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galiianoll gaululll i3l gilsoasall s yill
Artemisia gajlhell o Lol gilodl yadadcill,
Liygau— jugh yh — jugesill dil iy g9Judaica

Jadh ae cal) ala ;) giSal)
dildadly dabdail) el and , dilipadl) slaassll B o)) giSa
Lol aglall Gulaiy) daaly ,dasal) 448

:Abstract  aildl)

Bl el cagll b e alaa¥) alyjly , Glady) daal Lulal havas bl o
b anadi iy, (Slsall Ghll ade mllaar Lo gl ol Gl galadan
cad Ol say ,Gushyl G pugeddl) dahie 8 st ) LAl aaY Al
I i Ak L say ((Artemisia Judaica) (hiallsl o) cplasl)
Al elail a8 iy, dudg dugh Lphae dad)y 48)6Y , daeai) dliadl
e Al gl adlanad wn Al gty Bl A b F Ll dlsies gl
hydrodistillation Sl ulaiill dayley olaall =od clal dilsell eyl
waat 3 Mg Clevenger —type apparatus jaial< g9 e Ol plasiuly
MC A<l Zdladae 535 a0l A3lall Lahe sileg <) A3l alaialy L) el Sl
Gl e paliiud) gilaall cujll Gad L5 43 Gapl) ol Judsall . GC\
&e (%68,7) Ay dianS¥) Sl (e ddle A o ailgials gojllaall s
Ol oSl Al (16.1%) 4wty Camphor sl (nKodll  35ag
(20.16%) lwsill e Lady ,(5.91%) 4wy Caryophyllene Oxide
) by JB das o< @y dandll palally Jel) e Lad graly

(6.49%

Mias, 5 slime el bl (Ohiedl) Cpjlaed) mad :dsalidall clalsl)
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Artemisia ¢nobaa ead il (Alad) il Galidnal) (o) @l Abasl) cus 3
L = ushh - gadll dhis b Judaica

Chemical Composition of
Hydrodistillation Essential Oil of
Artemisia Judaica in Alkadmus region-
Tartous — Syria
Husam El-den Abdel Aal, phd. physical Chemistry, Department of

Analytical and Food Chemistry, Faculty of Pharmacy, Al-Andalus
University for Medical Sciences.

Abstract;

Plants are a basic source of human health, and interest in them has
increased at the present time due to their use in alternative medicine
or what is termed as parallel medicine. This study was devoted to
Artemisia Judaica, one of the plants that grow in the Alkadmous
area in Tartous countryside. It is a medicinal plant belonging to the
stellate family. Its leaves have a strong and pleasant aromatic smell.
It is spread all over the world in temperate climates in dry and semi-
dry soils. The essential oils were extracted from the aerial parts of
the artemisia plant by water distillation method, By using a
Clevenger-type apparatus, its chemical composition was determined
using MC\GC mass spectrometry. The analysis led to the
identification of 43 compounds. The essential oil extracted from the
Artemisia plant is distinguished by its high content of oxygenated
terpenes by (68.7%), with the presence of camphor compound
(16.1%) and Caryophyllene Oxide (5.91%), as well as terpenes
(20.16%). It also contained alcohols, fatty acids and esters, but at a
lower percentage (6.49%).

Key words: Artemisia judaica, water distillation, antioxidant,
anticancer, antimicrobial, oxygenated terpenes.
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: Introduction d.aaial)

tpent 8 Ay 5 il Aigaell Slsall (e aed) e Aslul) gl (S
cluaally ethers <)y cetones (wlssl) @lgdly alcohols B
S Le Llles Ll 318 gl 8 Leuiass Leall &y ssall o3ay , aldehydes
doyhal) Aa3h)) e Aggae I o sl s3a 23 A8l B dnps 8 AL
(el iy Caall) Gl el aladinl LoDl (Ko, dwlad) cpsl
coal DAl 3k sas e pe ) e, Uall Lgullal ks

Jsall (ga lgdde Jpemnll sy Al cilaviall Lgsh sAfROr 5l (s g3l Caga
S Al ldens eand) Gililens ol (Gl ubill L eluiall alal) dstal
, Sl skl e aY iy b Daulul) Canl) Jead 2 calal) kil aladsul
@) Bnlu¥) gl Sl Y L Al V) callall 8 asbidl) @k aladsuly
aamy (e el 5l 1<) Ailjadl) Aadleall lgeliad) die iS5 3 dals <l
@AY ylaall Mgally Agdal)l Llal) gl G CBEAY] moung Chupetl) 138
A ) olael) deliva by Alanal) b dendioudl)

Glpgiall (B aag Cus, dayhll G oaaly Bl e Bl @gll aalsm
el e (wluaesl) rutaceae iy ,(Ls8l) myrtaceae iy ,(Lusiall)
¢ Ladll) labiatae 8 sagi delld) Csll (g S @bl dde o e
S Bsage 0S5 o) oSas -(Gsmlll) umbelliferous dbiles (el el
(Ls8IS) ¥y () adally L (Junill) Guaginlly L psall tdibda Sl
(labiatae dkle) sm3all bl

led saii A Al Lasd) ol€e o Lli¥) @il Ahasl Sl adiag
gy (Ala) gl 3ueS 50l e Bac e sale (5S8 Blall cilaliall) clal
L dege s nn &l z A Calluds (3ihhayg , slasl)

) Bghaall lgaalsn el bl Cagll LtV dadlall pailadll G (e
oy e Lliall 6 sac Luall (K15 2S00 Jadh L 2313811 Sgall CilgSieS il
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dadiey gudi bl axid (@AY lallad ey (Absh Glsiu (s
10,16,19] W ey Ua ) cilaloas

G leehaninl ve Law Bl @l e of Wlae) b s of g
pandl o LS L pals IS0 (@Ol uanll Sleall dalu (5% 8 dlle clen
chlS Al Sl AY) Gandl G S5, paleaY) G el die AY)
A dall Galsdl) asag ) ALYl dusluadl 5 salal)

S s g cAsteraceae Lufiny) dlle ) Artemisia mdl) il iy
138 sliac] .[9,35] Cibundiy i IS ¢(ginn g5 500 Mgn o (s5ins goiiag
35ng ) Wbl (s () L) pgantay Tus Cagyeay cdagh diplae dadl) 53 (puial)
Alally 481350 agasks (ostoyma agdl D (o Yy ¢ ioSunal) CgSYy il
il e dahie glel o cupal dale Aol 48keS @l cass [1,13]
<3S L [13] Slaglally cYeually caladgngddlally clinill aeag (e Artemisia
ol @llyg Artemisia Judaica (pylbaall mad e dalaall dzlad) clufall
Jud ) ABLayl ol e diide JIKET 25ng oo Ll cigll clige
[21,32] aigilg

Glsine e Artemisia sieberi zuill gl (and dajUall 43sel eliall (g5
oxygenated monoterpenes inlaYl dnanSNI Glwall 3858 e Al
.(39.3%)(OM)

Beithran ¢ljusdl auls Laid Cag el ¢ Artemisia Judaica cpjldasll s yiiny
b (e el 23] (gadal) (palled) Lhimy 1 Aglal) cllall el e ¢
eoadl Sleadl clblhaly Wl glayudly a8l Glaall @lls b Le ,[23]
S Al ) dphdll cLlal) Gob ge @ S Gl sl clhlal
126] &Y pasy S[31] Jlad) e pabel) (s il i [8, 154 il
@Al alse Pla sl AlSE 5 aanl) Jead DS glall 4l clal) s
el e dide Jgeanll 5 (53 (gylaall cull of Aasladl bl Cyjelal L alall
e albigine Je (goay Artemisia Judaica (jjlaall mad (e da)Uall d3ggl)
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oxygenated monoterpenes (OM) Zol¥) LumnS¥) bl (e
[25] .clohailly LyiSull 5alias dllad ddaial jglasg ()768.7

aa) ey @llg 508 Baliae Gailiad o)) Colaall mad dude ellia
¢le Functional Foods in Health and Disease dlas & iyl All cilulall
sl A il e I 5uSY) cilalime of JSAL sl (g [20,33] 2013
o dall Jd 53S aall lgatiy Bfise e Sl g thall jgiall e aali
obil) el Luhs alal L[24,34] gAY @lagiall pang ddall Jalsal
Jsw of N 2014 .l Egyptian Pharmaceutical Journal dlaa & <yl
@) el [14] KU Gallag cpeat Ao el a8 ddall oda aldtiig
Journal of Medicine and Medical Sciences dlas & <yl Al cluhal)
o JlB Dadall ol paldiie B Basasell wigsdl) CUSH of 2009 e
caleadl Auhall 8 Jas gl LS ¢ (Sl mpas biaall gl pdl (8 Sl g
oaliine o Lyl cluall s Juj LS .[29] aBdal geaall cilbigie A
Dbl bafg (ol vie Gliug pll st e caidill 8 aaluy B dudall oda
Coelal L[27] gl sty Gubiad) Alla (puad e aelu Laa clgd LI
ale Journal of Ethnopharmacology 4« i Al aluhall sas)
(@D saliae Gailad dllia Gl 5 cpjlaall mad duie of 2007
byl a2 ) Jands 8 aaln dudall a3g] (Hhaedl cuill of Auhall Ciaag s
caliindll of gai WS [17] CLlgPU dped) Jalsall aal jiey 3 ,[22]
Auyda A clal [18] ohdl) (s Lalal) CilblgN (ha JIE daial) 23] Jpal
b b Cu) ol 2015 sle Archives of Biological Sciences s &
28] clylailly Lyall Talias Ualis ey il sl opayUnall

S ladl ang Y Al VI elglgl vie il Gl 5) (jlaall o daial (0555 38
Aajhal Jea oY) ) iy
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: Morphological description of plant 4i.ll ("éﬂﬁM\ ua ol
dphe , Huadll daviae Gl e Hle & Artemisia (uisl 40l cblall
Dus¥) ARES Baaeia Lgesjh e 150 () 30 e Wihuaid g i) duay , sall) daily
; oiedY) aclsil el gpmia eliay ol Osll) Biiae elid A3 ugin S

gl ailad L 1 oLl o lgasans Ohisdl 5 Dsdl), osundl
20-5 on GhsY) Jsb ol dwhy dug dphae dadl) 48eY 1@hgY) -1
) sl CRES i pa JSAN) dniy, A ehad Ay edia
‘_gml\ culall e
¥ Ol e il g 05 Lo Llley agaal I3 o e s 3ld) -2
RIPS
o 2l e leled Bl (Ao 5 Jodas ) Lo as I Biea 1 a3yl =3
AR, iady ey Guda BN (uly - A eheal) Sl ehiall el
- capal) Jill ) Canall Chaie (g
:Classification iiail)

TABLE(1): CLASSIFICATION OF ARTEMISIA JUDAICA

Artemisia Judaica Colaal) mad elall oY)
Plantae cll) a<ladll
Magnoliophta ile g il L il
Magnoliopsida dalal) 48l il
Asterales Gliaad ag,l)
Asteraceae danil) aluadl)
Artemisia S oaall
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:Practical part | lal) ‘@mﬁ\
Extraction and isolation of the ,_.l.! a:gm Qb AL

:essential oil

I35 sed b Artemisia Judaica cjlasll mad il (pe Alsg)) eha¥l e &
Gsase ) dlll 3 ddieas aay clill gada &5 L Gushyla Clupy ageddl) dadaie
5 dan dlags 8 ddbaal dolal) duall 3legl) eDa¥) (e phe 250 (s 5 - acls
Y il padlanial dlee s, kil eld) e il 2 L Canaly
2lS g e g plasaul hydro distillation Slall gl dayksy calull
ayill a Lalele 4 sad DAYyl (Clevenger — type apparatus
sLall AI3Y asaageall i€ A8l 4duint wig i aladial ulu) Cuill pen
B dala) ) dnal) s YL dhaly ) el 2ay Cujll pan il (e
Ml b claing Sl D) &5 n_hexane e Ll Caaly Gy Osh
[2,5] Jidasll cidgh 4 C° dsyn

(GC/MS) S Cilbaas 355all ajlall Lihe slag I Slen Aadyy call Jilas 5
Sl e didall 8 aasauly JAgilent_7890A gas chromatograph 3.
30 m . :sdled HP-5MS 5% Phenyl Methyl Silox gsill (e (gyess 3ec
Ly, Iml/min 3835 de g He asiligll sa Jalsdl 3125 pm . 0.25 ym
280 °, 250 C° ol e caslklly clall jha 4 hascag (50:1) avis
.C

e il Adlegl) ehal) e Galiiuall (haall cudll clig€e Ao Capell 43 laaey
Lkl xe GC/MS Al gilag KU (pe A U Al ABSH el 4352as (y3yUnal)
[3,30] NIST 5 Wiley jlgall caguls 8 8ydgiall li€all A Bagagall AL
:Results and discussion didliallg il

Gl (e paldiuall (gylaall cuill a5 43 e Capanll ) ol il
oo Adle dus e ailgaly Artemisia Judaica gl sl cpjlasdl mud
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Artemisia Cxuband) gad il lal) ety aliioial) (abad) Cu 3l bl s 3t
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3sag za (30.67%)  oxygenated monoterpenes yanSe¥) il
Ollée ) 2oy (10.96%) 4wy Camphor i<l uSall
(20.16%) <lwsll e Lads ,(5.91%) 4w Caryophyllene Oxide
) by B Ay o9 il desal) gmlally JseY) e Lad ggals
S el il Al sl S b siles SN mass (6.49%

. GC/MS 1 lea e Julaill daiisy Lgale iapal

GC/MS CHROMATOGRAM OF THE ESSENTIAL OIL
EXTRACTED FROM ARTEMISIA JUDAICA

uuuuu

del)7.

35407

3e47-

258407

2e+07

150407326

1es074y !

12 305

15347

893

B5n

cd Gl Ge paliieall alud) cull Shesl)h Sl B Jeaadl Gang
:Artemisia Judaica el i ylaall
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TABLE(2): THE MAIN CHEMICAL GROUPS IN THE ESSENTIAL
OIL EXTRACTED FROM ARTEMISIA JUDAICA

PK Rt Area Name
Pct%

1 | 5.330 | 0.11 Camphene

2 | 6.886 | 0.19 D-Limonene

3 | 7.561 | 1.41 Eucalyptol

4 | 9.461 | 0.20 Terpineol, cis—.beta.—

5 112.402 | 10.96 Bicyclo[2.2.1]heptan—-2—-one, trimethyl-,

(1R)-

6 |14.474| 0.10 | 1,5,5-Trimethyl-6—methylene—cyclohexene

7 | 15.349 | 3.27 alpha.—Cubebene

8 | 15.435| 0.23 2-Methyl-5—(fur-3-yl)-pent-1-en-3-0OlI

9 | 15927 | 1.45 8—Isopropenyl-1,5-dimethyl-cyclodeca-
1,5-diene

10 | 17.266 | 5.41 Caryophyllene

11 |17.558 | 1.72 1,6,10-Dodecatriene, 7,11-dimethyl-3—

methylene—, (Z)-

12 | 18.158 | 0.64 alpha.—Caryophyllene

13 [ 18.302 | 0.21 Eugenol

14 | 18.456 | 0.24 Butanoic acid, 2-methyl-, phenylmethyl

ester
15| 18.742 | 0.48 | 1H-Cycloprop[e]azulene, decahydro-1,1,7-

trimethyl-4-methylene—, [1aR-
(1a.alpha.,4a.beta.,7.alpha.,7a.b

19




Artemisia (s tall g il (il ity Galidoal) bl 3l (il s )
L = ushh - gadll dhis b Judaica

eta.,7b.alpha.)]-

16 | 18.994 | 3.49 1,6—Cyclodecadiene, 1-methyl-5-
methylene—8—(1-methylethyl)-, [s—(E,E)]-

17 | 19.091 | 0.41 Naphthalene, 1,2,3,5,6,7,8,8a—octahydro-
1,8a—dimethyl-7-(1-methylethenyl)-, [1S-

(1.alpha.,7.alpha.,8a. alpha.)]-

19 [ 19.383 | 0.10 1,6-Cyclodecadiene, 1-methyl-5-
methylene—8—(1-methylethyl)-, [s—(E,E)]-

20 | 19.537 | 0.10 Bicyclogermacrene

21 122.250 | 1.21 6-Isopropenyl-4,8a—dimethyl-1,2,3,

5,6,7,8,8a—-octahydro—naphthalen-2-0l

22 122.805| 5.91 Caryophyllene oxide

23 123.549 | 0.39 Tetradecanal

24 123.943 | 0.41 1-Methylene—2b—hydroxymethyl-3,3-

dimethyl-4b—(3-methylbut-2-enyl)-
cyclohexane

25 (24.155| 1.69 10,10-Dimethyl-2,6-

dimethylenebicyclo[7.2.0]lundecan-5.beta.-
ol

26 | 24.418 | 0.44 .beta.—Humulene

27 [24.596 | 1.54 Eudesma-4(14),11-diene

28 1 24.722 | 1.00 | Cycloheptane, 4-methylene—1-methyl —2-

(2-methyl-1-propen—1-yl)-1-vinyl-
29 [ 25.574 | 3.38 Ledene oxide—(1l)
30 | 25.866 | 1.09 2—-Pentadecanone, 6,10,14-

20
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trimethyl
31 | 24.547 | 0.46 | Benzenepropanoic acid, hexyl ester
32 127.125| 0.19 Isolongifolene, 9,10-dehydro—
33127.245| 0.77 Ethanone, 1-[1,1'-biphenyl]-4-yl-
34 (27.371| 0.23 2(1H)Naphthalenone, 3,5,6,7,8,8a-
hexahydro—4,8a—-dimethyl-6—(1-
methylethenyl)—-
35128.195| 0.10 Bicyclo[5.1.0]octane, 8—(1-
methylethylidene)-
36 | 28.704 | 0.43 Hexadecane
37 |28.944 | 0.66 Tridecanoic acid
38 129.442 | 0.74 4-Phenylbenzhydrazide
391 30.398 | 0.14 Nonadecane
40 | 32.194 | 0.96 Heneicosane
41 | 32.807 | 0.31 8—Hexadecyne
42 1 33.779 | 0.38 Docosane
43 [ 36.875 | 0.83 Octacosane

b Al e paliiidl ol il Gl Slesanall JEI Joaall cpng
:Artemisia Judaica el i ylaall

TABLE(3): THE MAIN CHEMICAL GROUPS IN THE ESSENTIAL
OIL EXTRACTED FROM ARTEMISIA JUDAICA

Chemical group Area %

Terpens 20.16
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Oxygenated terpens 30.67
Alcohols, carboxylic Acids & Esters 6.49

o lgde Jpmall 5 0 il Ll samy l8) Cuill 585 e el
Sy, ilal) 0ysl) e @b 100/dal cialy Ally ,calall G3al daills Wl sl
5aal lgaiaty Aslall Salll (e e (s 3L Alladd) salall Cala) sl anaa
2105 Al e 8 8 deln 24

U b 4l sy LhaY @Al clie aa lgle Uhas Al gl 4l
Dhas lgte Baie Ly COEAY) (g, AV Gandl 8 Cdasly il
cpadanuyl dulee dagpd Ayl il

S sasall Artemisia Judaica Ghied) e paliiuall (ghall cudll gkl
cily (OM) ZisaS ) il ddle 585 Gligine dugiall 031 shasa
L8N ¢ (730.4) piperitone Gsuymadl 4 Al Gl colS L 7(68.7)
[25] (%11.0) E-ethyl cinnamate Jiy) il ¢« (£16.1)

Artemisia  Ljypad) Ghfedl e ade Jgasll 0 A (gHhaall cuill (ggial
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Effect of applying Er:YAG laser with different

(pilot study) settings on Enamic roughness

Salam Abu Hajar
Master’s Degree in fixed prosthodontics department
Faculty of dentistry - Damascus University.

Abstract
Goal: Where every new material appears, it is necessary to conduct
a study for the use of the optimal criteria of the laser, that’s why the
goul of our study was to determine the efficiency of roughening
Enamic surface (PICN) by using various parameters of Er:-YAG
laser, energy in particular.
Materials and methods: The study included 5 experimental
Groups (n=8), including group A, untreated group (control); surface
roughness of this group was measured with surface roughness tester
(profilometer), then a total number of 32 Enamic discs were
randomly divided into 4 groups according to the treatment
conducted, group B, hydrofluoric acid-etched (HF); group C, D, E
in order (150, 250, 400 mJ Er:YAG laser-irritated); and roughness
was measured by the same method applied to control group. Data
were collected in microns (um) and analyzed using one-way
ANOVA and post hoc comparison tests (a=0.05).
Results: All of the treatments improved surface roughness because
a significant difference was observed between group A and all
other groups p<.05, the highest mean roughness value was in group
B and E, followed by group C and D. The post hoc test showed
there was no statistical difference found between groups B and E.
Conclusions: In terms of surface roughening, we can make a
conclusion that irritating Enamic surface with 400w Er:YAG can be
an alternative pre-treatment method to hydrofluoric acid.

Keywords: Er:YAG; optimum criteria; roughness; enamic.
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Expression of ALDH1A1 In Oral Squamous

Cell Carcinoma in hamster through radiation

therapy

Reham aIsafadi(l) dr.ahmadlmanadil(z)

Abstract

Background: Despite development of the treatment of head and neck
cancer in general, and oral squamous cell carcinoma in particular, it
stills poses a great challenge for research especially in recurrence and
poor prognosis, on the other hand, it has been confirmed that there is
a subpopulation of cells called cancer stem cells (CSCs) responsible for
the development, progression and recurrence of cancer, Studies have
discovered many markers that appear in these cells and are
characterized by the characteristics of CSCs, but they differed
between vary types of cancer, Aldehyde dehydrogenasel family
member A1 ALDH1A1 considered an important CSC marker in OSCC.

The aim of the research: To investigate the expression of ALDH1A1 in
oral squamous cell carcinoma (OSCC) after induced it in hamsters and
then apply radiotherapy to a group of these animals and compare
between two groups before and after treatment to verify the
influence of this marker by radiotherapy and the extent of radiological
response of tumor cells.

materials and methods: The sample consisted of 36 hamsters divided
into (18 samples of OSCC hamsters and 18 samples of OSCC
hamsters). Then radiotherapy at a dose of (10 Gy hamsters - 14 20 Gy
hamsters), hamsters were sacrificed and biopsies were taken from the
Right cheek pouch, formalin fixed, paraffin-embedded, conventionally
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H&E stained and immunostained with ALDH1A1 monoclonal antibody
from Biosb.

Results: ALDH1Al showed positive expression in hamster oral
squamous cell carcinoma samples in varying proportions. The majority
of which were in medium proportions. The average expression of
these samples was 59% before treatment and after exposing
hamsters to radiation doses up to 30 Gy. We also found positive
expression, but with a slight decrease in the percentage of positive
cells. The average expression was 46%, but these differences were not
statistically significant.

Conclusions: The resistance of some tumor cells to radiotherapy may
be due to the positive expression of CSC markers, as they did not give
high radiosensitivity and were prevented from DNA damage during
treatment. Thus, it is important to find a supportive therapy targeting
these markers with radiotherapy to reach a better treatment.

Key words: oral squamous cell carcinoma, cancer stem cell
markers,ALDH1A1, radiotherapy.

(1): Phd student. Department of oral pathology and histology. Faculty of dentistry. Damascus.
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Preparation and quality control of floating
amoxicillin tablets and their comparison
with conventional tablets locally marketed

Abstract

Floating drug delivery systems (FDDS) are modern systems that
remain in the stomach, and are useful for drugs that have local action
with a high absorption window in the upper part of the gastrointestinal
tract, and for those that have a short half-life. In this study, preparation
and quality control of developed extended-release floating tablets of
amoxicillin were performed in order to prolong its stay in the stomach
and thus improve the efficacy of topical treatment for the eradication
of helicobacter pylori that cause peptic ulcers. These tablets were
prepared by direct compression technique using hydroxypropyl methyl
cellulose (HPMC K4M/K100M) as a release retarding agent, as well as
sodium bicarbonate and citric acid as effervescent agents. The
developed tablets were evaluated by applying quality control tests such
as weight uniformity test, mechanical resistance tests, in vitro
buoyancy characteristics, swelling index and dissolution rate tests. The
results showed that increasing the amount of HPMC lead to an increase
in both total floating time and swelling index, while lead to a decrease
in the rate of drug release. In order to demonstrate the advantages of
the prepared floating tablets, they were compared with reference
floating tablets and conventional tablets locally marketed. The result
showed that the developed floating tablets are the best one as they
remained afloat in the stomach for more than 20 hours, and released
sustainably about 82% of amoxicillin within 12 hours while
maintaining the matrix integrity throughout the testing period. These
tablets also passed all quality control tests.

Keywords: Amoxicillin, HPMC K4M/K100M , floating tablets, total
floating time, floating lag time
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Gl grazaall (pn Alladl) Balall g5 Guilad )9 pualls iy ¥ Cllagraaall 35y uilas ()
Go il 3 a8y cdariall deal) Gemnnal) o Al salall WiK e 5l ()60 a2
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20 3.0 8 0.8 1

19 2.9 9 0.9 2

20 3.5 10 0.8 3

20 4.0 9 0.7 4
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21 5 10 0.12 6
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8yshlly duxa yall Adlal) il gaiaall adiail) e Hlidl) &5 (6) Jeaadl el

Aele 12 D
il griaall aduall) Cuia il grudaall adudalll Cuwia
% 5y ghaial) dsdUall % duza jal) dsdlall
Glbgiaall aluall Jaw gial) Clbgraall aluall Jaw gial) o)
Solaall Ay £ EDAY Solanall iy + EDAY
0 0 0
21.56+0.60 19.62+1.44 15 min
25.47+1.5 19.25+0.95 30 min
30.61+0.34 21.75+£2.42 1h
33.76+0.54 29.26+2.80 2h
38.54+1.11 29.97+1.86 3h
43.46+1.09 30.57+1.60 4 h
49.57+0.81 29.25+1.08 5h
55.53+0.73 27.69+2.57 6 h
52.43+0.48 22.56+3.28 7 h
49.54+0.50 16.40+1.55 8 h
46.76+0.97 14.73+0 9h
43.98+1.67 - 10 h
37+1.58 - 12 h

L) s il adcaill e sl =55 (6) Jgaad)
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g Taansd 013y Aagacaall o€l gl oY @lllg a3l pe adiall Cansia alal Jaadl
& Bl D) dade Plail dai Lanys aiall 138 Gailiy & aatl) Jaea 335
crad adail Cute o) sl A8l Slagiad) 8 s L olsd) dawg
Dl LIS U0 e IS JSEIL I aaes Tay ccilela 6 DA %27.69 Lo
Gllgriaal Ll BaM Ly daidid) Gyl dwS s @l clels 10
6 Dla %55.53 Uhaus muad 5l IS sl Cusie aLa)) 55kl 4kl
¢ Clalod) Do 3ol Ao @lldy Jobl gl QIR Aol Ao Blaad) ae el
JSB (e ddagiad) Gl an ASulaies da)l cdSlow ST Ladla ke (<35l
(Hasanian Sh.Mahmood et al Jlahal il ae oGl sds (3il5n o S
2014 »\e (S.Budiasih et al) .25 2017 o\e( Manjkumar S.Patil et al),
Glhasiadl Gell 53 g adeaill Guuid Lgial duad) (1) <&l g (B182D

-Byghaally dama pall Ll
60
50
40 \
- ..'S‘ - -
o 30 - e iyl ALl il giaall
0
20 \E.Es;da.’d\ dallall il gracaal)
10
O"[ T T T T T T T T T T T T 1
e T Y Y Y £ o T Y A4 Y. Y
Jas Ll )
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8yshally dsaa yall Adlall il gradl) adiial il dogiall Al (1)JSil)

Loalitlly Adlall cilhgiiaall mlajll A cplinassal] ual Jaa L) 4-4

Se Gl Gl gl b olanSodl1 e e Slaal it (7) Joasl o
Talaie) 4lal) cillagrumall il pape o L Ladally Zdlall CpluswsaY) il graas
s bl elhael deju 5 palll gl e ) Al V) daphll e

Al Aayplall i e g

% ) aial) dpaSiyl) dysiall dudd)
A8 il gruzaal) bl cllagriaal) | dgdlall cullagraal) )

B A Spanall sl <!
70.07 11.10 - - 5 min
99.86 53.12 - - 10 min
99.27 80.64 - - 15 min
102.43 97.76 11.3 13.42 30 min

100 13.6 19.75 60 min
17.73 29.12 2 h
23 38.01 3h
31.13 43.75 4 h
40.86 48.87 5h
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47.03 58.34 6 h
52.4 75.51 7h
61.13 89.39 8 h
67.16 95.91 9h
72.63 100 10 h
82.6 - 12 h

gty iUl il gicaall el 3 ColianSa¥) )5a0 Jae Ll mik (7)J g2

il clagaadl e Gail) g Satall GilianSoaY) S un gl b
L)) cllagiadl e slsall o %89 g joan Baadl Eus cbyshallly dumn sl
Lilall cllagimd) e Lo LSl Guit cypad iy cclele 8 DA Laayall
roase oo LS Ul S5 lgie elsall ja3 I a1y dels 12 Dla 55kl
ale (harshal ashok pawar et al) sl dls dul ce G5y 13 (2) J<all
Wle dlia Cus el a3 aine o el 35 8b cps s (72013
Ao 3Ly ) Ay agay Auhall sda (AL adl) Jarey palsdl 35 G dnSe
Ge Bkl Al clbgiadl diwa & HPMC (KAMKIOOM) cilelsl
Osiald) lahal duhy 2l ae Lo sl o 38155 . %24.77 muadl %11.82
nadss 48 0585 Ladie 4l (a5 5 (002016 ale (Narendar Dudhipala et al)
Aoy ISy ) lgans e Tax Au 06S iliia ol ST i %20 HPMC
Sy elsall lam) jlue Jsba dlay Cige il ASulaiag dajl 8uS dadla dids
Sl Jslal gl QA bl e dagriaall dbailas pe Lisale <G 0)5a0
e @l 5yl ddllll g of Lead Jaadt 082D 000 daubl) s3a
Lpalld clsall a5 Jaeay adalll Ciie g Bpdle 3Dle dllin G 5SY) paal)
iSlew ASY) Dl diska oo 3l elgall o da pyan el SV sl Cavie il
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13 256 55 Al 8 8155 ) bl Jibs Adsis s Al Allel) 2B 3
O e Bl asag ekl il SPSS Jlasy) maliydl ) ssallls LalaY)
2008 .le (Vijay Daulatrao Havildar et al) ¢jsialdl lalaf dale 2l
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asmapmall CilinnSa) Jlsill g3l dsasey bl ey ALY %24.77 S5
55 il Aubal sda b el sih e ) el (Opadll (meng
o3 Jana e oyils Ml clgalinly dagnall sih (ailad o s
eaye dlh Cilbigiime we okl Lalhll Cllasiiadl Cuyg L lgia slal
CbianSsaY) il of @bl iy dlae Bgee Ll lasiiasg
SIS sih iy sl sl ey ek Cipa WY Juadl) o gskall Al
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ALyl dlguad Qi Aol e Llall e dele 12 DA aae JSa
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