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(Evaluation of the antimicrobial activity
against Escherichia coli for the oil extract
of Anethum graveolens seeds)

Abstract:

This research was conducted during the years 2022 - 2023,
where the seeds of Anethum graveolens were purchaised
from a local market in Lattakia city, oil extraction was
conducted by clevenger apparatus and different
concentrations from the essential oil were prepared to
evaluate its antimicrobial activity against Escherichia coli on
Mueller-Hinton agar plates using disc diffusion method. The
results showed an inhibition zone of 8§ mm (+3.464) for the
concentration (25)%, 10 mm (£5.291) for the concentration
(50)% and 10 mm (+3.464) for the concentration (75)%,
with an inhibition zone for the antibiotic (Augmentin) 16
mm. For the T student test, no statistically significant
difference between the concentrations was noticed,
recording the same zone of inhibition for the concentrations
(50), (75) %-

Keywords: Anethum graveolens — Essential oil — Escherichia

coli — Antimicrobial activity — Inhibition Zone - Antibiotic.
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Apb e Cill (& LSl s 585 iy afiladl dlas s L ek
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Clavulanic it 401 058 el ae daglie Y axi] slall slas 4elds
afihall @5 Lee JLbSY Uil il pusSe e IS5 abali)) DA (e acid
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spdiiall L) Cigll e die 179 il by Gialll W5 Cua ccndl) LS
sy gt afla olad Al g 86 e Aealiiudly Wil el
eVl cudll W cwy &, Escherishia coli s Staphylococcus aureus
Ala gl Jas ol Cum cafihall olad Aydled (ol Jasd Al ) Cigyill aal 4ie 3405
Mg cduhall o2 il 8 2y Ll allde gag £l CON afilia o adnlal die i
25 G bl G el adsdly sl auge 4 CaY) ) dle oy
LSl ol il Gliay 3815 e alinadl aal e dalsal) o3

Je siial) dilas))

dal ge AT el Pla (Gorakhpur) aigll & caill el L el [12] A6
il yladll 5aladl) 4lladl) 4y Clevenger Slea alasiuly alu) casll jumas
ALy Penicillium 5 Fusarium s Aspergillus <i\yyhid (e &‘Jj dac olad
Staphylococcus aureus s Escherishia coli \gi dsagiyn ¥ 322
hele dugndl VLW aea olad Adled ol cll gals lajes
vie (0.2, 0.4, 0.6 %) a3 peass & Eus cSalmonella typhi
E. slai LY dsl sldie) vie daal) eVl jUadl cul<s DMSO Jadl wadil)
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E. cOli aiha o bl lauiit ki ae 12.3 mm (+0.4) o Sl coOlf
o Sl il ekl Lo osag el (0 0.6 % S50 xile 18.5 mm (£2.3)
e 4By Loy ahrall adsall b CDUAY) Cany ()5 38 1y cAgllall Ayl il
8 RY) Sl (DALY vl (8 Al SLSall 581y S A s
Lol b cagl) laml cabiay 88 Cua il ¢y Japdill Alla el a0t diyle

Y Gl @Y1 iyl g sdaall
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A Gaa Al jlaally ki) dapyla alaainly GLLSL 4 Jae aie e ledle
G e plasinly (1:10, 1:50, 1:100, 1:200) cuill (e 3S15 530 jpmnd
lladll Ao & (80 asis 80 o) Adainl) Jalsall (10 %10 5 kel ¢ Lall
Ladl dpgall by E coli Angdsall A858Y) olad afihall aliadl
Bacillus 4 Salmonella typhi L4l Sl 3 Staphylococcus aureus
Glay) i€ clabal) Galil e 43)EdL il dld gag ST L g SUbLlS
kil gsluse sa5 £ CON olas (8 mMM) Lyin Alla i sasgd il Jael Cum
il e A lyaal) cidae Ly (Oxytetracycline) aalill slall Layis Alla
G 0,4, 6, 7 mm ddagn eVl WEl 1:200 5 1:100 5 1:50 5 1:10
Jaall B CEAY) Gy 0sS5  Auhall ol &l e JE m 8y s

ol G il e Aeadiaall SN 8 CEAY) ol vie st
aaLiall bafiall il o Lolas) Jlo (38 25 ol T student [laal sl
Jsaalls [12] 5 [1] 2 e aliall il LY 28l 20 58U Ga OS e
DEE  ilas) A1y 3558 (of agms aadle 58 ) s Aailill o) iy (2)
S e bl cully %(50) 5 die el bl bl gl Jadiall
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oda 8 sdaldl clinll G dglas) ANY 53 G gl asmy Jaadl Al dgliall
LeSlialy dgpaall Allall 3R nes Allad K5 Lea [1] Gy ey dudyall
die %99.9 A&l (ssive vie Lilian) Ay g ol el o Xy cdals el yilil
(t=1.749, [12] iuy 200 g Ljlie agyaall il il (e %25 585
Land) 310 vie Lilas) 4l G558 GIX jelai Wl p = 0.068, o = 99.932)

2] s e ARG ) G e
bl ald) cu3l) 8l o 4l T student jLas) gilis L (2) Jsas

S O ke 3ty (25)% 4 (50)%, (75)% JuSsi Llaa piiial) el
Olisllly aigl) 2 ol

i Adgigall | Adlaia¥) | Lpuaal) @ dad )
Oy an ? adl il
o P T - Student it
ey sic Sl ey dlat) Ll
92 . .
s 99.387 | 0.613 0.387 llal) Al * (25)% SN
K]
(50)% Sl e Jaydil
ey sie Jaydil) ladg Adlal) dufyal)
292 . .
iy 99.482 | 0.518 0.500 llal) Al * (25)% JuS Al
K]
(75)% 5500 ais il ey
sis bl ey dlat) Ll
RENYR . )
o 99 1 0 Ll Aupal) * (50)% sl
K]
(75)% 3:SAN aie hapliil) sl

25




ald sdd 430 AadAll Escherichia coli 4 sl gl 458 a0 sabiaal) Aladl) ayi)
( Anethum graveolens «widl

Ao Ja il a8 g Atlad) Ayl
hﬁ# Y - -, -
i 99.932 | 0.068 1.749 o il b * (25)% .S
alya i
shaj g Singh A
sie hagdnl) by Adlal) Lyl
h"” Y - -, -
99.748 | 0.252 0.945 il hd * (50)% A
aya )
sdhka) s Singh 4
sis baygiil) g Adlal) Lual
h.\” Y - A -
i 99.845 | 0.155 1.235 il kb * (75)% .S
alya
sdka) s Singh Ay
sie Jagiil) g Adlal) Ll
h.\” Y 3 -, -
99.655 | 0.345 0.755 il jld * (25)% .S
aNa )
sa g Badar 4
sie Loyl by Adlal) Lufyall
hﬁ\% Y 3 -, -
i 99.756 | 0.244 0.966 il jld * (50)% S
alya i
sda g Badar 4
sie hagil) g ddlal) Laal
hﬁﬁ y - ., -
99.882 | 0.118 1.404 o il kb * (75)% .S
aya )
slai g Badar du)

BSaY) olad Aaly Adled lles Lae sl il il LS o o Law iy

Ao aacC il 1 leind AlSe) Jen bl daslie Lo gy Lea disldl

sl ) ol Akl cladlal

26




Lauall g dglal) o gladl Alula daayl) daala ddaa

daala .y palbidanl 3 Qe @Y 2024 plc 4 322) 46 Ayl
selalingy)

DMSO . sxadly A. graveolens cuill s HLl oulu) cull elbiay . 1

% (25, 50, 75) :SIAl xie 6l gl 4,5 (e 1,26

L850 Uadia 155l % (75) DS ol il Ll ) el iy 2

% (50) 35 oaula) ol a0 Tyglise 3350580

:Clua gl
Gl e Adling el e spcanadl CLDAN Adlad Jen ciludyall dastia —1
A sl LAY afln olas Tl igiall il
daagim VL olat cudll cily Hlad adld dlled 4)l8a) caluhyall 4 =2

Jic siie

alaie) A5l 4831 e dense Aa¥ana JIAT ol d0iSa) A =3

il il kel Wl el e

27



el e 45 31 Ladall Escherichia coli 4 s sill 4. pasl) sabiaal) dlladl) aus)
( Anethum graveolens «widl

saalall

1- BADAR, N, ARSHAD, M, FAROOQ, U, 2008 Characteristics
of Anethum graveolens (Umbelliferae) seed oil: extraction,
composition and antimicrobial activity International Journal of

Agriculture and Biology, vol. 10,3. 329-332.

2—- CALLAWAY, T, ELDER, R, KEEN, J, ANDERSON, R,
NISBET, D, 2003 Forage feeding to reduce preharvest
Escherichia coli populations in cattle, a review Journal of dairy

science, vol. 86,3. 852-860.

3— COSENTINO, S, TUBEROSO, C, PISANO, B, SATTA, M,
MASCIA, V, ARZEDI, E, PALMAS, F, 1999 In Vvitro
antimicrobial activity and chemical composition of Sardinian
Thymus essential oils Letters in applied microbiology, vol.
29,2. 130-135.

4- DASH, S, CHAKRABORTY, S, MANADAL, D, ROY, S, 2012
Isolation and Characterization of Multi Drug Resistant
Uropathogenic Escherichia coli from Urine Sample of Urinary
Tract Infected Patients International Journal of life Science
and Pharma Research, vol. 2,1. 25-309.

5- DARNTON, N, TUMER, L, ROJEVSKY, S, BERG, H, 2007
On torque and tumbling in swimming Escherichia coli Journal

of bacteriology, vol. 189,5. 1756-1764.

6— DIMOV, M, DOBREVA, K, STOYANOVA, A, 2019 Chemical

composition of the dill essential oils (Anethum graveolens L.)

28



Lauall g dglal) o gladl Alula G} daaly Alaa
daala .y palbidanl 3 Qe @Y 2024 plc 4 322) 46 Ayl

from Bulgaria Bulgarian Chemical Communications, vol.

51,Special Issue D. 214-216.

7- ERKAN, N, AYRANCI, G, AYRANCI, E, 2008 Antioxidant
activities of rosemary (Rosmarinus Officinalis L.) extract,
blackseed (Nigella sativa L.) essential oil, carnosic acid,
rosmarinic acid and sesamol Food Chemistry, vol. 110,1. 76—

82.

8- GOMEZ-ESTACA, J, LOPEZ DE LACEY, A, LOPEZ-
CABALLERO, M, GOMEZ-GUILLEN, C, MONTERO, P, 2010
Biodegradable gelatinechitosan films incorporated with
essential oils as antimicrobial agents for fish preservation

Food Microbiology, vol. 27,7. 889-896.

9- JAFRI, S, A, QASIM, M, MASOUD, M, UR-RAHMAN, M,
IZHAR, M, KAZMI, S, 2014 Antibiotic resistance of E.coli
isolates from urine samples of Urinary Tract Infection (UTI)

patients in Pakistan Bioinformation, vol. 10,7. 419-422.

10— NAJARAN, Z, HASSANZADEH, M, NASERY, M, EMAMI, S,
2016- Essential Oils in Food Preservation, Flavor and Safety.

Academic Press, 1% edition. USA. 930p.

11- NATARO, J, KAPER, J, 1998 Diarrheagenic Escherichia

coli Clinical microbiology reviews, vol. 11,1. 142-201.

12— SINGH, G, MAURYA, S, LAMPASONA, M, CATALAN, C,
2005 Chemical Constituents, Antimicrobial Investigations, and

Antioxidative Potentials of Anethum graveolens L. Essential

29



el e 45 31 Ladall Escherichia coli 4 s sill 4. pasl) sabiaal) dlladl) aus)
( Anethum graveolens «widl

Oil and Acetone Extract: Part 52 Journal of Food Scienc,_vol.

70,4. 208-215.

13- SMALL, E, DEUTSCH, G, 2001- Culinary Herbs for Short—

season Gardeners. National Research Council of Canada &

Ismant Peony Press, Canada, 182p.

14- SOARES, A, PESTEL-CARON, M, LEYSOUR DE
ROHELLO, F, BOURGOIN, G, BOYER, S, CARON, F, 2020
Area of technical uncertainty for susceptibility testing of
amoxicillin/clavulanate against Escherichia coli :analysis of
automated system, Etest and disc diffusion mathods
compared to the broth microdilution reference Clinical

Microbiology and Infection, vol. 26. 1685.e1-1685.€6.

15- THIELMANN, J, MURANY!I, P, KAZMAN, P, 2019 Screening
essential oils for their antimicrobial activities against the
foodborne pathogenic bacteria Escherichia coli and

Staphylococcus aureus Heliyon, 5,6. 1-6.

16— TIAN, J, BAN, X, ZENG, H, HUANG, B, HE, J, WANG, Y,
2011 In vitro and in vivo activity of essential oil from dill
(Anethum graveolens L.) against fungal spoilage of cherry

tomatoes Food Control, vol. 22,12. 1992-1999.

17- WHO. (2012). The evolving threat of Antimicrobial
Resistance Options for action. World Health Organization, 1-
125.

30



Lauall g dglal) o gladl Alula daayl) daala ddaa
daaa oy palidand o Glgle ) 2024 ols 4 3321) 46 sl

dasgiiall 5ly9oll dslaoll ddledll g,a)
(Lidso ydiiioll jaaalll padill s5las slalial iyl

AV aval)l Adlal) alas)

Sisle ana

daaa Lagd .2 s )Ll Cdpidiall bl Agal a0 s il i)
Aaval) dlg L) Gigad lal) sgaal)
1 uaiddal)

Glyfite 4 2023 = 2022 I ¢ Lo saiad) Liadll syl 8 Cusdl el o
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Baliaall Alladl) i Jal cre 098 Jlge Jlel Jans aladind o (ras pana Jla
dlys Artemisia herba-alba Asso LarN) zuill bl gyhall cugill aihall
oaddiul elya) anasStaphylococecus aureus il i gaell )y Sall e
@rbaad) gl oDl Crad) il cyelal a8y daline clagaa Jal ey il
il pe lide Clagad by g Seall 3aliae dala Alladl () ) il
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15.64 s Lo ila ey %(50) 585 2ie yie e (1.1544) 11.66

O Wilaa) JIy (358 a5as Ul Jaagl .%(75) 385 2 e Al (0.3141)
@bl cyilly %(50) S5 () i) bl gy daell el Laytial) LAl
t = -5.480, p = 0.032 < 0.05, Cl: =6.521 ) %(95) 48 %(75) S5
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(Evaluation of the antimicrobial activity of

local spread Artemisia herba—alba)

Abstract
This research was conducted during the years 2022-2023 in the
laboratory of Higher Institute for Environmental Research and Faculty
of Pharmacy in Tishreen University, where the natural plant are
collected from the mounts of Homs and then tested using Mueller-
Hinton agar media to evaluate the antimicrobial activity of Artemisia
herba—alba’s essential oil extraction on Staphylococcus aureus after
appropriate Clevenger extraction and within difference concentration.
Results of the research showed important inhibition and antimicrobial
activity of Artemisia herba-alba’s essential oil upon difference
dilution with 13.35 (£0.923) mm inhibiting zone using Artemisia
herba—alba’s essential oil with a concentration of (25)%, 11.66
(£1.154) mm with a concentration of (50)% and  15.64 (£0.314)
inhibiting zone using a concentration of (75)%. Furthermore, Results
of the research showed that there was a statistically significant
difference between the inhibitory effect of the essential oil of
Artemisia herba-alba Asso at a concentration of (50)% and the
essential oil at a concentration of (75)% with a confidence of (95)%
(t = -5.480, p = 0.032 < 0.05, Cl: -6.521 to —0784), where The

essential oil at a concentration of 75% was the most effective

Keywords: Artemisia herba-alba — Essential Oil -

Staphylococcus aureus — antimicrobial effect
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Loyl Slawad) aa] Laddl dogall a)) Sl g [1] S, Albus ¢lagll
Loslaal)l GO sels v dalall daall e Tagiie lue Jiais dyydll (il
Aal 2 lay Toge Lo o idall L Jals daliy clajlimly 4pall clalall
Jualial) Cleilly egsipl) Gl g cdygaall Zae ¥ Jals Gllgl )y (3ol Al
O A3 el afhall s3s cand LS [3,2] iy alaad) algally ccalill
) @bladlly dmlall @lail) e uaedl s (Enterotoxin gseal Glasdl)
oalitily eall s e liall Sleall Lo g dibiie cilla) i) e laaelas
Ll Al bl cdal sy [5,4] elaeV) aamie Jdlly aall baics
A I bl i il Qo ed cadill die dals 3ypm il LEYL
el Ll %283 Aty Ll Lpgiial) )<l sl cllaY)
eele On Aaadl syaay Aangidl el lad) 3 %176 Ay sl
L yhcaall sl Ayl clalall e dagliall 228 [6] 1989 — 1980
Glalall Je daslid) daginy add 100000 e ST sl cluhall aé s
L) Al <y sSall e daals gl el cilS Gua 2019 ale 8 Ayl

71T i 3 oy Ll 58 8 < el S5y ¢ culannfiall aglial

degidl dygall clilall e Aagliall afhall sl 8 aily ool 1 e
IS5 dumyaal) afihall slias Ll fe sy lias ge gl ) ogiald)

World Health duallal) Zaall dalaie cuald 3y 138 ¢[8] Sl Haaall (e pala
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Gl sSall olad Aladll Lgall @labiall alay) Like xiay Organization (WHO)
[9Tile Alsl Cpliafinall o gliall Zpa ) 2 giial

oe 1amy (1) JSal & ~uagl Artemisia herba-alba (aw) wuill oK) A
o) il Gl gylaall DUl b i Jaillyy L opfiald) oLl
salime Aglads ol salime Alads 520830 Salima Agllads afihall saliae Alladl
e iy gyuall e 556 o Jpeanll Jal e aaiings WS gySull ¢lal
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vaaa Jha A el (el medd) ald (1) Jeid
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spuad e Ble g5 (Anthemideae il Ll Y1l e 130a5, Asteraceae

34



Lauall g dglal) o gladl Alula daayl) daala ddaa
daaalad . palidal 0 Ghgle i) 2024 pls 4 231 46 )

Lgiadl Ganl¥) el (a8 Al Ghld) & Gy el dyphaes Ak 4o
oually Jdp il dpell 4l Gladall o bobuly Wlaed) dlas ) Siays
A Al LDl 8 4ty o Y\ nitrofilous and gypsum-rich substrata
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Caall Ji 458y 20 3oy 1 Lancas dygie dayn 121 syla dapy xie G
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daer 230 (grhaall Cll Z DAl amys cilelu 4 3aaly dadll glle da)ay lemias 2
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Lgie Ay 37450 Lalall b dele 24-16 4S5 4 Zapdall Gal @) Gphb

Aelu 24 vegdelu 16 vie milull a8 cudh Skl 36 )8 A5 (has
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e Al s Gl o) cldl g gland) cu it Adayitl) Algd) L(5) e
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GE el Jal g AE Sal Jal e J¥) osal) Jal e

(0.923%) 13.53 14.6 13 13 %(25)
(1.154+) 11.66 13 11 11 %(50)
(0.314) 15.64 15.32 16 15.6 %(75)
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ki Enterococcus hirae dilacy) agsmall salias 43lladl Lus @ 4 Huveaune
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lal gylaall il 56 ane I 5l ey Juteau Al i V) albicans
Escherichia coli 4l sall 4K 5ay1s 4 dal) 40 g8l ey Kal) e (an) il
@bl cgill HEE Gl e S Al bl sl 8 ela Lo pa Gl dabis

gl il b€l e %(25) 5 %(75) S5 o) il el

shad) e laghal & lls [14] 4Dl)s €2 Zoubi Gl i (Al Lali (g
clall gylaall il @Dl ) coprall (e gsanall anl) il bl 4l
L Al ae dpaldll Apgiiall chSall Jleoala 50 ae adlall salias dledl
e by ¢l U1l 5K 10 daf o e e (0.6%) 12.2 i

Auhl sda 8 lggle Jaanl) &5 ) dglladll e J81 4 lad
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J i 5% 6 Jal e Methicillin-Resistance S. Aureus (MRSA)
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i Glaaal Iy (338 @lllia LS ¢ L Adpaal cingiin o L) (gl LG
aalsdl el ) Al A0 Sl e (S ae Ll lagtia) Ll
r—ase 3o LS 4Dy Bertella au)yy 854D, 6z zoubi )y 4
ahall da 8 Fandiuad) AN 51 i o Jang s o(2) Jsaall b
ol b gy daal) ol dag Sl ALY ey Wloas) JIs (3 a4l
%(95) A&y %(75) Sy gr—taall i35 %(50) 3—Ss g
Gua (t = -5.480, p = 0.032 < 0.05, Cl: -6.521 to -0784)
) At iy ad Lty dlled ,5SY) 5 %(75) S (gydaad) cagill (LS
=S5 bl ills %0(25) 5 (gotanll il (s Wilaa) s (3-8

%(75)

G bl ol (356 Jans) a3 ALl chladpally Al Auhal) o A5EalL L
iuhall oda 8 aadiiall (gylaall cill e 4aDla)s Bertella iyl Gy il
i ) sl Ale Aled ae S %(75) 5850 @bl il of Y) tale ISy
O %o (75 ) SAN A 8 Adadial)l Adladl) oy Wlias) JIs (38 2525 a2e
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S5 gyl il 3si V) tale ISy 0eDla)s €2 ZOUDI duhal Gy iyl
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Claai) agaa ddlaiay) & dagd

PR ICON R O RN P 4 gunal)
EL KPR, 4.168 -0.421 0.072 3.513 A
EANKIKENRY, 0.508 -4.081 0.079 -3.350 .B
ANY s -0.784 -6.521 0.032*  -5.480 .C
FUNRIKERTRNY 3.628 -0.961 0.130 2.500 .D
AN g -0.471 -5.061 0.035%  -5.188 .E
AN g -12.171  -16.761 0.01**  -27.125 .F
EUNRIKEQTR 2.335 -3.401 0.508 -0.800 .G
AV g -1.764 -7.501 0.020*  -6.950 H
AN g -13.464  -19.201  0.002** -24.500 A
AN g 4.289 2.591 0.003**  17.434 J

Claai) agas

LY sl A )

EANRIKPQVRY, 0.189 -1.509 0.189 -3.345 K
AYo aag -11.511 -13.209  0.000** -62.641 L

42



Lauall g dglal) o gladl Alula daayl) daala ddaa
daaa oy palidand o Glgle ) 2024 ols 4 3321) 46 sl

Gilaa) JI (38 g :**%(95) 48 ggiua dic Lilaa) I 38 g ¥
%(25) 3SAl s B Jadil) jhadg Adlad) Auhal :A%(99) A8 5iua sic
b 4llal) Luha) B (%(50) S Alla b Jagfil by Adlal) A *
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A comparative study on the quality of
combination products of Amlodipine,
Hydrochlorothiazide, Valsartan in the local and

the international pharmaceutical product.

Abstract

The combination tablets of amlodipine, valsartan and
hydrochlorothiazide has been newly introduced to the Syrian drug
market. And has been already manufactured by some Syrian
pharmaceutical companies. Different producers consequently
mean different source of raw materials, different excipients and
formulations. This may lead to differences in the physio—chemicals
properties of the final products. This study is an attempt to
evaluate the quality of local products of this triple combination
(@amlodipine, valsartan and hydrochlorothiazide) manufactured by
three Syrian pharmaceutical companies by taking three batches
from each one and comparing them to the international
pharmaceutical product Ex forge HCT® Novartis. The quality of
products was assessed through the evaluation of standardized
tests such as uniformity of weight, friability, hardness, uniformity of

content disintegration test and dissolution test.
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All the studied samples have met the standardized criteria for the

above mentioned tests: uniformity of weight (<+5%), friability
(<1%), uniformity of contents [92.5-107.5]%, standard of
hardness and all tablet disintegrate within 15 minutes. All the
tablets from all batches released more than 75% of the labeled
quantity of amlodipine and 80% of the labeled quantity of valsartan

and hydrochlorothiazide during half hour.

All  the studied samples met the pharmacopeia quality
requirements, this indicates the quality of the local products and its
potential use as adequate and cost-effective to the international

products.

Key words: combination products, valsartan, amlodipine,

hydrochlorothiazide, quality control.
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L g pall il giaall o RN e balll JEL)
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Homogeneity of weight Test results: (gl (uilad jLad) mili2.4

15l ddaal) S ligal (350 il Ll bl Gadle (5) Jsaad) oo

gxaal

S L) 5t W5 6105405 o sl il gaead sl Langia (IS

%5 danssl) (sl e AU 4 zsanall anll (o la

sl ilad HLAS] iliis Jpand]
doall Aad jraal | Asalldad ST SDE danl o) 8l
o Al oo Aagidl N=20
sl Chatl | el Galasy)
-1.1 0.6 610+1.1 D
-1 1 408.5£2.9 Al
-0.79 0.87 409.9+2.2 A2
-0.97 1.61 405.9+2.5 A3
-2 2 497.3+45 Bl
-2 2 496+5 B2
-2 2 496.8+6 B3
-1 1 438.46+2.4 Cl1
-1 1 439+2 C2
-1 1 438.8+2.2 C3
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Cagliia s Lyysind 48 7 sansall Jlaall e cillagiadl) wen ()5 o8 Cahat¥) G
Gaalosall Ayl 8 Ll @l o ey Las canly olaily s (masly e

gl Basge Aiat )

Gle gl @l e ae )l e AN SIS il gaall ()5 A oOEA) JaaBl
Qs ST LS e s JS (e e smgall ol GBI e oy Lo Aginal

A ) albguadd S G3s Jily cxaall slsall s A graas

Mechanical Strength Test results 4.l dagliall s milii3.4

Lﬁ“‘;‘ L_ulS) ‘)Lﬁ;\}“ k_l\_x;uj\ — C'_DL'SA\ ‘E}Luﬂ\ J\..ﬁ;\ C_;ll_u (6) d}laj\ C_;A}.a

3}1..“3 Oe A Z.S‘).aﬂ\ S)L.ug e.JB ‘_“ﬁ C_.\A\j "y N APES d}dﬂ\ C.».aﬁA :&S‘)..ﬂj 3}\4.&3

sl ¢l
Solusdl) JLis) wilii 6 Jsandl
A8 | Kgjem?sslual 244,k 3 dakl)
laaal
A 8.2+1.4 8.7£2 8.3+1.7
B 5.2+0.6 5.8+1 5.6+0.8
C 4.7£0.5 4.9+0.4 4.5+0.7
D 6.3+0.8
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a5 %0.5 (o Ji clial) asead diligl) ad cuilS Apaligll Hlaay Aol W

ALt sl g ciny (7) dysally USP clidlia oe (3815

i) ) 7 poa
3,4 | (37°C) minca LEOR| 3as .kl
[EFOR]
A 5.95 6.1 6.4
B 4.4 4.5 4.4
C 2.3 2.3 2.3
D 2.05

s dalae 483 JS Ak S o il giias 6) dhgras 57 (e A e 3Ll

A 3y '\15 & EEN [t "15"1“ Z.C) v 9 &9& - n“ Bj i 'u 3 4”9:3: - 4”.3 Se

0.387— (ysym bV Jalza €5 0.05 AV (s5ie 2e8ig=0.048<0.05
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Disintegration test resultscaiil) Laii4.4

LS sl glsall 5l e Jpeanlly Pl bl Jajd il gl i
el cul€y HLaa¥) i ad) climll asea cojlial a8l 8 Jsaall 4 xunse sa
il ey Oy A gaal) dgaal) aaa il Ly A88) 6.4 JIpsA Aall A

ccndill ey (A RS ) (g% et cilefsad) oA

Lubligl) Lis) wilii8 Jpasd

a<yal FRIABILITY % Patch :2 Patch :3
Patch :1

A 0.19 0.21 0.17

B 0.31 0.28 0.33

C 0.41 0.47 0.43

D 0.04

AUA) AapSla (pa (Gl ilii5. 4

ST DAY Aghall Mgall Aylail) miliiall sae IS Gl 6 g)lall Jslaall G
RSD cul€ 5 1.5 e LSl Saally 2 (e Ji SN aadll Juitill Jalaas 2000 e
59101 Tdshaall 8 manse 58 LS %2 e J81 (ulia¥) () 5 il dalisd]

sl Jslaall ahe fisag )8 2 JSAN sy
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RLL'..L// Aoe o (po (gén /C:.rl_u_g Joaadl

Number of ;s claall dele | caan dalu) )
injection g ki) Jol) el [ ulial)
1 3937 1.1 410549 4.362
2 3847 1 413056 4.343
3 3780 1 412178 | 4.341
4 3820 1.2 410985 4.31
5 3924 1.3 412325 4.36
6 3792 1.1 410083 4.35
average 3850 1.11 411529 4.34
RSD 1.7 0.1 0.002 0.4
OBl 4uills L5il) Laida (1o dﬁ;l.//zuLU[O Joant
B cliall | dale Caad daliadl) )
Al | Jaol Saiall [ algay)
1 4972 | 0.9 16912010 5.56
2 4938 1 17202216 5.53
3 4882 | 1.1 16993851 5.57
4 4895 0.9 16838963 5.52
5 4871 | 0.92 16902962 5.54
6 4953 1 16802962 5.57
average | 4918.5 |0.97| 16942160.7 5.54
RSD 0.8 0.3
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LISy el Ll Zala o Gini il 11 Sy

TR L mliall | Jale a3 dalusall %)
dgyladl | Jo R IRERY
27541 0.8 1997539 2.91
2768 | 0.72 1975490 2.91
2762 | 0.7 1977819 2.93

1
2
3
4 2828 | 0.75 1984518 2.92
5
6

2831 0.71 1985176 2.91
27531 0.69 1994329 2.94
average | 2782.667 | 0.72 | 1985811.833 2.92

RSD 1.3 0.4

> 2865

llllll

HCT AML VAL

bl Jolaall 5]y 55504 S2 SN
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Uniformity of Content giaall (uilad Uil zilii6.4

el slsally Adaall Syl gstinall uilad HLal milis 12 Joandl yelsy

gyl AN g el il Bl 5 sine Guilas e

cosinall uilad zilii 12 Jpaa

LIS 5 08 Ob)ludlé Odslal | IS,
101-105.2 98.51-99.9 97.5-100.2 Al
100-103 99.7-100.6 97.4-101.9 A2
99.2-101.2 99.2-100.6 97.8-100.6 A3
99-101.8 99.5-101 98.8-101 Bl
99.7-100.4 99.5-100 98.6-100.3 B2
99.6-101.7 99.4-102 98.4-100.7 B3
99-101.7 99.2-101 102.4-98.5 Cl1
97.7-101.2 99.8-100.9 98.4-102 C2
98.6-102 99.5-101 98.8-101.9 C3
100.3-102 99.9-100.3 99.4-102.4 D

Dissolution tests JMad¥) deyu ,Lid) milii7.4

e 75 e Ja Y L delu Gt B el of cing ((Onel) gl Cany
Q107 a3t 5lS s 36l e %80 5 Ll (pa %80 5 a3l i gimall LSl
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mmniaaally AN L glaall S, a0 (Plad) ey e A)l8e3 JSAIL =gy
CB iyl jlie Pladl deyu JIA 28,00 G Jaadli Cam anpal) allall

95.8 96 95.7
93.88 94
91.692.01
90.15 oL4
88.62
87.086.53 I
A B C Exforg HCT
H Amlodipine 88.62 91.6 94 96
M Valsartan 87.06 92.01 90.15 91.4
HHCT 86.53 93.88 95.8 95.7
B Amlodipine ™ Valsartan ®HCT
O skl
120
100
80
60
40
20
0c ——A —8—5B —8-C D
0 5 10 15 20 25 30 35

allal) el po Zulsall Sl s slo¥) SUail de_jus 4 jlie 4 SN
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Valsartan
120

100
80
60
40
20

CONCENTRATION %

0 5 10 15 20 25 30 35
TIME

——A —8—B —0—C D

allell umniivall o Zulsall S 2l 5 Lol i) e pun D jlia 5 S

Hydrochlorthiazide

120

100 o
L

80

60
40
20

0 5 —®—Ap—®—B g&—C 5D 25 30

5 OBl Jls cpmaglel) Plad) deyu djlae 6 il 5 Jally 4 Jal) o
sl sl e A0 Adaal IS Gl e 4l gl
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fldifferent Dia¥) Jalaas f2 Similarity factoraliall Julas clua o3
Aaie YL cpiled g yantiieal PN cliste o 43)8all ey )AL factor
el mnionall A jiey Ak JS e ddaiall Aygial) il lasegio e

- sl puaniulls

F1 = {[an:lRt — Ttl‘ /tznl: Rt} x 100

1 n
F2 = 50.10g {[1 +£2(Rt —T£)21795{ x 100
t=1

el aaiial (e ey JS die 3 jatall ST Al Ayl Aall & Ry s
el il e ey JS 2o 3 jatall ST Al Ayl sl & Ty
Glil) Cins 4a)) 22e N

5 (15-0) 0 F1 dad ()5S0 laaie (lealiiie (hantival) (555 FDA (ny
(100-50) ¢ F2 4ad

TSR

LR Yy Ll Jaleo zilii 13 Jsaa

A B C

AML | VAL| HCT | AML | VAL | HCT | AML | VAL | HCT

F1| 15.3] 16| 15.1 41 10 2 2.5 9.3 3.9

F2| 489| 46| 49.3| 73| 56| 91| 76.7|59.8|77.1
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Conclusionsclaliiuyl. 5

5 opaslal) LN ASLiall il graas 535 Ay Ayl e 3 Ui @
Lie 2al allyy Lyg 8 Uae daiadll (2525065085 0 (1605 ladla
due Ul Loay 4550 O o cilada 3 320y Ly dlsn CilS s ¢ (e
Novartis.as )% J8 (e ailadlEx forge HCT _allal) clgall (0
Erm e Asiie Cliaalgey Lugpaal) ddaall iy maiind) pses Ciaici
(i g paall illa graaall aaes BlBhad) CulS ()l Guilad (and 3 @
COlA) s Aaugl) el (8 A Adaadle pa (g sieal) Jlaal)
e S A Sl Aaglial) (and glyal die g Aeadiuall il lsud)
Gaslaa JiV sld <Y A 4580 il gicae culSy A gaie ilisal)
gr) 5o C 3,80 (o cilagiadl) cutis LS i) jasdehial aic @
i Cra Ua) CulKiA 4850 il e el ity DA @i
Jualse o 5 Aeatiunall cilehpud) Cadas) ) el aayy @6 7 DA

el (3lath

(ssimall Guilad and i e Lysid Asiie Glill gpen CulS o
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oRliay) 13 of e el jhaind ga aliaiVl @l el gine el
O Gl Gy dgas Al oda iy Uil ((P-value>0.05) Lsies oS5 Al

oSl Bl 325n allae Gy e lapdli Cus e oA Bha Jin

M Bsme oS Gasall anll Gagmd eV Al dalid) clds)
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In—use stability evaluation of locally
marketed products of cefixime powder
for oral suspension under two different

storage temperatures

Abstract:

Drug stability could be described as the ability of a drug
formulation contained within a specific container/closure system to
retain its physical, chemical, microbiological and toxicological
properties during its specified shelf life and in—use periods. In-use
stability of a drug may be assessed through simulation of real-life
usage conditions to determine its physical, chemical and
microbiological stability. This in turn may help to decide the period
during which this drug can maintain its stability after opening its
container. In this study, samples of two batches of three locally
marketed products of cefixime powder for oral suspension were
evaluated for their stability and quality maintenance within their
usage period which consisted of 14 days after reconstitution.
These samples were divided into two groups and each group was
exposed to a different storage temperature (room temperature or

refrigeration) from the other group.

Samples' organoleptic properties, pH, microbiological properties

and Cefixime content were evaluated periodically at three different
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points of time (day 0, day 7 and day 14 after reconstitution) and
results were collected to be statistically analyzed, discussed and
interpreted. Through assessment of organoleptic properties, the
color and smell of all reconstituted samples appeared to be
unaffected by storage conditions throughout the storage period
while the taste and appearance of some samples changed
noticeably during storage. Cefixime content in samples of two of
the three studied products (both batches) remained within
specifications throughout the study period while the content of both
batches of the remaining product was below the minimum allowed
content since the beginning of the study. The content of most of
the studied samples continued to drop as the study continued
although this drop was deemed to be statistically insignificant (P—
value<0.05). In conclusion, some differences between the two
applied storage temperatures regarding their effect on some of the
quality aspects of the studied samples were observed in this

study.

Keywords: drug stability, quality evaluation tests, Cefixime,

powder for oral suspension, usage period, storage conditions.
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:Introduction 4 lai daa8a .1

A faggla Al e A pinge Aine Aana ol Lo o Al AL Cajad
ibesslly Anlndl) saasdll Wilecalsal dailse container/closure system (s
G G il Graldll aladiu¥ly Gl jee Jla el dandly duaslsn g Sl
il Ll L[1] andled s a3lels 6 hsall Basa (Jlasia Chags (g9 ISy Slsal) LN oy
J8 e sl el 2atin) s1Sae DA o dagl S aclaiind 558 PDUA ¢ )5l
sl Sl LS gae A Ladll) Blall Gk Cad (il
s lghas Ay ) Aaulial) aladiull 55 et ae bl e sl Salls
(Usad Jlad ¢ aia Ciad g 2o 8 aaniinnd) L[2] panl) 8 ey Wlh eiial)
Sy guls e L Cada aielyy Slipsaglindl e GIEN daal) ) e
(bl O Ll Pl 230 Ayl dupleall 4 € JSE adiis
Gy apias &5 s (3] sl dasnd) bl il el casald) Clgl

2023 dysall cilabiall allal) daall daliie oyl

(WHO AWaRe (Access. Watch: Reserve) classification of

antibiotics)

desene ) i Cus A 12 jee g0 JUDU Al 45V Al e
Q) et Al dgsall Glalall ay (Watch group) 4d)adl dyeal) clalall
JE e lede daglia Cigand 5 ddlan) dllia Ally gydl) Qhall a3l Ll
dala ) e afihall saliaddl awSandl Adlad ) L[4] dcajedll clal)
& anStndl elgial o) Cun ASrpa 4 Lulas Aila e dagyall HBSN L)
Agalall Ampe abiny waY) degena ) ALaYL HESYU) il o diiia
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U Al o) L[5,6] saad) slall 1aa Adledl ()i die sty Les D)l Liaeal)
GRS o - JWO 43l vie Galell Sea BoneneS i) Aelia L N o3
((A15°25-20) A0l bya dayd b 4kl 08 Lo (3laill daall apuSindl (5 ymse
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e dny i) 50 Aiall Al e palanll jamy adf Lle Haaiuy) Jd 2
B [7] DY) ieSae Dol o addis g (ilailly Sgal) 78 (e 0 14
s Sl Jeall 3331 dmpe adladind 58 (DA dejall il sl mua
Sy 35l Cpam olgine (alind) Y apiuad) jomatiie Alla b gax 8 il
Bl ol e sdle 2] Jsliiall uaaieall (e sgapall Adladll b mliss)
G Alladl) i) Limpe alasd 8 Gl 5)S0d) an€andl | Jlel el
o8 alaind ¢ €YY phally celall Jia Jalsal diajed die 43)piaad

A2 e Adlias 52 e KB e 3 Y S ade ol i)
EDE e oidakl Gilie 2ah Galell Sed) anSdid) Bsaise pmatiual 23adl)
Gelally il any gl sasall allas 56 saas Ll (g0 Aubyas Ulae diGuse iS58
cilaiiall Gy Al o il Bha dapy ) b s ) Ayl

gyl

:The aim of the study il G .2

Llae Ajusally Galaill 33nall apSiie lpmativen il apdi L) ) 38 Cangy
dnslons Sally AL sl 3agall (asadl gelad) ye pladiull) e Pla

eslls 7 asalls 0 asall aic) die) Jalas ED5 diey Leidaty lgatd (e 0 14 DA
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:Materials and methods &yl gk g .3

:Materials daadical) asal)  .3.1

Je 100/ile 5 385 Galatill M) arsinidl Gonisn (o Glie e duhill o
Go sl 5 ASs S aadey Alae GlGE EDA Glial) Gpial Gus
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Evaluation of salivary creatinine in diagnosis of
chronic kidney diseases.

*Dr. Samira Zraiki- **Dr.faisal Radwan ***Ali Jeblawi

ABSTRACT

Introduction An increase in the incidence of chronic kidney
disease (CKD) is seen worldwide due to increased burden of
noncommunicable diseases and ageing. There is accumulation of
several waste products in these patients due to kidney impairment,
leading to various metabolic complications. Sampling blood for
serum analysis is an invasive procedure. A noninvasive alternative
would be beneficial to patients and health care professionals.
Study Objectives: The study aimed to compare creatinine levels in
both saliva and blood and evaluate the effectiveness of salivary
creatinine in diagnosing chronic kidney disease.
Materials And Methods: Blood and saliva samples were collected
from 50 healthy individuals and 50 chronic kidney disease patients
matched in age and sex . Serum and salivary creatinine levels were
estimated using automatic analyser. Statistical Analysis. The serum
and salivary creatinine levels between controls and cases were
compared using t-test. Correlation between serum and salivary
creatinine was obtained in controls and cases using Spearman’s
correlation coefficient. Receiver operating characteristic analysis
was done to assess the diagnostic performance of salivary
creatinine. Cut-off values were established for salivary creatinine.

*Professor-Department of oral medicine-Faculty of Dentistry-Tishreen
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** Professor - Department of Laboratory Medicine- Faculty of medicine-
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Results: Serum and salivary creatinine levels were significantly
higher in CKD patients than controls. The positive correlation was
significantly found between salivary and serum creatinine (r =
0.817). Area under the curve for salivary creatinine was found to be
0.997. A cut-off value of 0.25 mg/dL gave a sensitivity of 96% and
specificity of 96%. Conclusion salivary creatinine have a high
capacity for serum creatinine estimation. Salivary creatinine tests
can be used as low-cost, easily accessible and noninvasive tools for
diagnosing of chronic kidney disease.

Keywords Chronic  kidney  disease, Receiver-operating
characteristic curve analysis.
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Comparative study of stability and quality

of herbal and non-herbal cough syrups

Ph.joudy bahouri, prof.Emad Alhaddad

Albaath University — Faculty of Pharmacy — The
Department of Medicinal Chemistry and Quality Control

Abstract

Cough medicines are considered one of the most widely used
non—prescription medicines for all ages and are divided into two
categories: herbal medicines and non-herbal medicines. Syrups
are one of the most widely used cough medicines, especially in
children, as they are considered clean, multi-dose pharmaceutical
forms, which makes them vulnerable to external factors. Which
affects stability, especially if stored under inappropriate
preservation conditions.

In this research, two synthetic compounds were studied:
bromhexine and guaifenesin, in addition to one of the natural
pharmaceutical compounds, which is Thymol, which is found in the
aromatic oil of the thyme plant. Samples were collected from

locally marketed herbal and non-herbal syrups by selecting two
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pharmaceutical companies for each substance, and taking three
preparations for each company. synthetic syrups were denoted by
A-B-C-D, while herbal syrups were denoted by Y-E.

Tests were conducted when the packages were opened and they
were repeated 3 months after opening. Technological tests were
conducted for all syrups, which are (macroscopic tests — pH -
density — viscosity). All syrups passed these tests successfully.
The active ingredient of guaifenesin and bromhexine was
measured using high—performance liquid chromatography (HPLC).
And Thymol was measured using gas chromatography (GC), and
then the percentage of the labeled content was calculated.

All synthetic syrups were within the permissible constitutional
limits, which are (90%-110%) except of Company B, which had a
low percentage of the active ingredient. As for the herbal syrups,
they fell outside the permissible constitutional limits after 3 months
of opening. A general count of germs and fungi was conducted
and all the samples showed acceptable results.

Keywords: stability, thymol, assay, bromhexine, guaifenesin.
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