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Abstract

Eugenol (4-allyl-2-methoxyphenol, AMP), is a well known a biologically active phenolic component and essential oil from Eugenia caryophyllata, which widely used of Eugenol as an antiseptic
and analgesic in dental care, so it is active against oral bacteria associated with dental caries and
periodontal disease as well as previous studies have shown the effect of Eugenol antifungal; anticarcinogenic; anti-allergic; anti-mutagenic activity; antioxidant and insecticidal properties, therefore it can be used in preparation of various food as a flavouring agent and cosmetic.
This study aimed to synthesize derivative new medical material 2-(4-allyl-2-methoxyphenoxy)
acetic acid (AMPAA) from eugenol (4-allyl-2-methoxyphenol) (AMP) and investigate the antimicrobial activities of both AMP and derivative component (AMPAA), The minimum inhibitory
concentration (MIC); minimum bactericidal concentration (MBC) and sensitivity against six
pathogenic bacterial isolates: Streptococcus. pyogens; Enterococcus. faecalis; Escherichia. coli ;
Klebsiella pneumoniae; Bacillus. subtilis and Proteus. mirabilis with study compare the efficiency for both AMP and AMPAA on the same bacterial isolate obtained from Iraqi hospitals.
In this present study synthesize new medical material (AMPAA) from AMP by reacting sodium
eugenate with sodium chloroacetic acid and prepare soluble water from eugenol and its derivative
AMPAAto scanning the antimicrobial efficacy against some pathogenic bacteria isolatesby two
common methods; well diffusion and broth dilution methods.
Results of the present study show all bacterial isolates were sensitive to both AMP and AMPAA
in low concentration except K. pneumoniae, also 10.0 and 5.0 μg/mL of AMP and AMPAA as
MBC for bacterial isolates except K. pneumoniae and P. mirabilis that’s meaning the new derivative compound AMPAA has more efficacy on six bacterial isolate than eugenol (AMP).
By using Well diffusion method all bacterial isolates were sensitive to both (AMP and AMPAA)
in low concentration, but K. pneumoniae was killed in same concentration, so all isolates have
been killed at concentrations between (10 - 50 μg/mL) of new derivative compound (AMPAA), at
the same concentration of AMP were killed for K. pneumoniae and P. mirabilis) ,as well as all
isolates have varying degrees of sensitivity towards both (AMP and AMPAA), whereas all isolates where more sensitive to AMPAA than AMP.
In conclusion, all bacterial isolate were sensitive to both AMP and AMPAA in low concentration
except K. pneumoniae, also 10.0 and 5.0 μg/mL of AMP and AMPAA respectively conceder as
MBC for bacterial isolate except K. pneumoniae and P. mirabilis, that killed in these concentration,so at the same concentration of AMP and AMPAA bacterial isolates were sensitivity by well
diffusion method, whilst its killed by broth method, that’s consulate broth method was best than
diffusion method.
Keywords: AMP, Eugenol, 4-allyl-2-methoxyphenol, AMPAA, 2-(4-allyl-2-methoxyphenoxy)
acetic acid.

اﻟﺨﻼﺻـﺔ

 ﻣﻦ ﻣﺮﻛﺒﺎت اﻟﻔﯿﻨﻮﻟﯿﺔ اﻟﻤﻌﺮوف ﺑﻔﻌﺎﻟﯿﺘﺔ اﻟﺒﯿﻮﻟﻮﺟﯿﺎ وھﻮ ﻣﻦ اﻟﺰﯾﻮت اﻟﻤﺸﺘﻘﺔ،(AMP)ﻣﯿﺜﻮﻛﺲ ﻓﯿﻨﻮل-2- اﻷﻟﯿﻞ4) زﯾﺖ اﻟﻘﺮﻧﻔﻞ
 ﻛﻠﺬﻟﻚ ﻓﮭﻮ ﻓﻌﺎل ﺿﺪ اﻟﺒﻜﺘﺮﯾﺎ اﻟﺘﻲ ﺗﺮاﻓﻖ ﺗﺴﻮس، واﻟﺘﻲ ﺗﺴﺘﺨﺪم ﻋﻠﻰ ﻧﻄﺎق واﺳﻊ ﻛﻤﻄﮭﺮ وﻣﺴﻜﻦ ﻟﻠﻌﻨﺎﯾﺔ ﺑﺎﻷﺳﻨﺎن، ﻣﻦ اﻟﻘﺮﻧﻔﻞ
 ﻣﻀﺎد ﻟﻠﺤﺴﺎﺳﯿﺔ؛ ﻣﻀﺎدة, وھﻨﺎك دراﺳﺎت ﺳﺎﺑﻘﺔ ﺣﻮل ﺗﺄﺛﯿﺮھﺎ ﻛﻤﻀﺎد ﻟﻠﻔﻄﺮﯾﺎت و ﻣﻀﺎد ﺳﺮطﺎﻧﻲ،اﻷﺳﻨﺎن وأﻣﺮاض اﻟﻠﺜﺔ
 وﺑﺎﻟﺘﺎﻟﻲ ﻓﺈﻧﮫ ﯾﻤﻜﻦ أن ﺗﺴﺘﺨﺪم ﻓﻲ إﻋﺪاد اﻟﻄﻌﺎم اﻟﻤﺨﺘﻠﻔﺔ،(1)  وﻟﺔ ﺧﺼﺎﺋﺺ ﻣﻀﺎدة ﻟﻸﻛﺴﺪة وﻗﺎﺗﻞ ﻟﻠﺤﺸﺮات.ﻟﻠﻌﻮاﻣﻞ اﻟﻤﻄﻔﺮة
.(2)ﻛﻤﺎدة ﻣﻨﻜﮭﺔ وﻓﻲ ﻣﺴﺘﺤﻀﺮات اﻟﺘﺠﻤﯿﻞ
( ﻣﺸﺘﻘﺔ ﻣﻦAMPAA) ﺣﻤﺾ اﻟﺨﻠﯿﻚ-ﻣﯿﺜﻮﻓﯿﻨﻮﻛﯿﺲ-2-اﻷﻟﯿﻞ-4) -2 ﺗﮭﺪف ھﺬه اﻟﺪراﺳﺔ إﻟﻰ ﺗﺼﻨﯿﻊ ﻣﺎدة طﺒﯿﺔ ﺟﺪﯾﺪة
 ﻣﻦ ﺧﻼل،(AMPAA)  و اﻟﻤﺸﺘﻘﺔAMP ( واﻟﺘﺤﻘﻖ ﻣﻦ ﻧﺸﺎطﮭﺎ ﻛﻤﻀﺎد ﻣﯿﻜﺮوﺑﻲ ﻟﻠﻤﺎدﺗﯿﻦAMP-2- اﻷﻟﯿﻞ4) اﻷوﺟﯿﻨﻮل
( وﺣﺴﺎﺳﯿﮫ ﺗﺠﺎة ﺳﺘﺔ اﻟﻌﺰﻻتMBC) (؛ و اﻟﺤﺪ اﻷدﻧﻰ ﻣﻦ اﻟﺘﺮﻛﯿﺰ اﻟﻘﺎﺗﻞ ﻟﻠﺒﻜﺘﺮﯾﺎMIC) دراﺳﺔ اﻟﺤﺪ اﻷدﻧﻰ ﻟﻠﺘﺮﻛﯿﺰ اﻟﻤﺜﺒﻂ
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 ﻋﻠﻰ ﻧﻔﺲ اﻟﻌﺰﻻت اﻟﺒﻜﺘﯿﺮﯾﺔ اﻟﺘﻲ ﺗﻢAMPAA وAMP  ﻣﻊ دراﺳﺔ ﻣﻘﺎرﻧﺔ ﻟﻜﻔﺎءة ﻛﻼ اﻟﻤﺎدﺗﯿﻦ,اﻟﺒﻜﺘﯿﺮﯾﺔ اﻟﻤﺴﺒﺒﺔ ﻟﻸﻣﺮاض
.اﻟﺤﺼﻮل ﻋﻠﯿﮭﺎ ﻣﻦ اﻟﻤﺴﺘﺸﻔﯿﺎت اﻟﻌﺮاﻗﯿﺔ
 اﻟﺼﻮدﯾﻮم ﻣﻊ ﺣﺎﻣﺾeugenate  ﻋﻦ طﺮﯾﻖ ﺗﻔﺎﻋﻞAMP ( ﻣﻦAMPAA) ھﺬه اﻟﺪراﺳﺔ ﺗﻢ اﺷﺘﻘﺎق ﻣﺎدة طﺒﯿﺔ ﺟﺪﯾﺪة
, ﻟﮭﺎ ﻗﺎﺑﻠﯿﺔ ﻟﻠﺬوﺑﺎن,اﻟﻜﻠﻮروأﺳﯿﺘﯿﻚ اﻟﺼﻮدﯾﻮم وﺗﺤﻀﯿﺮ ﻣﺤﻠﻮل ﻣﺎﺋﻲ ﻣﻦ اﻟﻤﺎدة اﻻوﻟﯿﺔ و اﻟﻤﺎدة اﻟﺜﺎﻧﯿﺔ اﻟﺠﺪﯾﺪة اﻟﺘﻲ اﺷﺘﻘﺖ ﻣﻨﮭﺎ
وﻗﺪ ﺗﻢ دراﺳﺔ ﻓﻌﺎﻟﯿﺘﮭﻤﺎ ﻛﻤﻀﺎد ﻣﯿﻜﺮوﺑﻲ ﺿﺪ ﺑﻌﺾ أﻧﻮاع اﻟﺒﻜﺘﯿﺮﯾﺎ اﻟﻤﺴﺒﺒﺔ ﻟﻸﻣﺮاض ﺑﻄﺮﯾﻘﺘﻲ )اﻻﻧﺘﺸﺎر ﺑﺎﻟﺤﻔﺮ واﻟﺘﺨﻔﯿﻒ
.(اﻟﻤﺘﺴﻠﺴﻞ
 ﻓﻲ ﺗﺮﻛﯿﺰ ﻣﻨﺨﻔﺾAMPAA وAMP وﻗﺪ اظﮭﺮت ﻧﺘﺎﺋﺞ اﻟﺪراﺳﺔ اﻟﺤﺎﻟﯿﺔ ﻛﻞ اﻟﻌﺰﻻت اﻟﺒﻜﺘﯿﺮﯾﺔ ﻛﺎﻧﺖ ﺣﺴﺎﺳﺔ ﻟﻜﻼ اﻟﻤﺎدﺗﯿﻦ
 ﻋﻠﻰ اﻟﺘﻮاﻟﻲAMPAA وAMP  ﻣﻞ ﻣﻦ/  ﻣﯿﻜﺮوﻏﺮام5.0  و10.0  وﻗﺪ وﺟﺪ ان ﺗﺮﻛﯿﺰي،K. pneumoniae ﻋﺪا ﺑﻜﺘﺮﯾﺎ
 واﻟﺘﻲ ﺗﻢ ﻗﺘﻠﮭﻤﺎ ﻓﻲP. mirabilis وK. pneumoniae ( ﻟﻜﻞ اﻟﻌﺰﻻت ﻋﺪا ﺑﻜﺘﺮﯾﺎMBC) اﻋﺘﺒﺮ ﻛﺘﺮﻛﯿﺰ ادﻧﻰ ﻗﺎﺗﻞ ﻟﻠﺒﻜﺘﺮﯾﺎ
.(AMP)  ﻛﺎن اﻛﺜﺮ ﻓﻌﺎﻟﯿﺔ ﻋﻠﻰ ﻋﺰﻻت اﻟﺪراﺳﺔ ﻣﻦ اﻟـAMPAA  وھﺬا ﯾﻌﻨﻲ أن اﻟﻤﺮﻛﺐ اﻟﻤﺸﺘﻖ اﻟﺠﺪﯾﺪ،ھﺬﯾﻦ اﻟﺘﺮﻛﯿﺰﯾﻦ
 وﻟﻜﻨﮭﺎ،( ﻓﻲ ﺗﺮﻛﯿﺰ ﻣﻨﺨﻔﺾAMPAA وAMP) ﺑﺎﺳﺘﺨﺪام طﺮﯾﻘﺔ اﻻﻧﺘﺸﺎر ﻛﺎﻧﺖ ﻛﻞ اﻟﻌﺰﻻت اﻟﺒﻜﺘﯿﺮﯾﺔ ﺣﺴﺎﺳﺔ ﻟﻜﻼ اﻟﻤﺎﺗﯿﻦ
 ﺑﺎﻻﺿﺎﻓﺔ ﻟﺬﻟﻚ ﻓﺎن ﻛﻞ ﻋﺰﻻت اﻟﺪراﺳﺔ ﻗﺪ ﻗﺘﻠﺖ ﻓﻲ ﺗﺮاﻛﯿﺰ ﺗﺮاوﺣﺖ ﺑﯿﻦ، K. pneumoniae ﺑﻨﻔﺲ اﻟﺘﺮﻛﯿﺰ ﻗﺪ ﻗﺘﻠﺖ ﺑﻜﺘﺮﯾﺎ
 ﻗﺘﻠﺖ ﻓﻘﻂAMP  ﻏﯿﺮ اﻧﮫ ﻓﻲ ﻧﻔﺲ اﻟﺘﺮﻛﯿﺰ ﻣﻦ،(AMPAA)  ﻣﻞ( ﻟﻠﻤﺮﻛﺐ اﻟﻄﺒﻲ اﻟﺠﺪﯾﺪ اﻟﻤﺸﺘﻖ/  ﻣﯿﻜﺮوﻏﺮام50-10)
S.  ﻟﻠﻌﺰﻻت اﻟﺒﺎﻗﯿﺔ اﻟﻤﺘﻀﻤﻨﮫMBC ﻓﻲ ﺣﯿﻦ اﻋﺘﺒﺮت ھﺬة اﻟﺘﺮاﻛﯿﺰ ﻛــ,P. mirabilis وK. pneumoniae ﻋﺰﻻت ﺑﻜﺘﺮﯾﺎ
 وﻛﺬﻟﻚ ﻛﻞ اﻟﻌﺰﻻت ﻟﮭﺎ درﺟﺎت ﻣﺘﻔﺎوﺗﺔ ﻣﻦ اﻟﺤﺴﺎﺳﯿﺔ ﺗﺠﺎه ﻛﻞ ﻣﻦpyogenes, E. faecalis, B. subtilis and E. coli
.(AMPAA وAMP)
K.  ﻓﻲ ﺗﺮﻛﯿﺰ ﻣﻨﺨﻔﺾ ﻋﺪاAMPAA وAMP اظﮭﺮت ﻧﺘﺎﺋﺞ اﻟﺪراﺳﺔ ان ﻛﻞ ﻋﺰﻻت اﻟﺒﻜﺘﯿﺮﯾﺎ ﻛﺎﻧﺖ ﺣﺴﺎﺳﺔ ﻟﻜﻼ اﻟﻤﺎدﺗﯿﻦ
 ﻋﻠﻰ اﻟﺘﻮاﻟﻲ ﻛﺎدﻧﻰ ﺗﺮﻛﯿﺰ ﻗﺎﺗﻞAMPAA وAMP  ﻣﻞ ﻣﻦ/  ﻣﯿﻜﺮوﻏﺮام5.0  و10.0  وأﯾﻀﺎ ﻛﺎن ﺗﺮﻛﯿﺰي، pneumoniae
 وان طﺮﯾﻘﺔ اﻟﺘﺨﻔﯿﻒ ﻛﺎﻧﺖ أﻓﻀﻞ ﻣﻦ, ﺣﺒﺚ ﺗﻢ ﻗﺘﻠﮭﻤﺎ ﺑﮭﺬه اﻟﺘﺮاﻛﯿﺰP. mirabilis وK. pneumoniae ﻟﻠﺒﻜﺘﺮﯾﺎ ﻟﻌﺰﻻت ﻋﺪا
،(AMP) ( ھﻲ أﻛﺜﺮ ﺗﺄﺛﯿﺮ ﻋﻠﻰ ﺳﺘﺔ ﻋﺰﻻت ﺑﻜﺘﯿﺮﯾﺔ ﻣﻦ اﻷوﺟﯿﻨﻮلAMPAA)  وﻛﺬﻟﻚ ﻣﺮﻛﺐ ﻣﺸﺘﻖ ﺟﺪﯾﺪ، طﺮﯾﻘﺔ اﻻﻧﺘﺸﺎر
 ﻛﻤﻀﺎدات ﺣﯿﻮﯾﺔ ﺟﺪﯾﺪة ﺿﺪAMP وAMPAA ﻟﺬﻟﻚ ﻧﻮﺻﻲ ﺑﺪراﺳﺎت ﻣﺴﺘﻘﺒﻠﯿﺔ ﻗﺪ ﯾﻔﺘﺢ طﺮﯾﻘﺎ ﺟﺪﯾﺪا ﻓﻲ اﺳﺘﺨﺪام اﻟﻤﺮﻛﺒﺎت
.اﻟﺒﻜﺘﺮﯾﺎ اﻟﻤﺮﺿﯿﺔ

agent [7]. Zinc oxide-eugenol materials have
been developed for utilization in number of dental applications; they are most widely employed
as antibacterial and palliative agent in treatment
of the lesions [8].
antiseptic, disinfectant and also widely used as
an analgesic, as well as in cosmetic and food
products as flavoring, antimicrobial, and antioxidant agent [Hattori et al., 1986 ].
So eugenol has limit to stabilization and dispersion in aqueous food systems, which causing increasing concentration required for antimicrobial
functions, which may lead to phase separation
and negatively affect the quality of food [9].
A derivative of eugenol was prepared by reacting
sodium eugenate with sodium chloroacetic acid
to give, 2-(4-allyl-2-methoxyphenoxy)acetic acid(AMPAA), this derivative was characterized
by the available elemental analysis,UV-visible,
Infrared absorption spectrophotometry, 1H and
13
C NMR spectrometric techniques[10].

Introduction

Increasing resistance of pathogenic bacteria to
many antibiotics, multidrug resistace as well as
conventional chemicals were prompting the scientists to search alternative or novel sources such
as plants extract and their derivatives as essential
oils, that playing important role as bactericidal
and bacteriostatic [3]. These activities of plants
are extract and their derivatives due to have high
level of phenolic derivatives [4]. Thus Eugenol,
4-allyl-2-methoxyphenol (AMP) is main constituent of essential oil obtained from commonly
consumed spices such as Eugenia caryophyllata
or Syzygiumaromaticum (clove), molecular formula of Eugenol is C10H12O2 with has molecular
weight (164.21), as dark yellow viscous oily liquid with a strong clove flavor in normal temperatures, so its slightly soluble in water as well as
easily dissolved in organic solvents [5]. This
component has widely applied in dentistry, anesthetics, analgesics, anti-inflammatory agents and
flavouring agents. Eugenolhas been used as antibacterial against Escherichia coli, antihelicobacter and antiproliferative. So, in dentistry, it is
employed as an antiseptic, disinfectant and also
widely used as an analgesic, as well as in cosmetic and food products as flavoring, antimicrobial, and antioxidant agent [6].
In addition to these antioxidant properties, it protects neurons in culture from toxic events. It has
activities of anti-convulsive and hypothermic

Materials and Methods
A- Material:
Sodium hydroxide, Eugenol, sodium chloroacetate from BDH, UK, Mueller-Hinton agar
(Difco), and 95 % methanol from Merck, Germany.
B- Instrument:
Melting points were determined with Stuart Scientific melting point SMP1, England melting
30
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trophotometry, 1H and 13C NMR spectrometric
techniques.

point apparatus. The electronic absorption spectra were recorded in 95 % methanol by using
Varian 100 Conc. UV-visible Spectrophotometer with 1.0cm quartz cell immediately after
preparing the solutions in range 200-800 nm. Infrared spectra of the compounds were carried out
by using KBr pellets in the range of 400-4000
cm-1 on Fourier transform Infrared spectrophotometer. The 1H and 13C NMR spectra were recorded on 300 MHz Bruker DMK-500 NMR
Spectrometer by employing TMS as internal
standard. Elemental analysis of C, H, and N of
complexes were determined by micro analytical
methods by Carlo-Erbamicroanalyser (Shimadzu
model 8300).

+

Eugenol (AMP) chloroacetate

2-(4-allyl-2methoxyphenoxy)acetic
acid(AMPA)

D- Bacterial strains:
Test pathogenic bacteria used in this study were
stock cultures of standard and local isolates obtained from Al-Yarmuk Teaching Hospital,
Baghdad medical City Teaching Laboratories,
and Health Center Laboratories in Baghdad. Bacterial isolate as gram-positive bacteria include: S.
pyogens, E. faecalis, B. subtilis andGramnegative bacteria as: E. coli, K. pneumoniae and
P. mirabilis. Cultures of these bacteria were
grown in Mueller-Hinton broth at 37°C and
maintained on slants of nutrient agar at 4°C. The
isolates were identified and checked for their purity on the basis of the following characteristics:
morphology of the colonies by microscopical
examinations; Gram's stain [11] morphological
feature on culture media, and biochemical tests
[12] as well as Vietk system.

C-Preparation
of
2-(4-allyl-2-methoxyphenoxy) acetic acid (AMPAA):
Eugenol (5.0 g, 30 mmol) dissolved in a solution
of NaOH (1.4 g., 33 mmol) in 75 mL 95 % ethanol until a clear solution was obtained. The solution was treated drop wise while stirring with a
solution of sodium chloroacetate (3.85, 33 mmol)
in 30 mL distilled water. The mixture was refluxed for three hour, and cooled to ambient
temperature. A solution of 1:1 hydrochloric acid
was added slowly until the pH of the solution
was below 2.0. Glossy needles of the product
were formed after induction time of about 5.0
minutes, and the mixture was left overnight at
4ºC. The crystals were filtered over ceramic media, washed with 1:1 of ethanol-diethyl ether
mixture, and then dried at 60ºC for 3 hours to
give a solid crystals m. p 71.5°C, 4.42 gm (65%)
of the total product. Found: C, 64.54, H, 6.40
(Theoretical: C, 64.84; H, 6.35). UV-visible λmax
(H2O): 280 nm, FT-IR (KBr disk): 1597 cm-1(m,
Ar); 1250-1280 (s, Ar-O-CH2); 3100-3500 (s,
COOH), 1650-1650 (m, C=C); 3000-3100 ((m,
Ar stretch.).1H NMR (300 MHz, CDCl3
.25
(2H, d, J = 6.2 Hz, CH2); 3.9 (3H, s, OCH3); 5.09
(2H, m, =CH2); 5.50 (2H, s, CH2-O); 5.91 (1H,
m, =CH-); 6.6 - 6.90 (3H, aromatic protons).
Equimolecular quantities of eugenol and sodium
chloroacetate react readily to produce the acetic
acid derivative of eugenol according to the following equation: The product of 2-(4-allyl-2methoxyphenoxy) acetic acid was identified with
available analytical technique; elemental analysis
for C, H, UV-visible, Infrared absorption spec-

Antimicrobial activity assay:
Antimicrobial activity was measured by two
methods; well diffusion method [13] and broth
dilution method [14]. In the well diffusion method, a sterile 8 mm diameter stainless steel borer
cylinders were used to make wells in plates of
Mueller-Hinton agar, which was spreaded superficial with 100 μL of bacteria at logarithmic plan
at a density adjusted to a 0.5 McFarland turbidity
standards (108 CFU/ mL). The wells were filled
with 100 μL of sterilized eugenol (AMP) or its
derivative
solution
2-(4-allyl-2methoxyphenoxy) acetic acid (AMPAA) solution
at working concentrations of 50 μg/mL. The following dilution were prepared and used for broth
methods; 0.1, 0.5, 1.0, 5.0, 10.0, and 25.050
31
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tween (10-50) (μg/mL) of new derivative compound (AMPAA), at the same concentration of
AMP were killed for K. pneumoniae and P. mirabilis) whilst considered as MBC for other isolate such as S. pyogenes, E. faecalis, B. subtilis
and E. coli in Table 2.
Results summarized in both tables 1 and 2 show
that all isolates have varying degrees of sensitivity towards both AMP and AMPAA, however at
the same time all isolates were more sensitive to
AMPAA than AMP, as well as results in both
table 1 and 2 appearance at the same concentration of AMP and AMPAA showed sensitive bacteria by well diffusion method, whilst it was
killed by broth method, that’s consulate broth
method is best than diffusion method.
The results of Minimum inhibitory concentration
(MIC) showed that S. pyogenes, E. faecalis, B.
subtilis and E. coli were more sensitive to inhibition of eugenol(AMP) and (AMPAA) at concentration between (0.1 to 1.0) (μg/mL) (Table 1)
while its killed in both concentration 25, 50
(μg/mL).
These results of current study is fully compatible
with Thosar, et al. (2013) who showed that AMP
active at the lowest concentration against many
bacteria as S. aureusMIC (0.4 μl/mL) while 1
μl/ml of MIC for both E. coli and E. facelis [15].
So Walsh et al., showed in his study the MIC and
MBC of eugenol against the bacteria tested have
been proved to be as low concentration [16]. The
determination of MIC and MBC of eugenol was
necessary to induce death cells at ranging concentrations of these agents.
Also these results of this study shown all isolates
have varying degrees of sensitivity towards both
(AMP and AMPAA), this difference in sensitivity were study by many researchers as Benniset
al. ,(2001) who showed in his study the eugenol
(AMP) exerts causing different envelope damage
,this difference may be explained by the fact that
the envelopes of gram negative bacteria and
gram positive bacteria do not have the same
structure [17], so eugenol effect on lipid of cell
membrane for both Gram negative positive pathogenic bacteria [18].
As well as Burt has shown in his studied the mechanical effect of eugenol in degraded bacterial
cell wall, damages plasma membrane and membrane protein [8 Burt, 2004], because AMP containing phenol compound which disruption bacterial membrane and causing high leakage of pro-

μg/mL. plates were then incubated for 24 hr at
37°C. The results were recorded by measuring
zones of growth inhibition (in mm).
Broth dilution method procedure was used to
measure Minimal inhibition concentration (MIC)
and minimum bactericidal concentration (MBC)
of the test solutions. In these experiments, 0.4mL
of a suspension containing 1 × 108 CFU/ mL was
added to 3.6 mL of susceptibility test broth containing serial two fold dilutions of eugenol and
its derivative 2-(4-allyl-2-methoxyphenoxy) acetic-acid (AMPA) in glass test tubes. All tubes
were incubated at 37°C for 24 hr before being
read, the MIC was considered the lowest concentration of the sample
growth.
p that prevented
p
g
MBCs
from each negative tube and from the positive
growth control, MBCs were defined as lowest
concentration yielding negative subcultures or
only one colony. All samples were examined in
duplicate in three separate experiments.

Results and Discussion

By using Broth method the MIC and MBC of
AMPA and AMPAA against six pathogenic bacteria were presented in Table 1 and Table 2, all
bacterial isolate were sensitive to both AMP and
AMPAA at concentration 0.1 μg/mL except K.
pneumoniae was killed at same concentration, as
well as all bacterial isolates were sensitive to 0.5
μg/mL whilst this concentration concider as
MICs for two isolate : K. pneumoniae and P. mirabilis. So based on these results all bacterial isolate were killed at concentration range 10.0 to
50.0 μg/mL of AMPAA and same results for
same concentration of AMP except S. pyogenes,
E. faecalis, B. subtilis that MBC in 10 μg/mL, as
well as the concentration (10.0 and 5.0) μg/mL
of AMP and AMPAA respectively conceder as
MBC for bacterial isolate except K. pneumoniae
and P. mirabilis that killed in these concentration
are showed in table (1) meaning the new derivative compound (AMPAA) are more effect on six
bacterial isolate than eugenol (AMP).
By using well diffusion method all bacterial isolates were sensitive to both AMP and AMPAA in
concentration 0.1 μg/mL except K. pneumoniae
was killed so all bacterial isolate were sensitive
to 0.5 μg/mL whilst this concentration were
MICs for two isolate (K. pneumoniae and P. mirabilis). In addition, current results showed all
isolates have been killed concentrations of be32
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tein content [14 ; 16 and 18], so the hydrophobicity of eugenol is play as important factor of antibacterial activity via separate lipid from mitochondria and cell membrane causing change in
structure as well as increasing the penetrability of
the cell membrane [5].
This study was the first time in the world and in
Iraq
which
derivative
2-(4-allyl-2methoxyphenoxy) acetic-acid (AMPA) by the
researcher from Eugenol (AMP) which its known
composition and chemical and their effects, so
the researcher has found necessary of experimental study on some pathogenic bacteria and
comparison effect with AMP.
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Conclusions

In conclusion, all pathogenic bacterial isolate
were sensitive to both (AMP and AMPAA) in
low concentration except K. pneumoniae, so
(10.0 and 5.0) μg/mL of AMP and AMPAA, respectively considered as Minimum Bactericidal
Concentration (MBC) for bacterial isolate except
K. pneumoniae and P. mirabilis, that killed in
these concentration, that meaning the new derivative compound (AMPAA) are more effect on
six bacterial isolate than eugenol (AMP).
By using well diffusion method all bacterial isolate were sensitive to both (AMP and AMPAA)
in low concentration, but K. pneumoniae was
killed in same concentration. So all isolates had
killed a concentration of between (10-50 μg/mL)
of new derivative compound (AMPAA), In the
same concentration of AMP were killed for K.
pneumonia andP. mirabilis) although considered
as MBC for other isolate as S. pyogenes, E. faecalis, B. subtilis and E. coli, whilst all isolates
have varying degrees of sensitivity towards both
AMP and AMPAA, But at the same time all isolate showed more sensitive to AMPAA than
AMP. So at the same concentration of AMP and
AMPAA showed sensitivity bacteria by well diffusion method, but it's killed by broth method,
that’s consulate broth method was best than diffusion method.
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