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""Computer — Based Drug Design of more
Hydrophilic Novel Erlotinib Analogues as
Potential Therapy for Lung Cancer""

Abstract:
The anti-cancer drugs have a good efficacy in treatment most of
lung cancer types (especially in the early stages) but many of them
came with side effects which can be severe in most times and that
leads the patient to stop the treatment. As a result of that there is a
massive need to develop the structures of the current drugs in order
to increase their efficacy and reduce their side effects (by increasing
their binding energy with the receptor) which will lead to increase
the patient's approval for treatment.
We tried in our research to develop the structure of Erlotinib
(Binding energy is -6.7 kilojoule/mole) in order to increase the
binding energy by modulating its structure and calculating the
binding energy of the new compounds by using special programs (in
silico). We have some encouraging results but those compounds still
need to be synthesized and being studied clinically to prove its
efficacy and safety.
The new promising compounds (with a higher binding energy) are
the compounds which we replaced one of the original structure’s
part with the following parts (mentioned from the highest binding
energy): Carboxyl group”!, Cyanide molecule™?, Mono amine
molecule™, Carboxyl group™?, Oxygen atom”™!, Cyanide molecule”,
Hydroxyl group”?, Hydroxyl group™!, Mono amine molecule™,
Ethane molecule”, Sulphur atom”®?, Carbonyl group® [The letter
beside each part refers to the replaced part of Erlotinib structure].

Keywords: Analogues, Erlotinib, Lung cancer.
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Abstract

Introduction: Dentin hypersensitivity has been defined as a
short, sharp pain caused by exposure of the exposed dentin
to one of the external stimuli, such as heat, cold, some acidic
substances, and tactile, the use of laser has become more
popular recently and appears to be a promising treatment
method in this field

Objective: The aim of the study is to compare the
effectiveness of both the Nd:YAG laser and the 810nm diode
laser in the treatment of dentinal hypersensitivity on a sample
of patients from the Syrian population.

Materials and Methods: This study was conducted on 100
teeth suffering from dentinal hypersensitivity, and the sample
was randomly divided into two groups, each group contains
50 teeth, each group was divided by the split mouth
technique into two subgroups containing 25 teeth each. The
first subgroup was treated by application of the laser alone
towards the target area, and the second subgroup treated by
application of sodium fluoride gel for one minute and then the
laser was applied with the same settings as the first
subgroup. The pain was evaluated using a numeric rating
scale (NRS) before and immediately after treatment and after

3 months and after 6 months by applying an air stream from
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a dental chair syringe at a distance of 1 cm from the target
area.

Results: The results of this study showed the effectiveness of
both types of laser in treating pain caused by dentinal
hypersensitivity. The average values of pain on the numeric
rating scale (NRS) showed the superiority of the Nd: YAG
laser over the 810nm Diode laser in the amount of pain
reduction after treatment and at all stages of observation. No
statistical significant differences appeared between laser
application alone and combined laser application after sodium
fluoride gel in average pain values, although the combined
technique resulted in slightly more pain reduction than the
laser application alone.

Conclusions: Based on the results of this study, the
effectiveness of applying an 8§10nm diode laser alone and in
combination with sodium fluoride gel is confirmed. In addition,
it can be considered as a simple, reliable, and cost effective
treatment method when compared with the use of Nd: YAG
laser, which have a large operational cost that is not suitable

for all patients.

Key words: Dentinal tubules, Dentine hypersensitivity, Diode

laser, Nd:YAG laser, Laser therapy, Sodium fluoride (NaF)
gel
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Summary:
The previous study which included 46 newborns of diabetic
mothers had been done, and we found that some results of our

study were likeness for some degree to the other studies in the

world.
It is believed that in the case of any pragmatic study, the
results

are more reality as more as the number of cases is

increased, and this need to the effort of complete work's team

includes:

Doctors, Nurses, and the specimen of study, beside medical
devices which are necessary for the work.

Before any of the previous we had mentioned, the one must be

zealous and have the desire of scientific search.
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' Maternal hyperglycemia

~

Placenta

Y

Y

Fetal hyperglycemia —— Fetal hyperinsulinemia —— Fetal hyperglycemia

1. Congenital anomalies — 1. Neonatal hypoglycemia 1. Fetal macrosomia
(peri-conceptional) (0-7 days postnatal) (=20 weeks gestation)

a. Birth asphyxia
2. Decreased early growth 2. Surfactant deficiency b. Cardiomyopathy
(020 weeks gestation) (neonatal) c. TTN
3. Hyperinsulinemia 3. Immature liver metabolism 2. Fetal hypoxia
(=20 weeks gestation) (neonatal) (=30 weeks gestation)
4
a. Jaundice a. Polycythemia
b. Stroke, RVT ¢. Iron abnormalities
Y

and hyperinsulinemia

v

Y

» Poor neurodevelopmental outcome = I

The fetal and neonatal events attributable to fetal
hyperglycemia(column 1) , fetal hyperinsulinemia(column 2) ,
or both in synergy(column 3) .

RVT,renal vein thrombosis.
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Teratogen period of complications
Type of diabetes
exposure
Aberrant fuel 1st Trimester congenital
mixture Yn F BS \
E .
spontaneous abortion
T
Early growth delay
U
S )
Trimester Macrosomia
Organomegaly
v
> Stillbirth
Hyperinsulinemia
3nd Trimester
J
Chronic hypoxemia
Delivery Birthainjury
) RDS
Hypoglycemia

>‘ Hypocalcemia

Polycythemia

_——"  Hyperbilirubinemia
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Obesity

— Type 2 diabetes

(CNS developmental delay)

Diagrammatic representation of the multiple deleterious
effects of the pregnancy of adiabetic patient on the
offspring,during various periods of fetal and postnatal life.

(10(2) ) s

(D alaiall Ll dlianll Dlicl (5 ) b, Jsan

Clinical features Hypertrophic Cardiomyopathy
cause -Inherited (AD in 30-60% )
-Sporadic (new mutation)

Hemodynamic -Diastolic dysfunction(with normal
systolic function) (abnormal stiff LV
Dysfunction with impaired ventricular filling)
-Thickened LV (and occasionally
RV)wall.
Echo(morphology) -Small or n_ormal_ LV chamber
dimension.

-Supernormal LV contractility.
-HOCM and/or ASH.

Doppler -Reduced relaxation pattern.

-B-Adrenoreceptor blockers , calcium
antagonists, (Digitalis/catechols and
nitrates contraindicated).
-(Diuretics may worsen symptoms).

Treatment
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AD,autosmal dominant-ASH,asymmetrical septal
hypertrophy- HOCM,hypertrophic obstructive
Cardiomyopathy-LV,left ventricle-RV,right ventricle.

Pathologic specimen of hypertrophic cardiomyopathy.
Note the markedly thickened septum and left ventricular

posterior wall.
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Echocardiograms demonstrating hypertrophic
cardiomyopathy.

A,parasternal long-axis view of apatient with severe
concentric left ventricular hypertrophy.B, four chamber
view of apatient with asymmetric septal hypertrophy
LV, left ventricle- LVPW,left ventricular posterior wall-

RV, right ventricle- SEPT,septum.
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t-Table for Estimating p Values
(I-tailed testing)

0450 | 032 | 0131 ] 0130 | 0.130 | 0129 | 0.129 0129 | 0028 | 028 | 0128 | 0.128 | 0128 | 0.128 | 0127 ) 0127 0127 | 0127 | 0427 | 0.127 | 0.127
0400 | 0267 | 0265 | 0263 | 0262 | 0261 | 0260 0260 | 0259 | 0259 | 0258 | 0258 | 0258 | 0257 | 0257 | 0257 | 0257 0257 | 0256 | 0256 | 0256
_0.350‘{, 0408 | 0404 | 0402 | 0399 | 0398 | 0397 | 039 | 0395 | 033 | 039 0399 | 0392 [ 0392 | 0392 | 0391 | 0391 | 0391 | 0390 | 0% 039
0300 | 0559 | 0553 | 0349 | 034 0543 | 0542 | 0540 | 0539 | 0538 | 0537 | 0336 | 0535 | 0534 | 0334 0533 | 0533 | 0532 | 0532 | 0532 | 0531
0250 | 0727 | 0718 | 0711 | 0706 | 0:703 | 0.700 0697 | 0695 | 0694, 0692 | 0691 | 0690 | 0689 0688 | 0.688 | 0.687 | 0686 | 0686 | 0685 | 0685
0200 | 0920 | 0906 | 0896 | 0389 | 0383 | 08719 0876 | 0873 | 0870 | 0868 | 0866 | 0865 | 0463 | 0862 | 0861 | 0860 0859 | 0858 | 0858 | 0857
0150 | 1156 | 1134 | 1119 | 1108 1100 | 1093 | 1088 | 1.083 | 1079 | 1076 | 1074 | 1071 | 1069 | 1067 1066 | 1064 | 1063 | 1061 | 1060 | 1059
0100 | 1476 | 1440 | 1415 | 1397 | 1383 | 1372 | 1363 | 1.356 1350 | 1345 | 1341 | 1337 | 1333 1330 | 1328 | 1325 | 1323 | 1320 | 1319 | 1318
0005 | 1516 | 1478 | 1450 | 1432 | 1418 | 1406 | 1397 1389 | 136 | 137 | 1373 | 1369 | 1365 | 1362 | 1359 | 1357 1354 | 1352 | 1350 | 1349
0090 | 1558 | 1517 | 1489 | 1469 | 1454 | 1442 | 1432 | 144 117 | T41n | 1406 | 1402 | 1398 | 1395 | 1392 | 1389 | 1387 1385 | 1383 | 1381
0085 | 1602 ] 1599 | 1529 | 1508 | 1492 | 1479 | 1468 1460 | 1453 | 1447 | 1440 | 1437 | 1433 | 1429 | 1426 1424 | 1421 | 1419 | 1417 | 1415
0080 | 1649 | 1603 | 1572 | 1549 | 1332 1518 | 1507 | 1498 | 160 | 1484 | 1478 | 1474 | 1469 | 1466 | 1462 1459 | 1457 | 1454 | 1452 | 1450
0075 | 16 | 1650 | 1617 | 1592 | 1574 | 1559 | 1548 | 1538 1530 | 1523 | 1517 | 1512 | 1508 | 1504 | 1500 | 1497 1494 | 1492 | 1489 | 1487
0070 | 1753 | 1700 | 1664 | 1638 | 1619 | 1603 | L3I 1580 | 157 | 1565 | 1598 | 1553 | 1548 | 154 | 1540 | 1537 153 | 1531 1.529 | 1326
0065 | 1810 | 1754 | 1715 | 1687 | 1666 | 1.650 | 1.636 | 1626 | 1616 1600 | 1602 | 13% | 1591 | 1587 | 1583 | 1579 | 1576 | 1573 | LS70 1568
0060 | 1873 | 1812 | 1770 | 1740 | L718 | 1.700 | 1686 1674 | 1664 | 1656 | 1649 | 1642 | 1637 | 1632 | 1628 | 1.64 16217 1618 | 1615 | 1612

0055 | 1941 | 1874 | 1830 | 1797 [ LT3 | 1754 | 1738 1726 | 115 | 1706 | 1699 | 1692 | 16% | 1681 | 1677 | 1672 1669 | 1665 | 1662 | 1660
0050 | 2005 | 1943 | 1895 | 1860 | 1833 | 1812 1796 | 1782 | L0 | 1760 | 173 | 1746 | 1740 | 1734 | 175 175 | 1 L i
Q045 | 2098 | 2019 | 1966 | 1928 | 1.899 | 1877 | 1859 1844 | 132 | 1821 | 1812 | 1805 | 1798 | 1752 | 1786 | 1782 1777 { 1773 | 1770 | 1767
Q000 | 2190 | 2104 | 2046 | 2004 | 1973 | 1948 1928 | 1912 | 149 | 1887 | 1878 | 1869 | 1862 | 1855 1850 | 1844 | 1840 | 1835 | 1832 | 1828

0035 | 2297 | 2201 | 21% | 200 2055 | 2008 | 2007 | 1989 | 1974 | 1962 | 1951 | 1582 1934 | 1926 | 1920 | 1914 | 1509 1905 | 1900 | 1.89

Q00| 247 | 2313 | 2241 | 2189 | 2150 | 2120 2006 | 2076 | 2060 | 2046 | 2034 | 204 | 2015 | 2007 2000 | 1994 | 1988 | 1983 | 1978 | L9
0025 | 2571 | 2447 | 2365 | 2306 2262 | 2208 | 2201 | 2079 | 2160 | 2148 | 2131 | 2120 2110 | 2101 | 2093 | 208 | 2080 | 2074 | 2069 | 2064

0020 1 2757 | 2612 | 2517 | 2449 | 2398 2359 | 2328 | 2303 | 2282 | 2264 | 2249 | 2235 | 224 | 224 2205 | 21971 2,189 | 2183 § 2177 § 2172

0015 | 3003 | 289 | 2715 | 2634 | 2574 | 2577 | 291 2461 | 246 | 2415 | 2307 | 2382 | 2368 | 2356 | 2346 2336 | 2328 | 2320 | 2313 | 2307

0010 | 3365 | 3143 | 2998 | 2896 | 2821 | 2764 | 2718 2681 | 2650 [ 2624 | 2602 | 2583 | 2567 | 2592 | 258 2528 | 2518 | 2508 1 2500 | 2492

0005 | 4032 | 3707 | 3499 | 3355 | 3250 | 3169 { 3106 3055 | 3012 | 2977 | 2047 | 2921 | 2898 | 2478 ; 2861 2845 | 2831 | 2819 | 2807 § 2797

Q00 5893 | 5208 | 4785 | 4301 | 4297 | 4144 | 4005 3090 | 3852 | 3787 | 3735 | 3686 | 3646 | 3610 | 3579 3550 1 3520 | 3505 | 3485 | 3467

00005 | 6869 | 5959 | 5408 | 541 4781 | 4587 | 4431 | 4318 | 4200 | 4140 | 4073 ] 4013 3965 | 3972 | 3883 | 3850 | 3819 | 3792 | 3768 | 3745
00001 | 9678 | 8.025 | 7063 | 6442 6010 | 5694 5453 | 5263 | 5111 | 4985 | 4880 | 4701 4714 | 4648 | 4590 | 4339 | 4493 44501 4415 | 4382

000005 11178 9082 | 7885 | 7120 | 6394 | 6241 5921 | 5694 | 5513 | 5363 | 5239 | 5134 | S04 | 4966 4807 | 4837 | 4784 1 4736 | 4693 | 4654

000001 | 15,547 12032 110,103 8907 | 8102 | 7527 1 7097 | 6765 | 6301 | 6287 | 6109 5959 | 5830 | 572 | 5627 | 554 | 5469 | 540 5343 1 5290
0000005 17897 | 13555 | 11215 | 9783 | 8827 | 8150 L7647 | 7261 | 6954 | 6706 | 6302 6930 | 6184 | 608 | 5949 § 5854 | 5769 | 564 5626 | 5566
0000001 | 24771 | 17430 14241 | 12,110 10720 9750 7 9043 | 8304 | 6082 | 7743 | 7464 7033 | 70% | 6869 | 673 | 6397 | 6485 | 6386 6297 6218
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BW(kg) 3 5 8
BSA(m?) 0.24 0.34 0.45
IVS(mm) 4.5 4.5 5

3.5-5 4-5.5 4.5-6

LVPW(mm) 4 4.5 5
3.5-5 4-5 4-6

AO(mm) 12 13 15
10-14 11-16 12-17

LA(mm) 18 20 21
15-21 16-23 17-25

LVDD(mm) 21 25 28
18-23 22-27 24-31

LVSD(mm) 14 16 17
12-17 13-19 14-21

LV mass(g) 17 27 37
13-22 19-35 27-48

Normal M-mode Echocardiographic measurements

BW,body weight— BSA,body surface area— IVS,intraventricular

septum-LVPW,left ventricular posterior wall-AO,aorta-LA,left

atrium—-LVDD,left ventricular diastolic dimension—-LVSD,left

ventricular systolic dimension.
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Physicochemical and bacteriological
study on essential oil of the clove fruits

Basem Battah , Anas rajab

Abstract

The essential oil of the clove fruits was extracted by distilled
water, and the percentage was determined, which was equal to
83% of the weight of the dry fruits. The following
physicochemical properties of the essential oil of the clove fruits
were studied: refractive index, density, acidity value, free faty
acids, saponification value, iodo number and peroxide number.

The antibacterial activity of clove fruits essential oil was
evaluated and studied against multi drug resistance bacterial strains
(MDR) clinically isolated (Klebsiella pneumonia, Pseudomonsa
aeruginosa, Streptococcus pneumoniae). The antimicrobial activity
was evaluated on solid and liquid medium. The bacterial strains
showed a good sensitivity on clove fruit essential oil with
concentration between (25-100)% on solid medium. Also, the
antibacterial activity was determined by calculating the minimal
inhibitory concentration of the clove fruit essential oil against MDR
clinically isolated strains (Klebsiella pneumonia, Pseudomonsa

aeruginosa, streptococcus pneumoniae) and were (6.25 ul/ml «

25w/ml «6.25u/ml) respectively. The obtained results demonstrated

a significant effect of clove fruit essential oil against MDR
clinically isolated bacteria. More studies are needed to evaluate the
activity of clove fruit essential oil against other microorganisms,
cytotoxic effect and the in vivo effective dose.

Keywords: clove fruits, essential oil, physicochemical, anti-
bacterial activity, resistant bacerial strains.
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ol AU s nlid) 2S5 p0 Dlalirole dae 8 dagaall 0)

il e 2l ale Aasen
&l e g 10 oy dasjdll Ll Lkl gylael) il yall daseal) ilua
gl Bl o3 o5 ) ) Sy DS e Hyslaiia Losaa (g5 e Jo 50
Ol Jsadll jaiis 355 (0.1M) Jsli)) (3 asanslisdl 2uSg 0 Jslaey il
Al A (e gl 8 A gandl A giall Al) Cuis a5 0 %1 Al

[4,7,14]
5all Aagaall =a M N/ 10 P
‘ bl

« 0.1M L..SjLuﬂ} d}-’tl-’\;)\ ‘_“g e);w\'_’a}.d\ J.-,\Ms‘j‘)d:l.% d)b ‘)_\S‘)_, . N
@lapy pudll paeall Ajall il M Gbally e Sypll AIS 2P
() Gaeal Fnall (sll) egin/s 282
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imseall ad) dad Ciaal gyl lly syall Tewall (g eal) et a5 LS
.[4,7,14]
: Saponification value ¢uail) a3, .4.2.3.3

aals ale Grail AU o pulisdl 2S5 )08 Slahaale 230 98 Gl o)
) (A annlindl 0uSsa Jslae e o 25 Ala) cadd syaaily Ll (1
Salaa ol baaly Aol ol wijall jula@il) ia cA s W5 il (e ¢ 2 ) 0.5M
Al Joidll j2die 3525 0.0M elall )5S (aea Jslaay (ALu a5 bl
assaslisdl 2S5 Byles o Cadic) Bl Ayt Cupal ads %1 gl
06 AR e el 2y Gl iy ¢ 0.5M sl )5 K aany 0.5M

:[4,7,14]
Guall) a8y = 561N (a—b)/P
ate asralindl 2uSs 50 (e pildl) 3lad HCI (e gl anall :b
- bl
5a Ll Al b ganlisdl 38 )08 Blaad HCI (o dllgindl paall 2
Sl 15

Jgellaily 1yais HCI 385 :N
caball 8360 ) Aue ALK 2P
: lodo number sagdl 281 5.2.3.3
m exa (@50 b JiAl Ol Lkl (ghaell Cpll Ge g 2 )y &
sy dae e o 10 5 a5l Jslase e o 20 L gl & e 250
S s Aebs Gl saal WD 8 el calSaly (9)5a) dpkaas iy ¢ (5)S])
sl o Jel00 5 228l Z3al ae (%15) asslicll Mg e Jo 17 48l
pssall GlySel Jslaey Aiplae i o5 ey ¢ 3 @ el o . kil
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Coill e LA due e osaalall dpaill shal & elall jede s 0.1M
[4,7,14] syl
: Peroxide number Syl a8, .6.2.3.3

ma ena (@50 b JiAll Ol DLkl (ghaell Gl e g 2 )5 &

5(2:3) arstysilly (AB JA Gmes Tk (e Ja 15 L sl 4 e 250
Jslaas zpal) splae 23 25 ¢ lam giall dims ¢ % 15 agmalisd) 2350 e Ja 2
J4,7,14] Ll j2is 35293 0.1M agapall i< o

e gl e g3 .3.3.3
sle i)y & e gl pulad Bhey JUkY) Lide e ad due 50 a1 S
G0 ALK Ay paall dpegipndl YL clie S el dey ) ol
« Pseudomonsa aeruginosa 43 4&B) ¢ Klebsiella pneumoniae
bkl A8EN) Jalu Y aladialy (streptococcus pneumoniae 4553 Lokl
HAlE) daa glgn g Saall

ua® L) Jlatiul dgal) clabaal) da Laghiall e dlea 4.3.3
JLaady)

: disk diffusion test
« Klebsiella pneumoniae 453! d.m.ﬂﬁ\) dagipall YL dpulia o o
Streptococcus 4353 4sall « Pseudomonsa aeruginosa i35 FE|

s i Jleria) dxils Lgall Glibad) e degess 2 (PREUmoNiae
« vancomycin 5 ampicillin s amikacin 5 gentamicin :,a; <YL
b ulial)l paas 35 ¢ (Bioanalyse) Kriby bauer (=@ Jleiul @llig
271 A paall YDA aia (ggn dliae JSI Jayiil) didia s
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Sl SRR L cnil sl gl eyl adhal! Sabiaal) el waas 5.3.3
tabla oy
cagar — well ,lel — iyl diph Jlexialy afihall saliaad)l ddledl) 4y &
(e la (BiomerieuxFrance) Mueller—Hinton Agar lws jusas &
Klebsiella 5 sl b 5)sSaal asiyal) S £33 &3 g0 Gl
L)« Pseudomonsa aeruginosa 4yl il ¢ pneumoniae
Glall Laudll e i adad & &5 ey «(treptococcus pneumoniae sy
hall Cuy e sl K 20 o ) s ;g asie cork borer Jleiul 6mm
ssli caai (%5 —%25 ~%50 -%100) diliae S Jidl lal Lkl
Aagie 4353 37 Bha Aapy delu 24 5aal paal) day i)
g b JRIAY jLall Ll kel cuill adlall Baliaal) ddladl) yasi 6.3.3
: il
LA i Jjal Ll Ul (gylall il afihall saliasll ddlad) a5
DB &6 o Klebsiella pneumoniae A0 AL.Kl) rdsesiiall
( streptococcus pneumoniaedssl 43kl « Pseudomonsa aeruginosae
DMSO & (Tmmedia, India) LB broth JiLul el Gall by 8
Alali st 2 A6 Aap 37 Hla Aa)n 10% Zewsy (sigma aldrich)
(100, ) : 38501 (35 Jil JLés caph Sl (gyladl e Sl Al
JSI asiall slaall g5 &5 pl/ml 50, 25, 12.5, 6.25, 3.125, 1.56, 0
dapn afihall we elay saill S5 =5x10° CFU/MI 58 i ¥ (e ADLL
Aglie Jleninl baad 5 il 5ol & delu 24 any s dajn 37 3l
gl of dan L g lay) — 2l Tase e a3 ) 5 microplate alamarblue
Gl Gl ) sy Al DAY 8 Gl 5 Gpsebenll S
ali MIC (gl 5l ) Tl 55l liie) (S 5 0slll aal g 550
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ol N @) sl e alamar blue  addl o5 48 s S5 S
28] el
1AdBlially militl) 4.3
el iy cijad) by JAAN LS (e Ll gplaall el Gadata) 1.4.3

i oyl gy il LS e U (gybaal) gl (AR 3
Sl sai Ala JLE ¢ 100 JS) Sl (5 e % 8.3 (ssladi Ataust il o L)
(kb ke cu§ 8.3
RN Ll Ll gyl 3l Aulally A5l Qailadll yuas .2.4.3
2535 g5l oB5lly Cpastl) Ay At el a5 A ganlly JLLSN) g oS
Call Aliall Agbaslly Adlndl) pailiadll 2ol 2 a8y Jsaall Grus ey )
i L Lkl g ylaall

GEA S Ul g taal) 3l iluassly Ayl (ailiadl) 1(2) Jgaad

15310 SslRs
Refractive Index (ng™)
1.132 ome
density g/cm3  (d7)
0.22 mseall )
acid value (KOH/qg)
011 3yl el (ia geal
’ free fatty acids
161 Cpeatl) 8
Saponification Value (KOH/g)
0.96 S5l o
Peroxide number
93.19 g2 )
lodo number
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clove fruit Jiah Ll jLhall gl cojll agindl slaal) il .3.4.3
tiba Jag Ao Uy Agiaa dagipe e 2a essential oil
Ty e Jingl Ll Ukl (glanl) cyill afhall salad) Aladll e gl &
wla

L) Ly Agime dsagin Y3 @D aa (Mueller-Hinton agar)
Pseudomonsa 2\.331;331\ 4@B) ¢ Klebsiella pneumoniae PP
Zasliall 323 ( streptococcus pneumoniaedisiill Lisall ¢ aeruginosa
sl ilalizadl) e ic gana S
adilys Ciyelal Cua (vancomycin, ampicillin, amikacin, gentamicin)
(vancomycin , ampicillin, gentamicin) ¢e JS e daglaa 45553 k)
oo O e Aol LN AR M, amikacin e Al
O JS s duluag (ampicillin : gentamicin)
e S e oglie 50 Lnfial) cujelal Laiy <(amikacin 5 vancomycin)
a5 WS« vancomycin e awileas (@ampicilling amikacin, gentamicin)
5 Biofilm (gl aldl)l (€ asii of oSaad) o Al afihall e adfihall 538
Oo iy s Aysall claliad) e dpagiyall daglaal)l JISET (e JSG ey 3
il Ly e inhibiting zone Lyl dakie (uld 25 [29] 4350Y) 238 dllad
(5) A Jsanll J Gpage o LS Jaijill LS iy e Adlide 3805 Jleaiuly
dlu afihall i el lal Ll gyhall il A sale Alled bl <l
il 580 o Lanl o (5)pd) Jsanll mase 58 LS il dlay) adilalls oljall
Cloa g o A dpafall YL s Jisdll lal Lkl gyl sl
il %100 5 %50 5 %25 3SIal cijelsl ¢ua .100% 5 25% oo Lo sl
1 «idlad (e Klebsiella pneumoniae 5550 AladlKl ol olad 08l 4lla
G i3.52); Pseudomonsa aeruginosa RN & e S adla
LK afhal L) dshie lE oIS Gwua ¢ Streptococcus pneumonia

5% 25 35Sy Jlexiul ve (16mm) sk Klebsiella pneumonia 45555
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Zilie 8 OIS Laiw il e %100 5 %50 S Jlesind xie (20mm)
(20mm) sslss Pseudomonsa aeruginosa ilaijll Zahl afhal sl Loy
%100 S5l Jlaxind die (30MM) ssbss %50 5 %25 3:S10 Jlaiad ic
Streptococcus g el afhal byl dikie ld Lad o
Gsbs il e %25 35 Jlediud xe (17mm)  gslepneumoniae
Jlarind ie (30MmM) gsbas <uill (e 50% S5l Jlaaind e (20mm)
- (3) A ISl 8 mmse s LS il e %100 S5l

Al el cpelal Cua ([30] 4Dleys Dulal duhy e duhiall o34 il (345
B afha 2 s Jaws e Jand) LA Ll (gyhaall il Ads gale dllad
ool cuill e Al 315 uld xie Pseudomonsa aeruginosa 3_32\;331\
(24mm = 17mm) ou e Lagdiil) dahie jhd ~ol5 Cus ¢ 50% 5 %25 ow L
Klebsiella 53 ALKl afls s cull ddlad e 58 Adlaill o3a il
Lo Loyl dahaia el ) G 68)5S3al) 3SI5N i Badad vie pneumoniae
saill dafie Aagale 4llad Laf Dulal  ddyy cojelsl .(16mm-14mm) (p
bl LGagal) aBal e oAl desens am la dauy Lo agial
LS .( Streptococcus pyogenesiaselll 4.4 (Staphylococcus aureus
Cuill Ak sale dglled cpedal g [31] opal Ay ae o2a Lo il Liaf (345
Klebsiella pneumoniag 435530 ALKl 2l s Jisdll Ll ikl (g hal)
afiha i 4dauin 4lles o Pseudomonsa aeruginosa 43l A&l b,
Al afiha am 4idlad (e 58 Pseudomonsa aeruginosaiilsii &)
afha am Adld Lo duall ciyekly Klebsiella pneumoniae 4353
am il L ) Aled bl cayedal (Escherichia coli 4l 2,5y
A Al Sl Jsiag¥) 05 o el ey g pad) SO aea
Gia L [32] adhall saliaall il Ll Lk (ghall cuill ddlad e & gl
afall sl giusdll golal) laad) ae Al gidll LS Hally Jyims¥) e IS Jalay
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oo Lad Ugpun Qo2 a3 LS asdpall Cipe Ul 5 403685 (g0 2
obal) ol Allady Ayl il udy Lo 138 5 . [33] Asagial) Clisig ) fasd
Oes aladl Clula) Ge Dpegipall VS e el am Jipdl) L Lk

v o e ST e daglial) 3aaie VL ing ol il

clove fruit Sbhall 5 wlud) Jadll Hlad cal cagiall sbadl a0 2 (5) a8 Jsanl)
AU dgagiyall Y3 g5 & .(Mueller-Hinton agar) «la laws e essential oil
Pseudomonsa 4,133 4 « Klebsiella pneumoniag 43l ALilsl) Ly 4 jeal
oo e 5 cla laug e ( Streptococcus pneumoniaed: iyl i3%.)) caeruginosa
Jsmanll 5.(100%, 50%, 25%, 10%, 5%) ) Jisll HLé ) (o Adlide 3805 aa
L 24 5300 (il Ty e e gy hall afihall Guima (mey Tyl dilaia ulihy il e
Aisia 420 37 )b Ay

Concentration of clove Streptococcus Pseudomonas Klebsiella
fruit essential oil V/V pneumoniae aeruginosa peumoniae
100% 25 mm 30 mm 20 mm
50% 20 mm 20 mm 20 mm
25% 17 mm 20 mm 15 mm
10% 0mm 0 mm 0 mm
5% 0 mm 0 mm 0 mm
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Streptococcus pneumoniae Klebsiella pneumonize Pseudomonas aeruginosa

100%

50%

25%

- 100%) 4alise 380 5 Jai &l Cy y dllad Hlidl 3l JSAN a5 2(3) A8 JSA
L) Ty A2l A 58yl L sla loa Ty e (259% - 50%
«Pseudomonsa aeruginosa 33)#31\ 483 « Klebsiella pneumoniae 45
.( Streptococcus pneumonias s> adal)

10k Jag o JATAN L jldal) gpaall i3l giiad) aliaal) il .4.4.3

Qs Loy 8 aflal) e Jiail LUl Skl gphaall eyl il Ao sha) &

Liall S50 aaas (8 duaal e @lld W il agial) om e dle el

u_'m;}(\

(e Al it & Cua o minimum inhibitory concentration (MIC)
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10%
<Y gy &35 . (100, 50, 25, 12.5, 6.25, 3.125, 1.56, 0 pl/ml)

Gl &G o Klebsiella pneumoniae L Allill) gl
( streptococcus pneumoniaed: s 3.5 (Pseudomonsa aeruginosa
Bha daph gl e dele 24 s 55 2 . =5x10° CFUMMI 585
ol saill ol il Gl dlia OIS 1Y L a2 Ay dag 37
V) bl 35l aas g (28] microplate alamar blue syles Jlexinly
SNl < 5 (- MIC) minimum inhibitory concentration
pd) Jsaall mage 58 LS MBC minimum bactericidal concentration
s Jd Jidl e el bl gyl el ol il cay Cua L(6)
« Klebsiella pneumoniae 4353 ‘d.u.ﬂﬁ\) gl AN da giyaldl NS
streptococcus 4553l Liaiall (Pseudomonsa aeruginosa 33,53 FE|
6.25 pl/ml) o b sl MIC 33Y) Ladiadl 55 8 <uilSa ((pneumoniae
. (25 pl/ml -
gymall SN (e degane o cypal @Al by g L ol csl S
duhll elsl Gua Pseudomonsa aeruginosa ihladil &l ablad Ly
SSAN OIS 5 abball ol aa Jul LAl Lkl gyl cyl Alsale Al
el A s .[33,34] (5 - 18 mg/ml) o L sy MIC ) Ll
Agllad Aol el dpdiil) LYY adla e Jaall L ey Adled il iyl
Streptococcus 435 Lsiall afihas am Jindll Lal Jladll gylaall il
(0.06mg/ml ) MIC V) Lidl 3<50 4 <ol Cus qpneumoniae
afba am Jajall Ll Lkl (glaall cuill dlled Load caluhall cuiil L[35]
Escherichia coli sl £,,2y); Klebsiella pneumonia 3530 dluwaiy
Ofedall aa aasfaaa 0.078% SN Lidl Sal a8 culSy
DL Lkl gylaal) il Adlad o culd) S el 1) ddl) [37] s sl
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Tl iy 2 Q) ol L

Lo GaARl G Wil s oAl Laga oW am Jug)
0.625) MIC ¥ Laill <50 28 cuilK cua Staphylococcus aureus
aa Jadll L cu)l Agale Al dalal)l clu) cadl M, .[36] (mg/ml
el dde ol Alayd ¢ Wpppe Agiad) 5 Zumasal) Zuasiall YL (e paal

(6 a8y Jsaall) Lgle Jpemall 25 ) ibiil) S5 Vaag

MBC V) Bl 3850 s MIC V) Ladiad) 5850 Joanll jeday 1(6) ady Jsanll
Badaia Liyy g jmae daegia YO aa clove fruit essential oil  Jasjall [l e
Z&0) « Klebsiella pneumoniae 53 4Ll ) MDR ) e da il
strepptococcus 4353 433,11 (Pseudomonsa aeruginosa )3
(pneumoniae

Essential MIC pl/ml MBC pl/ml MIC pl/ml MBC pl/ml MIC pl/ml MBC pl/ml
oil Streptococcus | Streptococcus Klebsiella Klebsiella Pseudomonas | Pseudomonas
pneumoniae pneumoniae pneumoniae | pneumoniae aeruginosae aeruginosae
Clove fruit
essential 6.25 pl/ml 12.5 pl/ml 6.25 pl/ml 12.5 pl/ml 25 pl/ml 50 pl/ml
oil.
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tGluagilly alalitiuy) .5

Aud e sty 15310 (osls Janll Slal Lkl gylaall gl SV Ay )
Gadiye L) b aat 3)Ldall Ay kel gl o Gua e lall Ll

SI 25 1.1329/cm3 st Jasl) Ll Ll gylaell gl 28BS ] Jaadls
il ele Jawd Jaall HLlall (gylaall Cull pend judy Lo g colall 28BS (0
celall law Cayall 4k acdlanid vie ellag

Dbl DGkl gohall Gl 3al) dasall asealls dageall W) af P ey
asas o e Ju ey ( sl e 011 5 0.22 sl cnlS Ll aas Jasal)
Dbkl gyl cll 8 sl danall Gasealls dyganll Gasead) e 5S A
i) L

sinall gLy dasall [asead)l dsas s 161 Guaill 48 dad DA (e
il Ll Lkl (gylaell gl (8 LgolEidey i1 ClS el Shass)

335 e sed 93.17 Jijll [l HLkl) (glall cul (sasall a8l Zuilly Ll
Al pa (Rapdal ye Jalg)l) Jelan Ally ¢ dapliall e duaall (ageal)
Lagll

Cul) adia ey Jinll Ll Ll (glaall cusll 0.96 2S5 ) o) Ll
05 o) g ) ) 8 Syl G o ua ¢ IR Jladd) G aelaaid
capll S St (e ey ebia sas <10 Al (e S8

sl iy il Aalugy Aealiiuall Jusall Slal Ll (gyhall sl A
Al LA (s o0 %8.3 (gl

5 Alay afbal saliae Algale ddlad il LA LLD (gylall cupll el

Lw Lgnll @bl o Logliadl soaie 5 e dlgiee  aball Al
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Pseudomonsa )= & « Klebsiella pneumoniae 4353 i)
ad culS Cua ((streptococcus pneumoniae 453 ksl ¢ aeruginosa
shal sas (6.25u/ml - 25pl/ml) G e 255 MIC 33V Liall 585
@il Jujdl lal bl gyhall cull (g AT Applaiy duagimg Ay b ilul
dal e Gl ehal (rasm WS il Sl dlly o 4 Slad 556 asmg 0

AN VIVO Al CASH ann Jals Jisal LA UL (g ylaall il Gllad auls
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gabal

02012 ¢ e dena sl ¢ dliac gladll ¢ Gliae dens Lel (a1
LBl daala Cilysiia ¢ " ylial) o LiaS s laal)

-l daals Cysdie " Aghally dpdall Bl " ¢ 1997 ¢ Glua )4l -
coalpll ¢l el ¢ telsn LSt lie] " 1987 ¢yl alls =3

¢ Al laadls LeliSas Lehsal — Jolgll ' ¢ 2012 il pall as —4
Balall ¢ ayglly plall Salall

Lo Aadleall 331k s ddall bl Cilayae "« 1997 ¢ Liaras mllia aeal = 5
e ¢l s () e3all)

s A ¢ " gl adll Aa el clalall QUK 2016 ¢ asled sl =6
(Sl Ay A i) AS)

&_\Saé\.a.al; L_\_)}\.ua ¢ "”yJ\ 1.1;}3}\5.\ ¢ 1992 ¢dana Q\AJ =7
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Chemical and bacteriological study on
anise fruit oil

Abstract

Several solvents for extraction of the total oil from the Pimpinella
Anisium L. fruits were experimented, and the best solvent was
determined when the fruits were soaked with organic solvents at
room temperature. The hexane is considered a good solvent to
extract total and oil.

The following physical and chemical properties of extracted anis oil
were studied: refractive index, density, acidity, acid value,
moisture, volatile substances, saponification value and absorptivity
in ultraviolet UV. It was found that aniseed oil can't be used as
cooking or food oil.

The volatile oil of the Anise Fruits was extracted by distilled water,
and the component of volatile oils was identified qualitatively and
quantitatively using gas chromatography GC by comparison with
standards.

The antibacterial activity of the anise essential oil was studied on
three clinically isolated bacterial strains exert multi-drug resistant

patterens (Klebsiella pneumonia ¢ Pseudomonsa aeruginos «

ptococcus pneumonia ). The antibacterial activity of the anise
essential oil was evaluted on solid medium and in axenic culture.
The obtained results showed no antibacterial activity against all
studied bacterial strains.

Keywords: Anise fruits, volatile oil, total oil, gas chromatography,
extraction, anti bacterial activity, bacterial strains.
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tdadial) .1
plodd et Cun ¢ ludl i)y Sa) Al dedl) dglall Ll e G sail
Cagualdlly daplall alle ddiags Aadall agilias 4 Olagslls Ge¥ls Gnpmad)
ALED alakall Gliay avar o saclually 4813800 Qg aalS Guayy iy 3l

[3,2]

Al LS iy oll) lglly Blal 2Ty Jlanad) dysl S5 (8 ppuailll iy
el b3 (e e 33V o L LAl Jgas (golag Caadall S g laall Ju
Loy WS il o e biy 4 4380 A5 Gasall 3hlaal 2 545 Cilaiasall
[1,4,5,6,8,9,10,11,14] dcliall jlea

S3 Figan e A ¢ euilll of sl dalall Sladll) e i LS
136141 g iy 0l 35S, 32713 Ll ALl il algls Alla &

AiaS 40008 ALl cileliall 6 ¢ guilll gydanll Cll sty LS
Sy aaniine Gelia 8 GRS Jaays Sy cilinaally oy il deliva Jhe
[16613] Jaeaill

Sl LS cclall sl Jalad) e 0puilll (glaall cull CuS5 s
Cagyls Ailly Fldly (mall) medl e idie dmgdsidy A dalse an
DAST LS plaal) gl S (B ) 5 ¢ oA iyl SISy (Al
[8] i asa
s ANISUM 4Dl (e A5G 4K a5 ANiSE AplYL (swild) o
Aniseed A3yl o)l iy Pimpinella anisum L. sa clall _alal)
.[2,5] Adlaall Aduadll e 58
Leaal Jialy o)l (ra pomaaildl) oy (i) Jial e dilee 31k 3ae llia
:[6,9,11,12,14,15]

. percolation with water vapor sl lau ol -
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Extraction by Organic Solvents a;sasll cdaLILy (adat W) -

apylay DAY dadll glle da aie Soxhlet  aduS o Slea aladiul,
Al Bl days die dyguanll CDAANL Al

Ll e S Ll Anlall @il A3kl A8l (ailiadd) Gl
)kl Mgalls dpgha )l ¢ cpaail) a8y A genll ady (i ganldl GARES ¢ LS|
[7,16] UV il G358 Jladl 3 gl (alaiaV] ik

aa A G A al) clilcadl e dwagiiall daslial A S Canyial
Sl G (L) 3 ala (<0 A 3 Al el 5 Ludle 3y
s (e apaal) el [18] Apegipm il (pe ALial aye e %15
0 A Lo A glaal ¥ Lad s 058 o (Saall (e il Aagial
- Pseudomonsa aeruginos L;l;ijl\ i) 5 Klebsiella pneumonia
[19]a1a0 <lulay) = ptococcus pneumonia 453 Lol 5 alal) il
O Galaa llg Aol Cilaliaal) aim daglaall LT e Baall adihyall oda ysha
ey Aald) dalal ) Lea Lao laied ST A gipall iy Gyl ciladle
Jayal deadiial) 4 gpal) claliaddl Alled 3aLy3y AACE s38 dgalgal ALy ladle
1202140 i yal) bl Juadl

daie 5 elall Aaie e Hlb Gy oo Hle & Ll Gl
oo waall e Awlll) Gl ggian 0l ) Jie dppaell el
Jiedesi e Ul e agia sbme 8B L 058 of oSl e ) S
Microorganism 4w gl 4dall lipid membrane awall ¢liall e Jalal)
sa Jany Leo efflux pumpelsall (a8 cilaiae Calaginly 4dal Cige ) Loga
asliall Biofilm aldsull 1 ASaall LAl 5 daglaal)l VDL slat Alled gyl
[22] dgnd) Clsliad) e
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: Aim of the Research ) Gaa .2
fl) Sl gy
Aalaal) dysamal) DA Aadiuly Gsuill) il LA JIKH cull (adlai) -1
Gl Ailaslly ALl A Audyys . Jadl) Jad sty cadl) Ak
cpaliiua) guildh Gl LAl S
celall i Cajall Adphay gl Gl Ll Hllall (gylaall Cupll A apaas -2
b Slal Lkl gylaall call Al ALell GlSall aal A sy
<Ozl
A Gl @ls LA Lkl gyhall cuill afhall saliadl) dlladll A =3
Mo s ba 0e ST e R gliad) Banmia Ly g hae asia <Y
o sl il oLl DLl (ghall cupll aihall slad) 300 sy
AL Jalu Yy dleall Jalu 6!
: Materials and Methods of Research ) &iag alga .3
: Equipment éual) jgdf .1.3
GC-9A zis« Shimadzu aSyd zll e dplll ddheglag &I lea -
-0l gia ¢ (FID)
Aldl s (e VI 2350 Normschliff 4Sys z il e 5o Ase -
: materials &ayd) alga .2.3
Gy iy dbdlas Jsis (e lgrea & dazalll Gl e clie -
2022 awse DA U el 8 leran &5 Al (Llisa diki
i« %99.8 Gl 5K ailys ¢ %99 il ¢ %99.8 LSl redadll -
AWl Merck 48,5 z ) e (D.p. 40-60 C°) %99 sl
Aldrich 4<,3 ) %99 aaalll ¢ %99 Jsil :standards clyladl -
Jsllid « 485,631 Acros Organics 4S,d z ) % 97 Jsmliia) ¢ 48303
AWl Merck 48, z ) %97
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: Tests and Analysis Jalladlly cjlaay) 3.3
Pl SLall Sl eyl padatul 1.3.3

OSel (1o Ja 250 (o8 aaig Asgadaall il Hla (e & 100 (435 a3
DAl il GlaSell 3k o mali il aay ddjal) Bha Aas die oL Ak 324l
il ge Hle ay Al il A Cuwag 30-40°C 3)hall dAapy die gl
Al Caps 8 Jag ) Gy Cand Cilye Bae dgpaill LSS L (sanll) Ll S
LGl Ll S 3l Adan gl
S e Aaliinal) S el s e Jadd) ga ils A 2.3.3
F Qg

Ol Elae aladind o3 a1 1.3.3) Byl 8 dxiall clgdadl sale) a3
Gl A i o5 ¢ (bp. 40-60  C°) Japd) sids s s IS s
e JS ad e dealiiiu)
r O pill) L S 3l Ailaasslly Al idl) Qailadd) yass3.3.3

Ayl Galiiuall (sl L ol 48laslly 4kl (ailadd)l pass &
Al pailiadd) ety lua & dus AR B)ha A die GluSelly adil)
oY) AL B ulé L1.3.3.3

20C°% )l Ay die Gpunlyll Ll ASH cuill SV Ay uld e ha) &

:[16] syhall Aoy (DY) Jal e 4 sl Dl Ciila ¢
n=n"—(T-T,)F , T,.<T
n=n"—(T,-T)F , T,>T

T o ol sieslyalldap Ty« 0.00035  (gsbons omssil) Jslaa F 2
20C° g5k
:43li<t) 2.3.3.3

slall 03y () il (s oy sl el SH gl ABES (LS o
¢ 20C° 3)hall dajn aie Jo 10 dxas flasks daeaa (350 alasiuly @llyy laial)
:[7,4] sl dayay Y] Jal e 40 il ADle s
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d'=d"—(T-T,)K , T,<T
d'=d"—(T,-T)K , T,>T

T ¢ ol vie shalldan Ty ¢ 0.00068 g5l mronssill Jalas K 1
20C° (55l
15 Ldall algall g Aughayl 3.3.3.3

&85 (A (8 osld) DL gl S Sl (e £20 Laplate die oS
Gl 8 iS¢ 105C° daall s Aadall 6 culayd 10 Jarar 45 Ay
Ll 05 38T 25 ¢ elsgd) (e Jimar iy a8 cile i S 5ol daall o2a 2ic
Gluall 8 400 A8 Gdiday «)sl) @bl (Ja ALl dleal) LSS 5 ¢ Algdl)
: [16]

100 x <3l &3y /[ cosY @A = % BLkll algally dgh)l

tAdiaganl) adyg Aagaall 4.3.3.3

fmsen Joaail AU o prulisdl) 2y )0 Glalirale 23e 5 dinsaall od)
Dbl S sl sy all A saally Aagenll Gl 285 ol (e aalg alye
Il (e dysluia Lasan gm0 e Je 50 (& uill (e § 10 Jay sl
iy (A asrnlind) 0uSo)ne Jolae @l mpall jley o500 53 J) Al
il Al vt a5 0 %1 Jplny) il sl jade 35 a5 0.1M
:[16] Al Aal) e Cuil) 3 dia el

3all Lagaali=aM N /10 P
Daie 0.1M Jsli) 8 pseulisdl 2S5 )08 Jslae (e dllgiosd anall @ sdua
P ¢ 0.1M (gsluis Jsli)) 8 asaulisdll S pnm Jolae dpallas N ¢ bl
25326282 sluns adll sl Al (3s W M calalls 3)a8e cayill AES
() paeaal Ausall i)
A AR Badsiy A genll o) Gt 3 LS
Lagaal) aiy=56.1aN /P

KOH asmlisdl 385 50ed Spsall 035l 56.1 um
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bl s

Aaelailly hase HCI 3855 :N
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Jyamall 30-40°C slyall dnps e mddie Taii cund Jlsall i) slasiuly
Ol il LA HLlall (gylaall cull e

sl JLall jdall g laad) il A dpuni)l) ciligSall duud 483 5.3.3
Laaly dllyy Lkl gylaall cull e GC gyl ahe siles ,SU Jidaill olpa)

2l dag i) (Baadaty cllag [17] dplee @l ye pe
Carbowax 20M , 2 mm x 2 mm i silag <) 3sanl

Sds e 5 Osisall aaal)

4883/Ja 0.5 o508 3855 sV Jalall 5l

200°C Al 3yl da s

4Amin 324 Leile Llaall 23, 90° C adladl 3)adl dx s

15min sad lede Lalaall 23, 210° C gl ) all dsya

210°= 90° C Jlaal) o 4380 3402 2 cpaal) de

il b dsalials Jstlilly s a1y Jas) e JST Apall daill Glua
LSy pe Aadl GC Aplall Lihe sleg SN Axiiy (g prall ikl (5)kall
Glaliall ae dugprall @liml) aadl 38kl Glalua)l d5lie i G dyle
g lad) LS yall 33l
ua® L) Jlatiul dgal) clabaall da Laghiall e dlea .6.3.3
Ly
: disk diffusion test

Klebsiella 450 Aludkl) agiall ¥ dula a@s &
450 L)l « Pseudomonsa aeruginos i3 &l « pneumonia
Jlexin) dxilis gl Claliadl (e deseae 2 (ptococcus pneumonia
« ampicillin <« amikacin « gentamicin) & 5 <Y 238 A
waai o3« (Bioanalyse) Kriby bauer (=i Jlaiul (- Vancomycin
+[23] A paadl YL aa g aliae S0 Dl dihaie had (uly dpulial)
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gagiad)l el Ui 7.3.3
o el g5 iy ehden JUL sLulsal) e (e a3 die 50 W 3
Gl ALAKN) Gy el dsegiall G clie S el dey ) Ll
« Pseudomonsa aeruginosa 4lai3l 45 « Klebsiella pneumonia
Gihhally 48Eny) LluV) alaiuly  (ptococcus pneumonia 43 Lkl

LAl s ol g g Sl
essential il bad) i Ll cusll adlall 5abiaall 4dladl) yass 8.3.3
tpla by Ao

agar — lel — i Ll Al Jlesinly afihall saliaal) lladl) apd
(BiomerieuxFrance) Mueller—Hinton Agar laus juass & . well
B30 AL b 5S84l Agogiad) SO £ 5 2 (g5 Gl v cibia
« Pseudomonsa aeruginosa 4ylaiil 4B « Klebsiella pneumonia
Clall Tl e i aad 5 & (e ¢ PLOCOCCUS pneumonia sl 4skal)
Al e s Kae 20 il 1 e 5 asie cork borer Jlexisl 6mm
Agsia A3 37 Sl Aayn L 24 saal aaal) gy Al 5o )8 L L)
il g A Lhal) 3l adpall Saliaall ddledl) yaa3 .9.3.3
AV s Lkl el cuil afilall sabaddl Adladl) .
) ZE6) « Klebsiella pneumonia gl i) Al dusiyall
L.y 4 ( ptococcus pneumoniads il i5:.1 (Pseudomonsa aeruginos
(sigma DMSO g (Tmmedia, India) LB broth il sdaddl &)l
Ladlite dbdi joumad 3 W4 dap0 37 $ha 4a)n 10% 4w aldrich)
« (100, 50, 25, 12.5, 6.25, 3.125, 1.56, 0 pl/ml) Julall cull e 58050
5 &5x10% CFU/MI 3850 a3l e dD JS1 agiadl Joladd) £ ais
8B o8 Aol 24 day Aushe 3202 37 9ha Ay aflal) ae uldy saill S5
.[24] microplate alamarblue duulie Jlaaiuly layaas s bl
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LBl i) 4.3
P sl L ¢ gl LA SN el padlatu) 1.4.3

Bha 4o 2o GlusSell ddaligy (sanlyll Ll K ol (adlainl a3
L s e % 8.77 (st cuilS s (diall
S e Aaliial) SN el s e Jadd) g il Ae 243
F Qg

S ) SOlak Al daliiid) Gl )l gy A Qlaes a3
e S it 5 i el el (b.p. 4080 C) Uyl Sils ()
L) Jsaadl A il pase s Ol (g dadl) aaa

dadll g5 5 e smilll L o Aualiisall JSI cuil) sy s 2 (1) Jsaad)

Ozl LA SIS 3l s
: Jasl
% caliindl solvent
percentage of total anise oil %
8.58 tetrachloromethan
8.73 petroleum ether (b.p. 40-80
C%
8.77 hexane
10.5 bezene

dal e Leatiidl A Gy (e 658Y) s g3 o (1) Jsaadl e Laadls
OsSI IS waly &5 Jasidl S @ OleSell & sl L )y Al
OleSells ) oo S o et Al dl) 482 gilag QU BELY aladinlyy Ayl
ey Gl gunll) LS il Al i Sall (adlatiul e S JS0g (508
Sl e sl gyl At Glilee dal e dezadY) Jadl g LSl
Sl aand Blas 3l 2ladind alé caagy
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Ol Ay 85 dumsenll ad)5 A paalls 480Ky HLuSV) A8 (Wl a5

Gl dalad (8 doaayall BihkN o slaeVl dllyg plakall slsally 43 9da)l) A
. [16,7,4]
oo lginal @ paaal) (IS (4.3.3.3 ) dcagenll dys dmsenl) Clua Jal e
Dl Gy e 10 Aiagan 3yleal (0.1M) Jsila) (2 asulisd) 2S00
: [16] domayal) A il & ¢ Ja 1.63 (gsbay (sl

3all Lagaali =aMN/10P
Gslmry )l paead all (el tM ¢ (gl AES) £10 glasi P G
Jsaft 56.1 asulioll 0S5 )ned M Sl (y3slls ¢ o g32/§282
05l e e gl aanll 1S ¢(.5.3.3.3 8y) Guaill A8 Qs Jal e
S @l e £2 8 (D) aselindl A€ 08 G il 3ylaal (0.5M) 5Ll
sl ol man e llgiall anall OIS Liady cda 20 (gslos sl L
a5 3 ¢ Ja 249 (s5la 30 L3N Apatll 3 asealigll S5 Hus 3ylaal (0.5M)
: [16] 4t daa el A8l Gankss

cuail) by = 561N (a—b) /P
bl S gl Al Aslaslly 2805l (ailadll aal 2 a8 Joaall cpug
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Gosmild) L IS sl el Al Gailiadll £(2) Jsaal)

1.4961 SRR
Refractive Index (ng™)
0.9677 o
density g/cm3  (d7)
0.47 I o
Acidity (weight / weight %)
0.94 dagesll )
acid value (KOH/qg)
69.6 Ol 28
' Saponification Value (KOH/g)
- Slalall ally 35kl
' moisture and volatile compounds (weight / weight%)

Gl 8haaall adll i) (358 Jlaall 8 Aganall paliaia) cagh el ady
& sl jiagili 259 5210 :adull msall JskY) aie ¢susll) Ll S
1 a8y Jsa

190 250 Mnm) 350

Osmil) Ll I il dpmdil) (368 AadY) Cada gy 1(1) JS
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S Giyall Gy @bl JUa cra Ll g pdanll g3l (adAta) 4.4.3
o lad)

Db Gl Al (sild) L e LD (gydaall il (aBlanLl o
Ll Gy (e Y% 4.83 At cilka o L)
LAl Ll gpdaad) 3l B Ayl Anibanl) ciligSal) duad 43025 .5.4.3
F Qg

Sl (glaall il e GO (gilall e slas S sl o)
GlsSall daws 3 a8y ol Cpms dple DlSHe e ALl ellys G guill)
cOsmill) Ll Ll (gylaall il (8 Dl AL
Ol Ll Jldall (gplaall i3l (o dpmad ) Apilaasl) cligall 4 pal) canadl) 2(3) Jgand)

] o Anethole in Anisaldehyde Estragole in Linalool in
total oil % | volatile oil % o . T o o
volatile oil % | in volatile oil % | volatile oil % | volatile oil %
8.77 4.83 86.99 0.564 2.971 0.0211

Lagin O ¢ pudld) jldal) guandl i3l cagipad) slaal) LAY .6.4.3
tla g Ao L Algjaa

Gl by Aol Gpuslll cuil adihall saliadll 3l dul)
i) Uppw Wgiee duasiya <Y & 1 Mueller-Hinton agar
Li;ijl\
« Pseudomonsa aeruginosa 4lai3 @5 « Klebsiella pneumonia
O desene e dasliall samies ¢« PtOCOCCUS pReumoniaiisiill dskal
¢ua vancomycin , ampicillin , amikacin , gentamicin 4sall cilalcad)
vancomycin , ampicillin, ge JS e dajlin 4555 k) afha ekl
e S e daslie )il L&) o5 amikacin e dulua s gentamivin
amikacin , vancomycin ¢« K e 4wleay ¢ ampicillin, gentamicin
ampicillin, amikacin, ge JS o deslie G50 Ldball Cyyelil Laig
S adilall (e adiliall 38 223 LS . vancomycin e dwlua s gentamicin
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Ao glaall JWKT (e JS 2my sl Biofilm gsaadl i) 0 258 of (Sadl) (g
[25] A0 oda Adlad e JIy (sllg Aygeall laliaal) e daagiyall

adide €05 Jlaatiuly cla Laug e inhibiting zone Ll ddhie (wld &
4 ) Jsall B Casane s LS el Gy (1

aihall Balias Aasale Adlad gl (grpndl DL (gyhaadl Gsmslll Cuy el ol
il e 100% S5 Jleainls s A aal) duegiall ) e e
2 Cell Eum ¢ [26] 4Bla)s albulush caalll il ae il o328 sl 8
A Aglled axe Lk (gyhall sl cull egipal) sladd) AR e gl
ylail &850, Klebsiella pneumonia 250 ALkl duasiall cySLl
mﬂ\ m;s»d\ ahsSall afha ) ddlmyL Pseudomonsa aeruginos
.Escherichia coli 44l s, 1215 staphylococcus aureus

ani Jal o pmald) LAl HU (gylanl) il e Laginn Sl ) & 35,
aball Al ol Agidl afhall (e degene e afiball saliadll Leilled
LAl Logall ch&d) o Listeria monocytogenes sas gl 4 i)
O desanas (Bacillus cereus sl mdwd\ « staphylococcus aureus
« Salmonella typhimurium Lﬁﬁl\ Lafll Apgadldl) ahall dple afihal)
led Al o il el Cua ¢ (Escherichia coli dglgll 4%y
SV e IS aa il oy o bl (sl ) aflall 3aline digeaia
lag ¢ (210 — 8) U Lo Lol ¥l Uil sl Cum ¢ AL A sl
Ay il Cpedl Lty + [27] @smilll il adihall soliaall dageaall 2ledl) X5,
LAl Lol chSdl) dmage Ay O o cyal gal
2B « Klebsiella pneumonia 453 dmxﬁ\ « staphylococcus aureus
(Escherichia coli 431l £,y « Pseudomonsa aeruginosa 4\l
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ae 15.3 Loyl eVl Uil cilS Cum ¢ agiyn aliaeS cill Alsiee dlled
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ala
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100%, 50%, 25%, 10%, ) bl (ol Cu (e Ailide 3805 ae (ulas
e Aoy el afihall uma day Jayfiill Adhaie (ulity G e Jsasll 25.(5%
Ggsie 37 Byl sy dic delu 24 sadl (ilia Jaug

Al ) Lpa il M e psuilll LD Lkl (gylaall cuill il : 4 Jsaad)

Streptococcus | Pseudomonsa | Klebsiella Concentration
pneumoniae aeruginosa | pneumoniae of anise
essential oil
<lcm <lcm <lcm 100%
Ocm Ocm Ocm 50%
Ocm Ocm Ocm 25%
Ocm Ocm Ocm 10%
Ocm Ocm Ocm 5%
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