جامعة ام البواقي غراف نور الدينالأستاذالحفيظ بوصوف ميلة، الجامعي عبد

.بحضورهممناقشة هذا العمل وتشريفهم لنالقبولهم أستاذ محاضر قسم أ جامعة الجلفة

لأستاذ مسعود ا،1حسين لعور أستاذ بجامعة فرحات عباس بسطيف:ةلأستاذلالجزيلبالشكرأتقدم

والأستاذة تقية رمضاني أستاذة بجامعة فرحات عباس بسطيف 1رمضاني أستاذ بجامعة فرحات عباس بسطيف

.على المساعدة والنصائح والتوجيهات التي لم يبخلوا علي đا

لا أنسى أن أشكر الأساتذة الذين أكن لهم كل التقدير والاحترام على المساعدة والإرشادات وهم 

الأستاذة مريم و )CHU(المستشفى الجامعي لسطيفبbactériologieرئيسة مخبر الأستاذة فريدة ساحلي 

.القلي أستاذة مساعدة بجامعة فرحات عباس بسطيف

التي قدموها ليعدةعلى المساCACQEنوعيةالجودة والمراقبةأشكر عمال مخبر 

.كما أشكر كل من قدم لي يد المساعدة لإنجاز هذا العمل 

https://www.google.fr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjc3sePmbfMAhVEsxQKHXHtAeoQFggdMAA&url=http%3A%2F%2Fwww.cacqe.org%2F&usg=AFQjCNHlMCuvXbrdKC-IDXBr1IhCcGvSIg&bvm=bv.121070826,d.d24
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:قائمة الرموز

UFC :للمستعمراتمشكلةةوحد
milieu de Mueller Hinton وسط ميلرهنتن :  MH

DMSO : مركب الديميثيل سلفوكسيدDimethyl sulfoxide

NCCLS :National Committee for Clinical Laboratory Standards

CPG :كروماتوغرافيا الطور الغازي.

(CCM):الرقيقةكروماتوغرافيا الطبقة.

SM :  المطيافية الكتلية.

RT:وقـت الاحتباس.

.درجة مئوية: م̊

.ميليلتر: للم

.ميليمتر: ملم

.غرام: غ

.الحجم: ح
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CH3 - (CH2)4 - CH = CH - CH - CH = CH - (CH2)7 – COOH

•« 3 »acide - linolénique :

CH3 – CH2 - CH = CH – CH2 - CH = CH – CH2 - CH = CH - (CH2)7 - COOH

hydrophobe

hydrophileCOOH(Masson, 2007).

)Bruneton1999Masson2007Voet D.Voet J.G.2005(:

:

C6 :0 Acide  hexanoïque (Acide caproïque)

C8 :0 Acide octanoïque (Acide caprylique)

C10 :0 Acide décanoïque (Acide caprique)

C12 :0 Acide dodécanoïque (Acide laurique)

C14 :0 Acide tétradécanoïque (Acide myristique)

C16 :0 Acide hexadécanoïque (Acide palmitique)

C18 :0 Acide octadécanoïque (Acide stéarique)

C20 :0 Acide eicosanoïque (Acide arachidique)

C22 :0 Acide docosanoïque (Acide béhénique)
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C24 :0 Acide tétracosanoïque (Acide lignocérique)

C26 :0 Acide hexacosanoïque (Acide cérotique)

C28 :0 Acide octacosanoïque (Acide montanique)

C30 :0 Acide triacontanoïque (Acide  mélissique)

:

C14 :1 Acide 9-tétradécénoïque (Acide myristoléique)

C16 :1 Acide 9-hexadécénoïque (Acide palmitoléique)

C18 :1 Acide 9-octadécénoïque (Acide oléique)

C18 :2 Acide 9,12-octadécadiénoïque (Acide linoléique )

C18 :3 Acide 9,12,15-octadécatriénoïque (Acide -linolénique)

C20 :1 Acide 9-eicosénoïque (Acide gadoléique)

C22 :1 Acide 13-docosénoïque (Acide érucique)
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)02(:)Voet D.Voet J.G.2005Masson2007(.

Acide palmitique (16 :0)
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3-2 -3-2-

)2 -4(

Acide acétique)2:0("acide éthanoïque" Acide

propionique)3:0(acide propanoïque""Acide butyrique)4:0("acidebutanoïque"

)Masson2007.(

3-2 -3-3-

)03(

)Bruneton1999.(

)Masson2007(.

)03(:Triglycérides (Triacylglycérol))Voet D. Voet

J.G.2005(.
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3-2 -4-

:

:

:

)2000.(

3-2 -5-

40-45%10 -20%30-50%)Bruneton1999(.

30%60%30%

10%05%

)2000.(

)Bruneton1999(

7-27 %

55 -73 %3.5-22%

)2000.(

 :Acidepalmitique)7.5 -20(%Acide palmitoléique)>3.5(%Acide stearique)>0.5-
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5(%acide oleique)56 -85(%linoléique)3.5-20(%linolénique)>1.2(%Acide arachidique

)>0.7(%)Bruneton1999(.

triacylglycérolstriglycérides)~99(%""

mono-

et diacylglycérols

)Boskou2006(

)2000(.

 :

1-:130-190.

2-:95-130

3-:95

)Marcusson1929(.

3-2 -6-

:

1-

2-

3-
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4-)HDL-chol(

)LDL-chol()2000(.

5-)Ali-Delille2013(.

6-)2000(.

7-)2000( .

3-2 -7--

)Flavia2014.(

3-2 -7-1-

)Masson

2007(0.9100.916)2000(

3-2 -7-2-

  KOH

 .

)Bruneton1999Masson2007

Marcusson1929(.
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3-2 -7-3-

KOH1

)Masson2007(.

)Marcusson1929(.

:

*171-181

*193.

*205 -290

)Marcusson1929(.

3-2 -7-4-

100

)Masson2007Marcusson

1929(.

130-200

95-13095

100-17080  

)Marcusson1929(.
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3-2 -7-5-

1000

milliequivalents)Bruneton1999(.

3-2 -8-

:

3-2 -8-1-:.

.

3-2 -8-2- :95

99%)2000(.

3-3 -

3-3 -1-(CCM)

) (

)gel de silicegel de cellulose(

.
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" "

 .

)Kamoun, 1977inBelhattab 2005Kamoun1997Douglas2003in

2007(.

3-3 -2-)CPG(

" "

 .)Bruneton1999

)Kamoun, 1977inBelhattab 2005()FID(Flame

Ionisation Detectors"".

 .

 :-"Silice"

"Alumine"  -

)Desjobert1997inBencheikh20052007(.

  

)Bruneton1999.(
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3-3 -3-CLG

5

) ( .

  )Audigie0995in2007(.

3-3 -4-CPG/SM

  

"")Desjobert1997inBencheikh20052007(.
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1 -

1 -1-

1-1 -1-

Olea europea L.

)0405(

 :.

"".

 Olea europea L." + "

Mentha

Mentha aquatica L.)06(""

1

.
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)04(:

)05(:
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)06(:Mentha aquatica L.
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1-2 -2-

1:

Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853,

klebsiella pneumoniae ATCC 700603, Staphylococcus aureus ATCC 25923,

Citrobacter freundii ATCC 8090

 Schigella sonnei)(

1-2 -3-

:

1.Meuller Hinton-MH

2."Bouillon nutritif"

)02(.

Gentamicine)GM) (gµ30(.

1-2 -4-

:Dimethyk sulfoxide

)DMSO(Hexane .

 :

CCL4Hydroxyde de potassiumEthanol

PhénolphtaléineHexaneAcide chlorhydrique

Iodate de potassiumNa2S2O3IBr Hanus.
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1 -2-

1-2 -1-

–- ""

Olea europea L.Mentha aquatica L.

)Clevenger(

)07(.

  

05)

(.

.

4-6.



40

)07( :Clevenger
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1-2 -2-:

méthylate de sodium.

  

"GC-MS"" Clarus 600 C MS" .:

-BPX-70300.25

0.25".

-  0.75/.

-0.51:40/

-230.

-10005

10185.230)(.

180200

70.
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1-2 -3-:

Olea europea Mentha aquatica  

(CG)CG/SM.

)(.

Hewlett-Packard HP 7890

HP 5975 .300.25

0.25".:

-01/.

-5050300

0505300.:

-70

-250.

-280.

  (CG)Hewlett-Packard HP 6890

 . :30

0.250.25"(FID)

-01/.
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-280.

-300.

-5050300

0505300.

1-2 -4--

1-2 -4-1-

"1995".

20""

.

20:

	

	

m2:

m1 :

t:

 ::
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0.00003 :

0.00001 :"Verre au Borosilicate".

«  Pycnomètre »25")08("

20""

 .

.

)08( :"Pycnomètre"

1-2 -4-2-

"Lexva Analytique".
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)NF EN ISO 660 de Juillet 1999(.

)KOH(

10.

-KOH0.1N

-96%

- Phénolphtaléine01 %

""

"Erlen"  )37(80

Phénolphtaléine""

KOH ..

:

Ve :  KOH)(

 [KOH]:)\(

me :

: 56.1KOH
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1-2 -4-3-

)NF ISO 3657 de Février 1990.(.

01.

-KOH0.5N

-HCL0.5N

- Phénolphtaléine01%

)(25

KOH.

« phénolphtaléine »  

(HCl 0.5N).
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PE :)(

V1:HCl 0.5N.

V2:HCl 0.5N"".

1-2 -4-4-

)NF ISO 3960 de Juin 2010(.

-KIIodure de potassuim

-

-Na2S2O3 Thiosulfate de sodium)0.01 N(

-10iso-hexane15acide acétique

""

3-750/iso-

hexane/acide acétique"KI60100

  ""

« thiosulfate de sodium 0.01 N » ."

" .
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:

:V0Na2S2O3)(

V2:Na2S2O3)(

m2 :

1-2 -4-5-

-KIIodure de potassuim2/100

-1/100

-Na2S2O3 Thiosulfate de sodium)0.05 N(

-CCl4

-HanusIBr

""

Hanus)Flavia2014 (

0.0201CCl42

Hanus
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 .

10KI)200/(01

)01\100( .

Na2S2O3 .   

.

100 :

=×0.05)N(\2×1000=0.00635

P :.

V1 :Na2S2O3.

V2 :Na2S2O3"

".

1-2 -4-6-pH

pHpH-mètre
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1-2 -5-

"Technique de diffusion)Rahal2005(.

Mueller-Hinton

090420

.

1824

0,5 Mc Farland)108

/CFUml(6250,080,1

15.

(Ecouvillon)

60°

0610

)1\11\21\51\10\(100%50%20%10%

.10« Hexane »

DMSO»«"

  Gentamicine)GM (

)gµ30(.
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Duraffourd199008

08-14

14-2020.

) (  

37°18-24

.
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2 -

2 -1-

2-1 -1-

"010203"--

" "

"12 "

"Forte odeur butyrique""33 "

"""odeurTrès rance""

".

2-1 -2-

0,01%.

Haloui(2010)Olea europea

(%0.05)Brahmi(2012)

"0.070.150.16%"

0.10.220.23%

.
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Mentha aquatica

0.98%.

MenthaBenayad)2007(Mentha

pulegium2,33%   Mentha aquatica L

Mahboubi)2008 (0,27% .

Brada)2007(Mentha

"Mentha rotundifolia".

Mentha pulegiumKarray-Bouraoui)2009(

"diethyl-ether"0.04%.

)Rubin2004Lamendin2004.(

2 -2-

2-2 -1-

010203

GPC-MS161830)01()09

1011(

)01(.
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)01(:010203.

1(%) 2 (%) 3(%)
1 Benzyl alcohol C7H8O 0,01 0,01 0,09
2 Myristic acid, methyl ester 14:0 0,01 0,01 0,02
3 Palmitic acid, methyl ester C16:0 12,59 13,32 29,22
4 7-Hexadecenoic acid, methyl ester, (Z)- C16:1 [7Z] 0,06 0,06 0,04
5 Palmitoleic acid, methyl ester C16:1 [9Z] 0,78 0,78 0,39
6 Margaric acid methyl ester C17:0 0,09 0,08 0,31
7 Cyclopropaneoctanoic acid, 2-hexyl-, methyl ester C18H34O2 0,14 0,10 0,09
8 Stearic acid, methyl ester C18:0 2,61 2,67 5,57
9 Oleic acid, methyl ester C18:1 [9Z] 75,36 75,48 48,31
10 cis-Vaccenic acid methyl ester C18:1 [12Z] 2,13 2,10 0,87
11 Linoleic acid Methyl ester C18:2 [9Z,12Z] 5,37 4,50 -
12 Linolenic acid Methyl ester C18:3 [9,12/15] 0,30 0,10 -
13 Arachidic acid methyl ester C20:0 0,29 0,30 0,65
14 11-Eicosenoic acid Methyl ester C20:1 [11Z] 0,14 0,13 0,08
15 Behenic acid, methyl ester C22:0 0,07 0,06 0,21
16 Squalene C30H50 0,07 0,03 -
17 cis-9,10-Ethoxystearic Acid, methyl ester C19H36O3 - 0,20 2,26
18 Nonanoic acid, 9-oxo-, methyl ester C10H18O3 - 0,01 -
19 Nonanal C9H18O - - 0,93
20 Nonanoic acid, methyl ester C9:0 - - 1,57
21 Octanol-1 8H18O - - 0,27
22 Decanal C10H20O - - 0,42
23 2-Decanone C10H20O - - 0,08
24 Capric, methyl ester C10:0 - - 0,41
25 1-Nonanol C9H20O - - 0,1
26 2-Decenoic acid, methyl ester, (E)- C10:1 [2E] - - 0,08
27 Heptanedioic acid, dimethyl ester C9H16O4 - - 0,1
28 Methyl 8-oxooctanoate C9H16O3 - - 0,24
29 Suberic acid, dimethyl ester C10H18O4 - - 0,77
30 Azelaic acid, dimethyl ester C11H20O4 - - 1,88
31 Decanedioic acid, dimethyl ester C12H22O4 - - 0,35
32 cis-11,12-Ethoxystearic Acid, methyl ester C19H36O3 - - 0,41
33 Chaulmoogric acid, methyl ester , D- C19H34O2 - - 1,58
34 trans-9,10-Epoxystearic  Acid, methyl ester C19H36O3 - - 1,16

99.99% 99,94% 98,46%
15,80% 16,76% 46,18%
84,19% 83,18% 52,28%
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)12(:010203

Acide oléique010203%75.36%75.48

48.31%Acide palmitique12.59%13.32%29.22%  

161830)12(.

0115.80%84.19%

02%16.76% 83.180346.18%

52.28%)13(.
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)13(:010203

SqualèneAcide

linoléiqueAcide linolénique010203

 :Acide 9-oxo-nonanoïqueAcide cis-9, 10-ethoxystéarique02

0.21%1703

10,35%:

Nonanal, Acide nonanoïque, Octanol-1, Décanal, 2-Decanone, Acide caprique, 1-Nonanol,

Acide 2-décénoïque, Acide heptanedioique, Méthyle 8-oxooctanoate, acide subérique, Acide

azelaique, Acide décanedioique, Acide cis-11,12-ethoxystéarique, Acide chaulmoogrique,

acide 2-Cyclopentene-1-tridecanoique, Acide trans-9,10-epoxystéarique

0102

03

010203Acide oléique)75.36%75.48%48.31%(Acide
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linoléique)05.37%04.50%00.00% (

Acide palmitique)12.59%13.32%29.22%(Acide stéarique)02.61%02.67%05.57%(

.

    

 :Acide Palmitique7.5–20.0Acide

Palmitoleique0.3–3.5Acide Stearique0.5–5.0Acide Oleique55.0–83.0Acide Linoleique

3.5–21.0Acide Linolenique<1.0Acide Arachidique<0.6.

Chehab)2013 (Acide oleique

Hashempour)2010(:Acide oléiqueAcide palmitiqueAcide

linoléiqueAcide stéarique05

  Matthäus)2011 (Shahat)2013 (

Acide oleiqueAcide linoleiqueAcide palmitique

Gorinstein)2003(Acide oleique

72.28%78.14%Acide palmitique)09.1%-12.47%(steariqueacide)1.39% -3.5(%

acide palmitoleique)0.49%-1.15(%Acide linolénique)0.51 %-

0.78%()Guerfel2012 (Acide oleique)60.16 -63.86

 (%Acide linoleique)16 -19.84(%Acide palmitique)14.32-17.51(%.

17.72  %81.09%)Guerfel2012(
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24.90%74.78%)Borchani2010(12.7%86.6) %Muik2005(.

Hemida)2014 (04

86%84.5%.

)Paz Romero2003Beltran2004  

Esmaeili2012(.

""  )Belcadi-Haloui2015

Dabbou2011( .)Cossignani2007 (

Acide palmitiqueAcide stéarique

Acide oléiqueAcide linoléique

Xueqi)2014()4.5-27(

18

  

.
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)Lo´pez-

Lo´pez2010(NoureddiniKanabur)1999(

Acides mono-et dicarboxyliques

)C17, C19(Acide azelaiqueAcide nonanoiqueAcide

oléique  )C5-

C8(.

acide linoléique2,4-Decadienal2-heptenal

Acide linolenique2,4-Heptadienal 2,4,7-decatrienal)Frankel1992(

acide linoléiqueAcide linolenique

  acide oleique)Muik2005(.

2-2-2-

2-2-2-1- Olea europea

38  

94,10%Acide palmitique

14.71%: Z-nerolidol (9.45%), octacosane (6.32%), caryophyllene oxide (4.77%),

tetracosane (4.06%), 4-hydroxy-4-methyl-2-Pentanone (4.04%) .

)02 ()14(.
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)02( :Olea europea L.

              %         KI
1 4-hydroxy-4-methyl-2- Pentanone 4.04 852
2 -pinene 2.76 939
3 -pinene 1.93 980
4 Myrcene 0.91 991
5 Limonene 1.30 1031
6 2-undecanone 0.76 1293
7 -Damascenone 1.18 1381
8 -Damascone 1.76 1411
9 Intermedeol-neo 0.82 1665
10 2-hexyl-cinnamaldehyde-(Z) 0.79 1748
11 Isopropyl tetradecanoate 3.60 1769
12 Nonadecane C19 0.41 1801
13 Phytol 2.17 1842
14 Isophytol 0.33 1947
15 Palmitic acid 14.71 1978
16 Eicosene (1) 0.45 1994
17 Caryophyllene 1.98 1424
18 Geranyl acetone 2.77 1448
19 -Ionone 2.99 1481
20 Germacrene-D 1.49 1485
21 Butylatedhydroxytolene 0.75 1505
22 Nerolidol-(Z) 9.45 1564
23 Hexenyl benzoate-(3Z) 3.31 1575
24 Caryophyllene oxide 4.77 1589
25 Humulene epoxide II 0.82 1617
26 -Murrolol-epi 1.80 1649
27 -Cadinol 0.59 1661
28 Eicosane C20 0.20 2101
29 n- Octadecanol 0.50 2119
30 Linoleic acid 1.67 2148
31 Phytol acetate 1.62 2166
32 Tricosane 3.50 2300
33 Tetracosane 4.06 2330
34 Pentacosane 1.19 2400
35 Hexacosane 2.18 2501
36 Heptacosane 1.61 2599
37 Octacosane 6.32 2651
38 Nonacosane 2.57 2799

         94.10%

KI :indice de Kovats  %.
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 Olea europea21

 :-pinene(%52.7)2,6-Dimethyloctane(%16.6))Haloui2010(

Brahmi)2012(

(E)-3-hexenol)16-28(%3-Ethenylpyridine)2.2-18.1(%

alcool phényléthylique)15.1-22.3 (%

Benzyl alcohol)alcool benzylique()7.4-13.2(%.

)Brahmi2015(Olea europaea L. cultivar chetoui.

3239.5%phenylethyl alcohol

30.8%)Brahmi2013(Olea europaea L. var. chemchali

(E)-2-decenal)12.5(%2-

ethylbenzaldehyde)7.7(%Nonanal

)9.9(%(E)-2-decenal)09.6  (% benzyl alcohol)09.00(%.

Campeol)2001(Olea europea

41E,E-R-

farnesene)31.1-38.5(%kongol)13.7 -28.00(%(E)-2-hexenal)12.7-13.2(%n-nonanal

)10.2-12.1% (  Campeol)2003(

Olea europea

3246nonanal)08 -18.2 (%E)-2-hexenal

)3.4-23.8(%)Guerfel2012(
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Olea europea(E)-2-hexenal

56.8 %66.1%(E,Z)-2,4-heptadienal9.2%11.9. %

2-2-2-2- Mentha aquatica

Mentha aquatica43

97.76%)15(

linalyl acetate(%26.1)-pinene(%22.7)linalool(%13.755)-terpeneol

(%3.42)geranyl butyrate(%3.39).

Esmaeili(2006)

-caryophyllene(%22.4)viridiflorol(%11.3)1, 8-cineole

(%10.9)piperitenone oxide(%25.7)-caryophyllene

(%12.0)1.8-cineole(%10.3) .Agostini

(2009)Bhat(2002).

Benayad)2007(

M. pulegiumpulégone33,03%Mahboubi

)2008(:piperitone38,0%

piperitenone33,0%-terpineol04,7%pulégone02,3%

pulégoneMentha pulegium)Lorenzo2002

Ouraini2005(Mentha spicatacarvone)Vian
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2008 Hadjiakhoondi2000El Hassani2009Chauhan

2006(piperitenone oxideMentha longifolia)Gulluce

2007(.

)Bruneton1999Belaiche1979(.

)

(

)Lamendin2004()Chauhan

2009(.
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)03( :Mentha aquatica

RT%

9,9810,137-Thujene1
10,26322,708- Pinene2
10,7750,115Fenchene3
11,6710,084Camphene4
11,7301,096Sabinene5
11,8300,636- Pinene6
12,2772,235Myrcene7
12,9190,410Delta-3-Carene8
13,2190,111-Terpinene9
13,4920,109Para-cymene10
13,6410,673Limonene11
13,7582,851Eucalyptol12
13,8841,593Z- - Ocimene13
14,2341,230E- - Ocimene14
14,6200,624Gamma Terpinene15
15,5041,591Terpinolene16
16,02513,755Linalol17
16,0920,453-Terpinolene18
16,9580,1881-Terpineol19
18,4880,296Terpinene-4-ol20
18,9283,429-Terpeneol21
19,7440,559Trans-geraniol22
20,1661,835Pulégone23
20,47326,109Acétate de linalyle24
21,3660,970Acétate de lavandulyle25
23,3541,634Geranyl octanoate26
23,8623,390Geranyl butyrate27
24,0560,626Mentha-1,4,8-triene28
24,1900,170Elemene<BETA->29
24,9731,263- Caryophyllene30
25,7050,254Trans-b –Farnesene31
25,8460,132- Humulene32
26,4550,984Germacrene-D33
27,2950,177- Cadinene34
28,0043,003Elemol35
28,6640,119Gamma-cadinene36
29,0840,368Epi-globulolemophilene37
29,8910,223-Selinene38
30,4120,699Eudesmol39
38,2890,154Abietatriene40
40,5980,259Sandra copimarinal41
41,0680,346Zierene42
42,8670,146Ferruginol43

97,764%
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2-3 - -

0.912±0.005)20° /20° (0.916±0.001)20° /20° (

0.993±0.005)20° /20° ()04(

)16(.

.

191

19403279)04()17(

.

)16(:010203)20° /20°(
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)17(:010203(mg KOH/gr de huile)

79.96±10.7784.07±9.7131.74±7.05

(mg I2/g))04()18 (.

)18(:010203(gI2/100g).
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3.65.87.1mmol O2 Kg-1010203

7.211.614.1meq O2 Kg-1)04()19 20(.

)19(:010203(mmol O2Kg-1 de huile)

.

)20(:010203(meq O2Kg-1 de huile)
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1.711.3107.5mg KOH/gr010203

(% acide oléique)0.95.754)04(

)21 22.(

)21:(010203 (meq O2Kg
-1 de huile)

)22:((% acide oléique)010203

pH5.83.61.7010203.
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)04(: -010203

  

0,910 – 0,916)20°/20°(184

- 196 (mg KOH/g d’huile)0,3 - 1 %(% acide oléique)

(meq O2Kg
-1 de huile)20.

-

  (% acide oléique)

)Meftah2014(0.71.29%meq O2 kg-1 d’huile)(

12.0718.66)% acide

oléique(1.06%6.6516.57)meq  O2/kg d’huile ()Tanouti

2010()Boulfane2015()% acide oléique(1.77-

5.83%10.96 -18.7meq O2 kg-1 d’huile)(

01 02 03

0.912 ± 0.005 0.916 ± 0.001 0.993 ± 0.005 )20°/20°(

79.96 84.07 31.74 (Hanus)(gI2/100g)

 191 194 279 (mg KOH/gr de huile)

3.6 5.8 7.1 (mmol o2Kg
-1 de huile)

7.2 11.6 14.1   (meq O2Kg
-1 de huile)

1.7 11.3 107.5   (mg KOH/gr)

0.9 5.7 54.00 (% acide oléique)
(g d’acide oléique libre /100g de huile)

5.8 3.6 1.7 pH
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1517meq  O2 kg-1 d’huile)()% acide

oléique(0.640.8)Guerfel2012.(

(% C18 :1)H Hemida.)2014 (

0.220.720712meq O2Kg-17691184

195pH7.857.89)Salvador2003(

)% acide oléique(

)meq  O2/kg d’huile(0.58-0.869.4-11.1)Borchani

2010 ( :1.12  (mg KOH/gr)0.56)% acide oléique(

0.99)meq O2/kg d’huile(97.94(mg KOH/gr de huile)81.23(gI2/100g)  

)Muik2005 (80(gI2/100g)  

6.76 (mg KOH/gr)6.50)meq  O2/kg d’huile(

185.72(mg  KOH/gr  de  huile)76.91(gI2/100g)0.914)Ferhat

2005.(

)Gharbi2015(  

""

)Ammar2015(

.

37Gambacorta)2004 (>01

37195  



76

)Del Caro2015(16

0.8  

166.187.264.81 .)Gallardo-Guerrero

2005(15

)% acide oléique(01

.

2-3-

2-3 -1-Olea europea L.

 .)05(

)06()07()23()24()25()26(.

Gram+ :

Staphylococcus aureus ATCC25923freundii ATCC 8090Citrobacter

Gram-

Pseudomonas aeruginosa ATCC 27853Escherichia coli ATCC 25922Klebsiella

pneumoniae ATCC 700603Schigella sonnei

.
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)05( :01.
=3±SD.

)06:(02.
=3±SD.

)07:(03.
=3±SD.

1
%50 %20 %10 GM

- - - 25.83±0.76 Staphylococcus aureus ATCC 25923
- - - 25.16±0.70 Escherichia coli ATCC 25922
- - - 22.50±0.50 Pseudomonas aeruginosa ATCC27853

20.05±0.42 18.85±0.54 - 20.33±0.57 Citrobacter freundii ATCC 8090
- - - 12.16±0.28 Schigella sonnei
- - - 22.66±0.28 Klebsiella pneumoniae ATCC700603

02
%50 %20 %10 GM

- - - 25.83±0.76 Staphylococcus aureus ATCC 25923
- - - 25.16±0.70 Escherichia coli ATCC 25922
- - - 22.50±0.50 Pseudomonas aeruginosa ATCC27853

36.59±1.96 20.12±0.79 17.55±0.63 20.33±0.57 Citrobacter freundii ATCC 8090
- - - 12.16±0.28 Schigella sonnei
- - - 22.66±0.28 Klebsiella pneumoniae ATCC700603

03
%50 %20 %10 GM

25.67±0.49 10.10±0.65 7.96±0.95 25.83±0.76 Staphylococcus aureus ATCC 25923
10.29±0.70 08.15±1.06 - 25.16±0.70 Escherichia coli ATCC 25922

- - - 22.50±0.50 Pseudomonas aeruginosa ATCC27853
38.76±1.08 27.60±2.09 22.05±0.68 20.33±0.57 Citrobacter freundii ATCC 8090
9.73±0.80 10.22±0.31 8.97±0.72 12.16±0.28 Schigella sonnei

- - - 22.66±0.28 Klebsiella pneumoniae ATCC700603
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) (

  

37°18 -24  

"Hexane"

)(.

P. Aeruginosa ATCC 27853K. Pneumoniae ATCC 700603

)GM(

22.50±0.522.66±0.28C. feundiiATCC 8090

50%20.05±0.4236.59±1.96

38.76±1.0801020320%  

18.85±0.5420.12±0.7927.60±2.09

)GM(20.33±0.57)23(

Staphylococcus aureus ATCC 25923325.67

±0.4950%10.10±0.6520%

25.83±0.76)24 -25(0102

.
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)23(:010203freundii ATCC 8090C.

=3±SD

)24:(010203S. aureus ATCC 25923

=3±SD

)25:(03S. aureus ATCC 2592310%20 %50%.

10%20%50%
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E. coli ATCC 25922Schigella sonnei3

08.97±0.7210.22±0.3109.73±0.80102050%

)GM(25.16±0.7012.16±0.28)26 -27(.

)26:(010203Schigella sonnei

=3±SD

)27:(010203E. coli ATCC 25922

=3±SD
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03

01.

Perry)2004(

  

peptidoglycane

.Hussain(2014)

Olea europaea

Staphylococcus aureusPseudomonas aeruginosa

Escherichia coliKlebsiella pneumoniae)17(

.

McGaw)2005(acide linoleniquemethyl

5,11,14,17-eicosatetraenoateStaphylococcus aureus  

Escherichia coliAgoramoorthy

)2007 (.Q.A. Shah

)2013 (Salmonella enteriditis

13076E. coli ATCC 25922.Seidel)4(200

acideoleiqueacide linoleique
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  acide Chaulmoogrique

)Trémoléires1998(.

Michener)1957(  

  acide oleique.Maczulak

)1981(palmitique"AcideAcide stéarique"

)13(  

.

2-3 -2-

2-3 -2-1-.L.Olea europea

Olea europea

""

"Staphylococcus aureus ATCC 25923

Escherichia coli ATCC 25922Citrobacter freundii ATCC 8090Pseudomonas aeruginosa

ATCC27853)08()28.(

Gram+

Escherichia coli ATCC 25922Pseudomonas aeruginosa
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ATCC27853081350%100%  

  Staphylococcus aureus ATCC 2592309

1150%100%Citrobacter freundii ATCC 809008

091410%  05%100%.

)Kesk n2012(

Staphylococcus aureus ATCC43300Pseudomonas aeruginosa ATCC 27853

Escherichia coli ATCC 29998Klebsiella pneumoniae CCM 2318.

Olea europea

Escherichia coliStaphylococcus aureusRavi)2010(  

S. aureus

E. coliP. aeruginosa)Chehab2013(  )Brahmi2013(

Olea europaea L. var. chemchaliS. aureus

P. aeruginosa E. coli.
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)08:( Olea europea.

)28:(Olea europea S. aureus ATCC25923E. coli ATCC 25922P.
aeruginosa ATCC27853C. freundii ATCC 8090.
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2-3 -2-2-L.Mentha aquatica

Mentha aquatica

)09()29(Citrobacter freundii ATCC 8090Klebsiella

pneumoniae ATCC 700603

100%18.34±0.6212.67±1.13Staphylococcus aureus

ATCC 25923Escherichia coli ATCC 25922 Schigella sonnei

100%52.35±2.7134.01±0.9539.41±0.7850%

26.24±0.5312.23±0.3219.11±0.42)29 -30 (

S. aureus ATCC 25923

Pseudomonas aeruginosa ATCC27853.

)09(:Mentha aquatica.
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)29(:Mentha aquatica L. S. aureus ATCC25923E. coli ATCC 25922

P. aeruginosa ATCC 27853C. freundii ATCC  8090S. sonneiK. pneumoniae ATCC 700603

 =3 ±SD

)30(:Mentha aquatica S. aureus ATCC25923
20%50 %100%.

20%100% 50%

S. aureus E. coli      P. aeruginosa   C. freundii      S. sonnei     K. pneumoniae
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) (

37°18-24  

.

"DMSO")(

.

De Billerberck)2007(

M. piperitaP. AeruginosaS. Aureus

1040.

Saeed2006)()(

M. piperita

E.coli13

Mahboubi2008)(M. pulegium

E. coli

.

Hajlaoui)2009(M. Pulegium

 M. longifoliaP. aeruginosa ATCC 27853S. aureus ATCC 25923

.
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Burt)2004(

 .

Belaiche)1979(

 :géraniol :eugénol :carvone

thuyone:citral :terpinènelimonènepinène...

Olea euroupea)01 (

Staphylococcus aureus

ATCC 25923Escherichia coli ATCC 25922Pseudomonas aeruginosa ATCC 27853

Citrobacter freundii ATCC 8090E. coli

ATCC 25922S. aureus ATCC

25923P. aeruginosa ATCC 27853)09()08 (

50%20%)3132(  

01.
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)31(:)01(Olea europeaS. aureus
ATCC 25923

=3±SD

)32(:)01 (Olea europeaP. aeruginosa
ATCC27853

=3±SD

)01( O. europea

ctir2
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C. freundii ATCC 8090)01(

Olea europea0108

18.8520%0920.0550%)33(.

 :)010203(

M. aquaticaC. freundii ATCC

8090M. aquatica

)34(20.05±0.4236.59±1.9638.76 ±1.08

50 %18.85±0.5420.12±0.7927.60±2.0920%

O. europea)01(

)33:()01(Olea euroupea
C. freundii ATCC 8090

=3±SD
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010203M. aquatica12.97±0.45

11.44±0.4350%20%.

E. coli ATCC 25922M. aquatica

08.96±0.4512.23±0.3220%50 %

  0308.15±1.0610.29±0.70

20%50 %0102

)35(.

)34:(Mentha aquatica)0102 03(

C. freundii ATCC 8090

=3±SD

M. aquaticaH1               H2             H3

20%

50%
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Schigella sonnei03

10.22±0.3109.73±0.8020%50%01

02  )35.(

)35:( Mentha aquatica)010203(E. coli ATCC 25922

=3±SD

)36:( Mentha aquatica)010203(Schigella sonnei

=3±SD

M. aquaticaH1         H2 H3

M. aquaticaH1 H2 H3

20%

50%

20%

50%
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M. aquaticaKlebsiella pneumoniae

ATCC70060309.67±0.450%20%

01 0203

)36(.

Staphylococcus aureus ATCC 259230102

03M. aquatica10.10±0.6518.68±1.29

20%25.67±0.4926.24±0.5350%

)37( .

)37:( Mentha aquatica)010203(
Klebsiella pneumoniae ATCC700603

=3±SD

M. aquaticaH1 H2 H3

20%

50%
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)38:( Mentha aquatica)010203(

Staphylococcus aureus ATCC 25923

=3±SD

M. aquaticaH1 H2 H3

20%

50%
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:

.

16815.81%0884.19%

12181016.76%

883.18 %

333008  52.28%22

46.35%14.

Olea europea

L.38acide Hexadecanoique(acide palmitique)

14.71%Nerolidol-(Z)09.45%.

Olea europea L.

.Mentha aquatica43

linalyl acetate26,10%-pinene22,7%linalol13,75%.

03

M. aquatica

Staphylococcus aureus ATCC 25923freundii ATCC 8090E. coli ATCC 25922

Schigella sonnei
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ABSTRACT 
 
In Algerian traditional medicine, the old olive oils were used especially, to treat respiratory and digestive system 
diseases. This study aimed to evaluate the decomposition degree of three samples at different ages of olive oils. The 
analysis and identification of the fatty acids (FA) composition of samples were performed using the (GLC-MS). This 
analysis led to the identification of 16, 18 and 30 fatty acids. This increase in the number of fatty acids in the 
samples was especially in the saturated fatty acids, As noted a decrease in the value of some unsaturated acids like 
oleic acid (75.36% in sample 01, 75.48% in sample 02 and 48.31% in sample 03) and increase in values of 
saturated fatty acids as palmitic acid (12.59% in sample 01, 13. 75.32% in sample 02 and 29.22% in sample 03). 
Some physicochemical properties were determined (Density, Iodine, Peroxide, Saponification and Acid values). The 
values of these properties were changed according to the chemical composition of the samples. 
 
Keywords:  Olive oil, chemical composition, saturated fatty acid, unsaturated fatty acid.  
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 

Olive oil is obtained from the fruits of Olea europea L. by mechanical or other physical means that do not lead to 
any chemical change. It contains acylglycerols, mainly triacylglycerols and in a lesser extent diacylglycerols, and 
other minor components represented by wax esters, free fatty acids, triterpenic alcohols, hydrocarbons, sterols, 
phenols, flavonoids, pigments, tocopherols, and volatile compounds. It is well established that olive oil quality is 
influenced by several factors such as variety, environmental conditions, cultural and harvesting practices and 
technological processes (1).  
 
The chemical composition of olive oil is also influenced by genetic factors (cultivar) and environmental 
(edaphological characteristics and climatic conditions), for this reason the production area is largely responsible for 
the characteristics of the olive oil. Besides the quality of olive oil is strongly related to the physiological conditions 
of the fruit from which it was extracted. The stage of ripening may directly or indirectly affect oil quality. The fruit 
physiology undergoes changes directly related to the age, and these changes alter the oil quality (2). Furthermore, 
there is an indirect effect provided by the action of external agents of deterioration which increase during fruit 
ripening. In fact, as ripening advances certain metabolic processes which involve changes in the profile of certain 
compounds such as triglycerides, fatty acids, polyphenols, tocopherols, chlorophylls and carotenoids occur (3). 
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These variations are reflected in the sensory characteristics, especially in the aroma, the oxidative stability and/or the 
nutritional value of the final product, and of course, in the quality degree (4). 
 
Storage conditions are considered critical variables that influence the quality of olive oil and its shelf life which is 
attributable to lipid oxidation mechanisms which lead to rancidity. Glass and metal bottles were used for packaging 
olive oils (5). The major function of packaging materials is related to their barrier properties against moisture, 
oxygen and light. It is known that these reactions are catalyzed by light and heat and are partly slowed down by 
compounds belonging to the un-saponifiable fraction. Polyphenols and tocopherols are the two main groups of 
compounds acting as primary antioxidants to inhibit oxidation in olive oils (6).  
 
In Algerian traditional medicine the old olive oil was used widely to treat respiratory diseases and some digestive 
system diseases.  Therefore, this research aimed to determine the chemical composition, mainly the fatty acid 
content, of three olive oil samples stored for different times under the same conditions.   
 

MATERIALS AND METHODS 
 
 Oil samples and physicochemical analysis 
Oil samples, one year old sample (OL1), 12 year old sample (OL2) and 33 year old sample (OL3)   were provided 
by local farmers (from same trees). The oils were extracted using traditional method. Some physicochemical 
properties of the samples (color; density; PH, acid, saponification, peroxide and iodine indices) were also measured.    
 
Methylation and GLC-MS analysis 
The oil triglycerides were transferred into methyl ethers of acids by esterification with methanol solution (7, 8, 9). 
The chromatography of the methyl ethers solution in hexane was carried on the instrument "GLC-MS complex 
Clarus 600 C MS”. Conditions for the analysis: capillary column with the length of 30 m, with the diameter of 0,25 
mm; fixed phase BPX-70 with thickness of the film of 0,25 µm. Helium (He) was the carrier gas with velocity of 
0,75 ml/min. Applied sample volume of 0,5 µl, and split (1:40). Temperature of the injector was 230°C. Program 
temperature of the columns thermostat: initial temperature,100°C for 2 min; followed by a rise to 185°C with the 
speed of 5°C/min, and then an isotherm step of 185°C for 10 min. Quantitative determination was accomplished 
according to the data of the flame-ionization detector (temperature, 230°C) and the methyl ethers identification was 
conducted according to the data of the mass-spectrometric of the detector (temperature of the interface of 
introduction,180oС, the source temperature, 200°

С, ion current, 1.5 A, electrons energy -70 eV). Analyses were 
carried out in triplicates, and confidence intervals with the level of significance 95% were determined. 
 
Physicochemical properties determination 
Density value (DV) was determined according to the Algerian center of quality control and packaging (10). Iodine 
index was determined using Hanus method (Flavia et al., 2014)"with some modification" (11). Peroxide (PI), 
Saponification (SI) and Acid (AI) indices were determined in Analytical Laboratory of Vegetable Extracts and 
Fragrances LEXVA Analytique-France). 

 
RESULTS AND DISCUSSION 

 
The studied oil samples were analyzed for their color and odor. OL1 sample (one year old) was green-yellowish 
with olive odor, and OL2 sample (stored for 12 years) was very clear green-yellowish and with strong butyric odor. 
Whereas, OL3 sample (stored for 33 years) was transparent-whitish and was characterized by highly rancid odor.   
 
Oil samples of Olea europea L. (OL1, OL2 and OL3) were analyzed by GC-MS leading to the identification of 16, 
18 and 30 compounds for oil samples respectively (Table 1). Oleic acid methyl ester was the major compound for 
samples OL1, OL2, OL3, with percentage of 75.36%, 75.48% and 48.31%; followed by Palmitic acid methyl ester 
(12.59%, 13.32% and 29.22%) respectively. These results showed that the concentration of Oleic acid methyl ester 
decreases with respect to the increase in storage period of samples. The same observation was recorded for palmitic 
acid methyl ester, where its percentage increased with the increase in storage period. By the same word, the number 
of the compounds identified in analyzed samples increases according to the increase in storage time (16, 18 and 30 
compounds for OL1, OL2 and OL3 respectively). For example, the occurrence of squalene in OL1 and OL2 
samples, while, it disappeared in OL3 sample. Furthermore, the occurrence of new compounds in OL2 and OL3 
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samples such as cis-9, 10-Ethoxystearic Acid methyl ester and nonanoic acid 9-oxo-methyl ester in sample 02, while 
in OL3 sample, other 17 new compounds representing (10.35%) were detected such as cis-11-12-Ethoxystearic acid 
methyl ester, octanol-1, nonanoic acid methyl ester and trans-9-10-Epoxystearic acid methyl ester. Furthermore, 
linoleic acid methyl ester and linolenic acid methyl ester appeared in OL1 and OL2 samples, but disappeared in the 
third sample. 
 
No significant difference in the percentages of chemical compounds between samples 01 and 02, this small 
difference is probably due to the different climatic conditions and rainfall during the growing seasons or to another 
factor such as sample age and storage condition. 
 
Table 1: Chemical composition (%) of  the three samples of olive oils. One year old  sample (OL1), 12 year old sample (OL2) and 33 year 

old sample (OL3). 
 

 
 

Compounds 
Chemical 
Formula 

OL1 OL2 OL3 

1 Benzyl alcohol C7H8O 0.01 0.01 0.09 
2 Myristic acid, methyl ester С14:0 0.01 0.01 0.02 
3 Palmitic acid, methyl ester C16:0 12.59 13.32 29.22 
4 7-Hexadecenoic acid, methyl ester, (Z)- C16:1 [7Z] 0.06 0.06 0.04 
5 Palmitoleic acid, methyl ester C16:1 [9Z] 0.78 0.78 0.39 
6 Margaric acid methyl ester C17:0 0.09 0.08 0.31 
7 Cyclopropaneoctanoic acid, 2-hexyl-, methyl ester C18H34O2 0.14 0.10 0.09 
8 Stearic acid, methyl ester C18:0 2.61 2.67 5.57 
9 Oleic acid, methyl ester C18:1 [9Z] 75.36 75.48 48.31 
10 cis-Vaccenic acid methyl ester C18:1 [12Z] 2.13 2.10 0.87 
11 Linoleic acid Methyl ester C18:2 [9Z,12Z] 5.37 4.50 - 
12 Linolenic acid Methyl ester C18:3 [9,12/15] 0.30 0.10 - 
13 Arachidic acid methyl ester C20:0 0.29 0.30 0.65 
14 11-Eicosenoic acid Methyl ester C20:1 [11Z] 0.14 0.13 0.08 
15 Behenic acid, methyl ester C22:0 0.07 0.06 0.21 
16 Squalene C30H50 0.07 0,03 - 
17 .cis-9,10-Ethoxystearic Acid, methyl ester C19H36O3 - 0.20 2.26 
18 Nonanoic acid, 9-oxo-, methyl ester C10H18O3 - 0,01 - 
19 Nonanal C9H18O - - 0,93 
20 Nonanoic acid, methyl ester C9:0 - - 1,57 
21 Octanol-1 С8H18O - - 0,27 
22 Decanal C10H20O - - 0,42 
23 2-Decanone C10H20O - - 0,08 
24 Capric, methyl ester C10:0 - - 0,41 
25 1-Nonanol C9H20O - - 0,1 
26 2-Decenoic acid, methyl ester, (E)- C10:1 [2E] - - 0,08 
27 Heptanedioic acid, dimethyl ester C9H16O4 - - 0,1 
28 Methyl 8-oxooctanoate C9H16O3 - - 0,24 
29 Suberic acid, dimethyl ester C10H1804 - - 0,77 
30 Azelaic acid, dimethyl ester C11H20O4 - - 1,88 
31 Decanedioic acid, dimethyl ester C12H22O4 - - 0,35 
32 cis-11,12-Ethoxystearic Acid, methyl ester C19H36O3 - - 0,41 
33 Chaulmoogric acid, methyl ester , D- C19H34O2 - - 1,58 
34 trans-9,10-Epoxystearic  Acid, methyl ester C19H36O3 - - 1,16 

 Total  100% 99.94% 98.46% 
 Total saturated acids  15.80% 16.76% 46.18% 
 Total unsaturated acids  84.19% 83.18% 52.28% 

 
There was a decrease in the concentration of some unsaturated acids in OL1, OL2 and OL3 samples such as oleic 
acid (75.36%, 75.48% and 48.31%) respectively; Linoleic acid (05.37%, 04.50% and 00.00%) and increase in values 
of saturated fatty acids as palmitic acid (12.59%, 13. 32% and 29.22%) and Stearic acid (02.61%, 02.67% and 
05.57%).   
 
In oil sample 01, saturated and unsaturated fatty acids were recorded with 15.81% and 84.21% respectively; 
Comparable concentrations were observed for OL2 (16.76% and 83.18%) respectively. In contrast, an increase in 
saturated fatty acids (46.18%) and a decrease in unsaturated fatty acids (52.28%) were noticed in OL3; in this oil 
sample, saturated (07.76%) and unsaturated (2.59%) new fatty acids (18 compounds) were detected, (Figure 1). 
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Figure 1: Saturated and unsaturated fatty acids in olive oil samples. One year old sample (olive oil1), 12 year old sample (olive oil2) and 

33 year old sample (olive oil3) 
 

The increase in saturated fatty acids may be was the reason for increasing in the density of the OL1, OL2 and OL3 
samples 0.912 ± 0.005, 0.916 ± 0.001 and 0.993 ± 0.005 (20°C/water in 20°C) respectively, (Figure 2).  
 

 

 
 

Figure 2: Density of olive oil simpales. One year old sample (OL1), 12 year old sample (OL2) and 33 year old sample (OL3) 
 

Similar results were found by Hashempour et al., (12) with those found in present study in sample 01, whereas the 
major compounds in five samples of Iranian olive oils were oleic and palmitic acids followed by linoleic and stearic 
acids. According to Matthäus et al., (13), the major fatty acids found in Turkish olive oil were oleic, linoleic, 
palmitic, and stearic acids.  Shahat et al., (14) Observed in their studies that oleic acid  was the predominant fatty 
acids, followed by linloeic and palmitic acids in three  Libyan samples tested of olive oils. 
 
Beltran et al. (15) reported that the major saturated fatty acid in virgin olive oils is palmitic acid and they return this 
result to that low growth temperature may increase membrane lipid unsaturation in order to maintain membrane 
fluidity at low temperatures. The lower temperatures decrease fatty acid biosynthesis during the June-November 
period. 
 
In the study of Xueqi et al., (16) the results showed that cold storage conditions (4.5 and -27˚C) was sufficient to 
retard oxidation and hydrolysis during extra virgin olive oils storage with no significant change in these flavor 
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aspect over 18-week of storage. In addition, concentrations of free fatty acids of oil samples stored at 4.5 ˚C and -27 
˚C increased slightly during storage period while the ones stored at 25 ˚C had a significant increase. For higher 
initial values of FFA, there were higher rates of accumulation of free fatty acids, especially at higher storage 
temperature. 
 
Lo´pez-Lo´pez et al., (17) concluded that the polyunsaturated fatty acids are the most sensitive to transformation and 
oxidative deterioration in some storage conditions. Furthermore, it’s well known that fatty Acids compositions of 
olive oils are affected by crop season, climatological conditions and environmental factors (18). 
 
The effects of the agronomic factors are different for each fatty acid. Fatty acids that are influenced by temperature 
fluctuations and rainfall registered during oil biosynthesis and summer, are palmitic and oleic acids. In addition, 
harvesting period and thus, ripening stage affected palmitic, steraric, linoleic, and linolenic acids (15). 
 
In the study of Noureddini  and Kanabur (19), the azelaic and nonanoic acids are the main products of oleic acid 
oxidation reactions, as the unsaturation bond in oleic acid is effectively cleaved, yielding mainly the corresponding 
mono- and di-carboxylic acids (C17-C19). 
 
The Acid indices (mg KOH/g oil) of the samples 01, 02 and 03 ranged from 1.7, 11.3 to 107.5 respectively (Table 
2), and the Acid indices (% Oleic acid) were 0.9, 5.7 and 54.0 respectively, whereas, Peroxide indices (meq O2/kg 
oil) ranged from 7.2, 11.6 and 14.1 respectively. In addition, the content of saponification indices from these 
samples were 191, 194 and 279. Samples pH values measured by pH-meter apparatus was changed and decreased by 
a large margin with values of 5.8, 3.6 and 1.7 for OL1, OL2 and OL3 respectively. Changes in chemical 
composition between the olive oil samples was the reason for the pH changing and other chemical indices (Iodine, 
Acid, Peroxide and Saponification indices), which indicates that the quality of these oil samples changed. These 
results are different with those found by other investigations (16, 18, 20), where the values obtained were lower than 
those obtained in present study. In addition the values of free acidity «given as the percentage of oleic acid» in the 
present study were different from those found by Gallardo-Guerrero et al.  (21). 
 
In studies of Mabroka et al., (2014) the acid values (% oleic acid ) were wobbled between 0.22 and 0.72, whereas 
the peroxide values were wobbled between 07 and 12 (meq O2Kg-1), while the iodine values  were wobbled 
between 76 and 91. The results of Gambacorta et al., (2004) showed that the acid values of olive oils were less than 
01; these results did not changed while the olive oils stored since one year in ambient temperature, but the values of 
another sample stored in 37 °C were changed. 
 
Storage of olive oil in room temperature for longue period increases the chemical composition and the saturation of 
the olive oil and affects some physicochemical properties such as color, density, acid, saponification, peroxide and 
iodine indices. No significant difference in chemical composition between one year olive oil sample and olive oil 
stored  
 
Table 2: Physicochemical properties of  the three samples of olive oils. One year old sample (OL1), 12 year old sample (OL2) and 33 year 

old sample (OL3) 
 

Test Olive oil 01 Olive oil 2 Olive oil 3 
Density (20°C/water in 20°C)   0.912 ± 0.005 0.916 ± 0.001 0.993 ± 0.005 
Iodine index (Hanus) 79.962 ± 10.77 84.078 ± 9.71 31.749 ± 7.05 
Saponification  index (mg KOH/g of oil) 191 194 279 
peroxide index (mmol o2Kg-1

 of oil) 3.6 5.8 7.1 
peroxide index  (meq O2Kg-1

 of oil) 7.2 11.6 14.1 
acid index  (mg KOH/g) 1.7 11.3 107.5 
acid index  (%  oleic acid) 0.9 5.7 54.00 
pH    5.8 3.6 1.7 

 
for 12 years. Whereas in olive oil stored for 33 years, 17 new compounds were detected and significant difference in 
its chemical composition compared to the first sample. This change in the chemical composition may create a 
change in the therapeutic properties of olive oil. Thus, deeper studies should be addressed to understand the effects 
of storage period and conditions as well as packaging materials on bioactivity of olive oil. 
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Abstract

Chemical  analysis  of  three olive oil  Samples Stored for  (1 year,  12 and

33 years) allowed to us count 16, 18 and 31 fatty compound, the major

compounds were oleic acid and palmitic acid. While the essential oil Analysis

by GC and GC/MS of aerial parts of the same plant Olea europea L. allowed

the identification of 38 compounds, the main compound was palmitic acid,

whereas the analysis of the essential oils of Mentha aquatica L.  by GC and

GC / MS has identified 43 compound, the major compound were Linalyl

acetate (26.10%), -pinene (22.7%), linalol (13.75%). Results of the

antibacterial activity were different, this activity depend on the oil and

concentration used.

Key words: medicinal plants, olive oil, essential oil,  antibacterial activity,

Olea europea L., Mentha aquatica L..


