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Abstract

This study was conducted to identify the effect of the drug Mirabegron on liver tissue and the
role of the G.lucidum In addition to their expansion, sinusoidal expansion, vacuolar degeneration,
infiltration, accumulation of inflammatory cells, Kupffer cell hyperplasia, fibrosis,and
thrombonecrosis. While tissue sections of the group treated with the drug at a concentration of 10
mg/kg showed A more severe pathological change in tissues, represented by massive coagulative
necrosis of liver cells, hyperplasia, the appearance of giant liver cells, fibrosis, the appearance of
ghost cells, and interstitial hemorrhage, while the results of microscopic examinations of tissue
sections treated with both concentrations of the drug and the reishi fungus G.lucidum resulted in a
noticeable improvement in the organs studied, as well as Sometimes the tissue appears normal
while some minor histological damage remains, such as the deposition of an acidic substance in
the interstitial tissue and vacuolar degeneration in the bile cells.

Keywords: Mirabegron, Ganoderma lucidum.
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Abstract

The current study involves the qualitative evaluation of water wells (Baaj, Tal Afar,
Hamdania and Hammam Al-alil) within Nineveh to assess their suitability for drinking and
irrigation during October in the year 2023. The analysis encompasses physical and chemical
parameters, including cations (K*, Na*, Ca*?, Mg*?), anions (CI', SO4, PO4*, HCO3), TDS, pH,
electrical conductivity, total hardness, as well as the percentage of sodium, sodium absorption
ratio, and heavy metals (lead, iron, copper, zinc, cobalt). Lab tests have shown that this water is
not fit for drinking and irrigation purposes by specifications that have been adopted. As well as
the water wells was studied with high concentrations of sulphate, which reduces agricultural and
human use:

The results revealed that concentrations of heavy metals (copper, iron, zinc) were within the
permissible limits, whereas concentrations of lead and cobalt exceeded the allowable limits for
drinking water. Electrical conductivity in the water wells of Hamdania and Hammam Al-alil fell
within the allowable limits, whereas those in Baaj and Tal Afar exceeded the permissible limits.
The pH levels ranged between 6.70 and 7.58, remaining within the allowable limits. The calcium
concentration in the water wells of Hamdania and Hammam Al-alil was within the permitted
range, but in Baaj and Tal Afar, it exceeded the allowable limits. The magnesium concentration
in the water wells of Hamdania, Hammam Al-alil, Tal Afar, and Baaj exceeded the allowable
limits. Potassium concentrations in the water wells of Hamdania, Hammam Al-alil, Tal Afar, and
Baaj were within the permissible limits. Sodium concentrations in the water wells of Tal Afar and
Hammam Al-alil were within allowable limits, whereas in Baaj and Hamdania, they exceeded the
permissible levels. The chloride concentration in water wells in Baaj, Tal Afar, Hammam, and
Hammam Al-alil fell within allowable limits. However, the sulfate concentration in water wells in
Baaj, Tal Afar, Hammam, and Hammam Al-alil exceeded the allowable limits. Phosphate
concentrations in water wells in Baaj, Tal Afar, Hamdania, and Hammam Al-alil also exceeded
the allowable limits. The bicarbonate concentration (183-280 mg/l) falls within the allowable
limits.

Key words: Heavy metals, cations and anions, water wells, Nineveh

13



i)

Lbgally dndaud) sladdl L (rean o guled <0 ade Jouaall aug ol QSN cd)l) yeaiad) eld) aay

Dras sybie) (Sag gpall anlal) SN @3 Cdl) Gl Adsall bl (gerdiv allall lSu Gl Jlgas
.(Hamad ef al.,2021) dgguns Saal) 2laaid gl Jgumshl (Sang Y1 slaall

2ueSs g ladly gt 5o A Henall G i a0 I COle il Cra ypall ALE Edgal) o) o) LS
.(Gazzi and Beg,2022) Lalidl ag)klly jUaaY

il aie ziy Lee B2l sbaad) olias jan ) (505 Bl AShe 23 Laliad) clysally wljiall Cashlls

Ladaia oo gplall plall s (Gabr  and Fattouh,2021) (glls copall Ll lgall Jlenind el

aia Oly Lt bl Gadle 10 Jead @ilidy ) a5 38 obaall (e Glad) ) Algiiall (alpeV) () dddlall Al

.(Ali and Waheed, 2021) awlll glaldl 4 dallall je sl Jlexiol) cue 058 @AY abe¥) (e %75

leaad (305 Jlaaiadld dial sbae dgd Joa allall Glaly e LIS 8 )l sl il o S BB ) (5355 Lea
. (Muhammad, 2021) ool s3a & elaa¥ly Sl (sslaBy) gaill o layiliy Cushil

30 ail in doge ed LS o Lgnad) JB Y Lsall oloall Ailaslly Ahlnil) ailoadll Al o)
Gkl e la ib 0 o saded) apall e gl gl (a@laiVE A eV leidl el Ll
.(Mohammad et al., 2020) dll

Sl el Lol Asilae 3 Aalaall A 8 el Al e Badgad) obid) e bl e el lia
304 (2010) aladl 3 Juall Ly a6 Al 35 . (Al-Hayani,2009) <ol gl ol mbas ¥ slaall 028
sl ahe U Al claaaad) e lalae) as Sue LisS cpall dalla e WY1 alaea ol o) (i Jeasall

.(Al-Hayali,2010) «all dalla e dugyaad) Ghtadl 4 LY b qalel culs

Eagll Jes adlga

B Sadl leUadd dagi gy ddddlae B ddbiad) Galed ldadany W) i cllee calyy)l adl
b Cpeal) (aliail o LS L alad) die cpdlly Laldl ey g el () Eadsadl sbadl e alae¥) I 5ol 5,aY)

s G gad AV s ade dasall paully Al V) aolial o daadl bl GSAN Colad) LS Cass Alad gl
.(Ibrahim,2010)  Slgde J<ay HLY)

14



Al aridlae Gavga 9 Omal Sl Gl g @l dgeae Do

Ciagl)

ity (g€l ¢ pramylall ¢ alaill capanll (aliayll) AL jualiall (s 3805 dadyal Ll dual) Cangs

Aaallally Bolaall cladaall ae giiliey (Jalad) sles chlaes ciali zlad) WY ol dilaslly Liladl) ealial

IS 35 e eVl o) Gl Auball a8 LY sle Ladla (520 auii ) SIS Gl Caagy il Ll
e asageall daig daglall (4

Jandl (3ihhg 3lgall

G et Sun il aas bl ol e U8 8 (Jidall ales cdlaes aalh orlag) LY sl clie Cores
2023 ale b Jhid) elal &3 (0. 1N) @lyslSyyngl) mala cha Jslae

ekl b Lggal) el ol #3sa Jid glacal ol e 558 il e bl G Bolee ey Sl 330
Cmamyall alatll sl (ala)ll) ALEN jaliall cled lassdll o Al Glisll gloadl & 4]
(Analtic Jena  jlga ddaulsy 480 Lbvagilly Lnaalal) Alally (A (alaia) Slea dauls lealats (bl
Cligy (pssetiall cogscdlSl) casmgeall casauslisll) Ll Ciligh) i &5 %25 8 dsys e Novaa 350)
0 () i) (b bl cady LI ASAN Alal) Ssally (lisnlSal el ey SI eyl Al
cdaasall daals & @bl de) )

dugpaal) dadgal) olaal) cilise gaan adlga 3(1) Jsi

skl hagh wanl) bghi Sl =
E 36.067742 N 41.708553 ce 1
E 36.3623583 N 42.4036715 Sl 2
E 36.277406 N 43.386408 ighes 3
E 36.157435 N 43.253608 dilall ales 4

15



Al 38 adlgal) ags dayla :(1) J<&

dEBliallg )
reudl) alel A dikia b LY ol dadla

Fansall s 55 i Cw (3) Jsaad) e Ayl 38 Ghliall 3 AL jealial) 5805 25 can (2) Jsas
Clialpall (4) Jsaall Con ASH L3 Lbal) Sgally dncmalal) Aally Al Abuagll I dSLaYl ddllly
(Saile) S5 1996 did (WHO) duallall daaall dadiia o danslidl
2023 I i sed IS L) oladd (PPM) Bangs ALEN yuslinll uSl5 i 1(2) dsie

-

Julal e Ldhaas Sl a S bt
0.107 0.131 0.123 0.125 Pb 1
0.118 0.142 0.124 0.134 Cu 2
0.233 0.205 0.202 0.222 Fe 3
0.245 0.233 0.224 0.354 Zn 4
0.230 0.218 0.227 0.233 Co 5

16



psllae aridlae Gaga 9 Oml Gl Gl 5 Al dgaaa ode

XSy zgansall 350l Z)la larle (0.131-0.107) o zolss pabayl) 5815 ad of (2) Jsaall (e D

Al Lisatl ) uadl (s 4 msawd) g0l mla lfaale (0.233-0.218) o zshm bl 5805
Gun deal) saldd LSl jsaall (e @ligSd) oda amy Ul e Jend doca)¥) 85880 saal Ligally 48Laslly
Gl e ggind 0 Ll DA e ) siall e slall Akl 5500 DA clally AL paliall Dlad) G,
-(Abdel Moneim, 2012) aL&ll yaliall o0 808

=0.202) G bt 2l 3815 A mseal) 3gaal) e lfazle (0.142-0.118) G zsbo gl 315
gl e gilazle (0.354-0.224) o zslis Gpea)dll 3SI5 L maewddl 2g0all Geca ilfaale (0.233

Jala) alea
1000.39
6.91
160
Jela) alea
160

84

80
106.5
570
219
0.06

1250

20230590 G sed JUA LY slaal ciliasadl) il o 1(3) dsis

-

dgifan
1000.71
7.58
80
il an
80
88.8
2.5
240
134.9
723
183
0.15

920

oall

2000.22

6.70

388

Jials

388

55.2

10

70

42.6

1027

280

0.68

1960

17

gl
4000.04
6.94
352
gl
352

160.1

340
163.3
1757

280
0.16

3050

Sila gadl)
EC(uS/cm)
pH
+2
Ca “(ppm)
Gila gadl)
+2
Ca™“(ppm)
+2
Mg (ppm)
K+(ppm)
Na"(ppm)
CI" (ppm)
SO4_2(ppm)
HCO;3 (ppm)
PO4_2(ppm)

TDS(mg/L)

Jeadel)

1

10

11



LT sl (8 AlgSl) Bbuagill 3 5ok @lllia of Jasdls (3) Jsaadl b el milial) puds s diloygSl) Lduaglll .

osaally daall ghliall Laglall Gl Ak XSy A1 385 g U)) ( ase candly jaliy 2 le
zsamsall 2gaal) G el aleag Lolaes LT obae Wi (Allison, 1954) el &Sy cubaleily dual)

e

slaall 028 () ins 12y (7.58-6.70) G Cansli Akl 28 LY ol drcmalall A o) thacaslal) AN

0 zsand) gaall Gada g ddieia duac B ) dlNies

ialiy s T slie b Ll s samsall 3g0al cpacin Jilall aleng dlaen LT olia 8 agudllSH 5K tagandlSl)

Gl jaall jsia dsag XSy Lagln Adlaiall (psS5 drda () 29m cnadly 0385 (8 5ol el LBl
-(Provinces, 2000) dasdll (ps&5 3 85 Gl

29my Cually Blall aleng dilaeng Healiy & lay Ol el & pomairall 385 8 5ol clllia o Jaad tpgitall .

) Sl l) b Culaslsall jsiea o aday Aagill (Sl il (guad) saall 35a5 )

4 zsamall 3508 e alall plang Lilaang aalis zlas LT sle 8 asaulioll 2<5 of Jaadl tagsalisa) .5

Adib, ) dsudll 0psS ea dosldl GSEA dgag () dgm cndly 0S5 (B 5ol elilia JaaDl ddlresy e
-(1988

4 el 390l Gaca ilal) alens Elaang sielis zle HUT slae (8 2pslI 55 of JaaDls gy gleh

33 Gually Julal) alang diliany Hialig zlas LT sl 8 byl 3€5 8 8ol @lllia o) Jaadls ralipst) .8

Gyl iyl Haadll dandll (365 A sagagall cuhulegVly Geall Hien Cus g G Al jsaall g3 )
.(Chapelle, 2004)

.10

39 cundly dilal) plasg Alaang by zlas SUT slae (b Clawsdll 55 8 50k elllia o Laadls cilisdl)
GV Al My bae galall (3583 ) J8 (g o)liiel ) ALl o g€l Cliesgd (0 Slhagdl) Ca A 1)
-(Manhan, 2004) 43l 5.

L e zpacnall 350al) G Llaan LT olia b 2SI A3IAN Adial) algal) of JaaDls Al A4l Adial) Sfgal)
Oo Aol iyl @lisd g li) ey 0S5 b ol @lllin of Laadls Julall alasy jialiy zlay LT ol
omad) Glgd

18

11



sl ariallae Ganga 9 Omal Gl el 9 adild gana oe

-(WHO,1996) duallal) dauall dakite con doulidl) cildalsall cpam :(4) Jgi>

2000 EC(uS/cm)
6.5-8.5 pH
200 Ca*(ppm)
50 Mg"?(ppm)
12 K+(ppm)
200 Na"(ppm)
250 CI"(ppm)
250 SO, *(ppm)
0.04 HCO3 (ppm)
1000 PO4'2(ppm)
0.01 TDS(mg/L)
2 Cu(ppm)
0.3 Fe(ppm)
3 Zn(ppm)
0.05 Co(ppm)
10-800 HCO; (ppm)

19



S Spul) 065 Gaman pal) Al LY olia i
ENW TP P REWENS R EN P
T.H =2.497 Ca™? + 4.116 Mg™

gyl (glaliall LYY slaal 4 Bpuad) G 1(5) Jgia

CilignlS ANy (i aide) JLY) slead A< §yunl) Ghlial
asandlsl
1537.916 e
1196.039 el
565.260 Ailaes
745.264 SRRTOR

s Jilall alasg Llrany ialiy zlay LT olae (3 LISH Byeal) 5S35 £ iyl ) (5) Jsanll 3 L) i) s
@l ol aally CubaleVly Guad) jsia Glisd M agm 13y ji/aale (1537.916-565.260) G sl
has Byue dugyrall LY olus a3 . (Provinces, 2000) Zuaglgall gl 8 sasagall culaglyally culudisl) e
Sl Jie galaall JSB ce Smd s e Jpanll digra ga cilamill gag Osibiall Slginn slall dans Lae
YT e dai
paeallel) gl ANy (S pile) LS Bl (o 1(6) It

(Sawyer and McCarty, 1978) (Al-Layla ef al., 1977)

oo\l il oS ANy (Y picke) LS Byuaal elal) Ciia
0-55 g
56-100 TR
101-200 SRR
201-500 s e

20



Al aridlae Gavga 9 Omal Sl Gl g @l dgeae Do

S LRl dual dihia B LYY ol dadla
(AL jealiall 5805 e Ayl dilaie 3 LY sl i

.(Ministry of Planning, 1992) &l (al£Y¥ W gsamall 35aad) ¢ :(7) Jsin

(Y aile) 4 g gamall aal ALEY ualial
0.1 Pb
0.1 Cu
5 Fe
5 Zn
0.2 Co

39l )a aike (0.131-0.107) o zshs pabayll 3815 of cut (7) Jsaadl ae gl 43jlae xie

waall 5805 a8 O 4 el 2g0all e il/aale (0.142-0.118) c sl Galadll 3815 a8 o) odo mgacsall
(0.354-0.224) ¢ zshS Cneaslall 5805 a8 ) o4 zsacaall 3g0al) (e ilfaike (0.233 0.202) o s
s zsansal) dgaall yla il/azle (0.233-0.218) o zshs bl 5S15 4 o) 4s zsacall 3g0all Gaua i/ aale

1A A Aabal) dsal) 35 caaen Ayl Akl b LYY ols il

.(Davis and Dewiest, 1966) dusl) 4l dudall sgall (s :(8) Jsaa

A< A4 Aadea) 31 pal slall i
0-1000 e
1000~10000 Al Laas e
10000-35000 L
35000 < las =lle

Jilal) alang ialis zlas JUT slae Wil dide olia (& duilres 8 LY olia o) cuiy (8) Jsaadl pe il 45)lie e

21



tagpdgaall O gl A uas dapal) dilaia (A LY olae Cieal

oo Ll o sy L) go Jeliy aguageall Y @llds (o)) olae Chieai (d pga asigeall Ol 35 ia
Sodium ) asgall A AN agasall Osl e s (Todd, 1980) awaluly clall sa o (uSal
: 5k WS (percentage %Na

%Na = (Na + k)/ Ca+ Mg + Na +k x 100 ................ (1)

WBle mag Ay (SAR) (Sodium Absorption Ratio) asasall 1l dussy asgeall 5l e e Gl
AN 8 (e gigeall paliaial Glo Loyl o guinally psandl €l gl agaseall (ol

SAR = Na /[Ca+ Mg/2]'"* ... (2)

Todd, ) (Davis and Dewiest, 1966) (epm) & (2) 5 (1) cuidalaall & dlalall cilisg) 2S5 of 3
.(Raghunath, 1988) (1980

g el (glaliall JLY) obual agaguall el duwiy aguigall 3:13343\ dacdl) cp 1(9) doas

Jalal) alas Lol el gl COlalaall Sl
25.382 58.959 15.290 40.391 %Na 1
7.243 26.126 4.702 21.248 SAR 2

psndpeall Ao olaw ¥ all sleng dislreng Sialiy zlas (8 LY slia o (9) Jsaal) & Al gl i

DLl sbae o) s (10) Jsaadl 8 &gaally SAR aguageall Slial das cbine e 43l - ()l Dl 4 (70%)

AL g Gt Jilad) by Sial e JS sl Wl S Adlall lgle JLi lly agageall Adle (585 dlaany zla
S e DLy aggeall

22



pAllae aridlae Gavga 9 Omal Sl Ol g adld dseaa Do

.(Varshney ef al., 1983) <ia¥) daslall yida cuny (SAR) Lad s olall Ciiuai ¢ 1(10) J2>

slall dalda (sa SAR elll i

assgeall as Luloall Joalas

ey Bs Auil ldg A4 Aaad¥) @l Al 2D Sl 10-18 asgeall ausia =S,
Aaed) dac il Ll 2D

enll
G paheY dla ye O Bale L) 26 (e 5S) psageall la e =Sy

g Jasil) daghy LS LI 23N (oo Lalsinn s Aaalpl) Ahaia (B LY slea Cisiea

lalsine e lalaie) cbilal el Auhall a8 LY sl 2adle a0 ol (1) Joaall 3 daasdl 250all slie)
A8 eS Auliagill Aoy IKH AH DY)

s Jagil) Aandg a1 A5 TN e W igiaa dadlly (551 ola Cininall (i ((11) Joa
.(Donnen, 1954) <,V daslall it Cial cusa

oY) das sl Juagill
a,ASS\ A,ﬁ\:\.“ A e g Ska

L) A Ll i
s Sea (530 pike °25 ¢
Jlial ge Ll alanady il ley 2D el 0-160 100-250 daolall 4L -Cy

Ll dsgle eodal o o8

3sas Ala 8 S Jeatll s clblall 2D o) 160-480 250-750 dasldl dhugie —C)
Ll basegia Jut

23



am op les Aol aglial ciilall Dle oLl 480-1440 750-2250 Zaldl e —C;
Ll s ety s pldad 25m9 89 pea e J3all

L e daslall s dleaid) cilall 2D oLl 1440-3200 2250-5000 Aaslall has e —Cy
OO 22l et 9ag ae J3) B 53L&

A el alens Alaeny il 8 WYY sbe o cpi (11) Jsaadl (8 Alaeadd) chasdl pe il &lie v
Aaslll s e =Cy (& gl U sle Ll cdalall e —Cs

sl G lgiae caen Aaalyal) Aikaia b LYY ol csieas

lalsine e lalaie) clilal defy3l Auhall a8 LY sl 2adle a0 ol (12) Joanll 3 daasdl 250all slie)

~apsllh e
.(Taylor and Asheroof, 1972) i<l (1 Wagiae dauills (51} oloa cinial (s :(12) Jga
slal) daitha (s2a (epm) slsl) 55 slal) Ciia
Lo gases blLall ~lla oLl 2 (e 8 Jal8
dpdla jlpal oehs e elSll Alaaiall LA mlla el 2-4 Jina
Ol bl @bl e Jasgia )
Dbl seh pa slSN Jaadll sas Sl mlla el 4-8 L
90 Staas i bl e Sauasia ) A
O oS a slSU Jaatll B lilall mleay I3 oLl 8 (e s 2

Aasia N Ak el e gl

Y el (gl sund (A dulall alesy dulaang Jialis zlay (& LY sl o (12) Joas b dind) i) uis
dausie (M dbih bl lple el of oSe (A slSl Jasl B ilill leay

24



psllae aidlae Gaga 9 Omal Gl Gmal 5 adl dgaaa sde

ALE paliall

ppm

m Ha=1s
Al an
o el alaa
RE P PUEN 1| EYLEN ] cZals S0 el it Caaees LA
bl
Al 38 adlgall crads ALE jualiad) 5uS)g (alhlial) Gm A8l 3(2) J<&

450

400 ppm
(= Ry ¥4} - g
A gan 7€

OO -
- Coe2 250
- MaEe2
- K+ 200
- Na+

150

100

50
O e =] SR .
== a=is LR KW

Calm® alas

(ahlial)

L) 4 allsall rada Lingall ciligh) usliy shbiall oo ABdlall :(3) J<a

25




2000
=l 5 g™ LE0D ppm
Aatealy 1600

1400

1200
-y s sl

B AR 1000 -
[ ..‘_.L.'._’.‘.)l_’.._..‘..ll 800
S00 -
A00
200
[w] ' ' +
=l bm s - U K

A=

Aol il alas

(abliall

Ahall 38 adlgal) crada Audladl ligh) 3uSlig (3hlall Gu 4B :(4) J<&

4500
et AD0D0O -~ MS/CITI

~ e
isan ssny 23500 - mg/L

saals Oaladt alea

ahliall

L) b aBlsal) (pana L) L Al algally LoiloygSl Audsean gilly shalial) o Aidal) :(5) U<

26




psllae aridlae Gaga 9 Oml Gl Gl 5 Al dgaaa ode

7.8 -
aan 76
Analadl 74 -
2 =
= pH 7
6.8 -
6.6 -
6.4 -
6.2 - T g T 1
(akliall
Auhall 38 aBlgal) Cpada dsdaalad) Alally ghalial) cp A8 :(6) JSi
0.8 -
i m
ay O7 PP

0.6 -
0.5

s 99

0.2 -

0.2 -
0.1

0 w

shald alall aloa
(ahiiall

L) 48 adlgal) aa cilbangilly (3lliall (s AN 2(7) U

27




Al FTO
g el
o -
LEEE, w0 - epm
923 )
50 -
40
| 2%6Na

msar SO
20

10

—

Al 38 aBlgal) e agaageall l5ial duaiy agaiguall dugial) dsilly (3haliall (s 4B :(8) JS&

Slalisiy)

5Ly lllia o g€l Aawailly o) Auahpall a8 LY sl 3 Claasgilly agaeeinall 315 g L)) Auhal) (e gty 1
0sSs (Ally Aulaeng e LY ol (B 035 (A 5ab) lllia agmgeall XSy jaliy zla JLY) sl 3S5
il dallea yie sludll 2da

aleng siali HUT sl b SAR Canieal s Ll ()l AaDle 0585 Augpaal) LY slae (b agiageall (sl daeaills.2
Lol LD e 05 Alaeng zlay LT ol Ll (o)l 2Dl (<5 (ulal)

s zyaaall 3g0all e ilad) aleng Alaeall HUT slae Lol ealis ol HUT olae o3 AilipgSl) Adunsil) o ¢ Uyl 3

B2yl (985 Dgria e libaid) eDlgind 4 jagll ) a5 Lee 1o Spee dugpaaddl LY ol cjaas GlIXSLS

Slua gil)

Clig) Al AslSe) el el el Ay olaal dudas Gl Jlaxiad o) Lpd i olial) dallas U zlias .1
Al Aalladl) (s Al

el sl AIadied 8 asaseal) Gl s Qi ALl Zakl) .2

28



pAllae aridlae Gavga 9 Omal Sl Gl g adl dgeae Do

JJ\.AA.AS\

Allison, L. E. ; Bernstien, I. ; bower, C. A. (1954). Agriculture Handbook, No. 60.
Al-Layla, M. A. ; Ahmmad, S. ; Middlebrooks, E. J. (1977). Water Supply Engineering Design.
Ann Arbor Science publishers Inc., USA, p.184.

Ali, A., Igbal, M., and Waheed, A. (2021). Groundwater quality assessment near Nullah Lai
stream of Pakistan. Central Asian Journal of Environmental Science and Technology
Innovation, 2(2), 45-51.

Al-Hayani, Abdul Sattar Jubeir. (2009). Groundwater Assessment of Some Wells of Al-Khafajiya
Village in Anbar Governorate. Anbar University Journal of Science and Finance, Vol. 3, No.
2.

Al-Hayali, Afaf Khalil Abdullah. (2010). Study of the quality of well water in the city of Mosul
and its suburbs and its suitability for drinking and irrigation. Journal of Education and Science,
Volume 23, Issue 3, pp. 67-48.

Adib, Hadeer Ghazi Muhammad. (1988). Synthetic and stratified, the city of Mosul, right side.
Unpublished Master's Thesis, College of Science, University of Mosul, p.168.

Abdel Moneim, Essam Muhammad, Ahmed bin Ibrahim Al-Turki. (2012). Heavy elements: their
sources and damage to the environment. Qassim University, p. 6.

Chapelle, F.H. (2004). Geochemistry of groundwater. In Holland, H.D. and Turkian, K.K.
Treaties of Geochemistry. Surface and groundwater, weathering and soils. p. 425-449.

Donnen, U. (1954). A Dignosis and improvement of saline water permeability of soil. handbook,
washonton.

Davis ; Dewiest. (1966). Hydrogeology. John Willy and Sons, New York, p. 463.

Gazzi, M. F., and Beg, A. A. F. (2022). Assessment of groundwater quality for irrigation
purposes using the irrigation water quality index (IWQI)/Al Rashidiya area-A Case Study.
Journal of College of Education, 3(1813-0380).

Gabr, M. E., Soussa, H., and Fattouh, E. (2021). Groundwater quality evaluation for drinking and
irrigation uses in dayrout city upper egypt. Ain Shams Engineering Journal, 12(1), 327-340.

Ibrahim, Ahmed Khalil. (2010). Study of groundwater quality for selected areas of Nineveh
Governorate. Master Thesis, Faculty of Engineering, Department of Civil Engineering,
University of Tikrit.

29



Manhan, S.E. (2004), Enviromental chemistry, CRC Press, 8" ed., Washington DC USA. P.763.

Muhammad, A. S. (2021). Environmental assessment of drinking water characteristics in Al-
Muthanna governorate. Misan Journal of Academic Studies.

Mohammad, E. A., Ektifa Taha, A., Fatma Adnan, S., and Rania Haithem, S. (2020). Study of
qualitative properties of groundwater and its suitability for different uses in the Eastern of the
Al-Dour city/Salahaldin/Irag. Tikrit Journal of Pure Science, 25, 2.

Ministry of Planning, (1992). Draft Standard Specification No. 324. Central Organization for
Standardization and Quality Control, Baghdad.

Provinces, Joseph Francis Matthew. (2000). Determining the best aquifer in the Hamdaniya area
using electrical exploration. Master's thesis / College of Science / University of Mosul / Mosul
/ Iraq.

Raghunath, H. M. (1988). Ground Water, 2" ed., Wily Eastern limited, New Delhi, p. 563.

Sawyer, G. N. ; McCarty, P. N. (1978). Chemistry for Environmental Engineering, 3" ed.,
McGraw-Hill, U.S.A, p. 532.

Taylor, S. A. ; Asheroof, G. L. (1972). Physical edaphology.

Todd, D. K. (1980). Ground Water Hydrology. 2™ ed., John Willy and Sons Inc. New York, p.
336.

Hamad, J.R.J.; Yaacob, W.Z.; Omran, A. (2021). Quality assessment of groundwater resources in
the city of Al-Marj. Libya. J. Processes, 9(1), 154.

Varshney, R. S. ; Gupta, S. C., R. L. (1983). Theory and Design of Irrigation. Structures,
Vol. 1, India.

WHO. (1996). Guidelines for Drinking Water Quality. Geneva Switzerland, 2" ed., Vol. 21.,
p.70.

30



ve. 2024, 42 -31 o, 2 axd) 2 alaal) bl ddy ddaa ...

dallaal elpadl) asa 8 ALEN juabial) Ganad Giglil) cydie oo JY i)
Jagall LissafAaslal) olual

awld Juad ST LLAY pias dasf s
Juasall drals [/ udssd] o plel) 4uls [ Lol LT acd ieli deals / (il salll 4uls

2024/5/21 Sl s ,2024/5/15 daabyall 5 ,2024/3/31 Dyl sl

ga—3lall

shuadll dlane & WHSI5 iy AL yealially Lisall Ol ol sl Chydige wand ) Al Caags
dasall (pe Aa3ll) obuall e (5205 Alandl) M AL ol il A ps s DA s+ ganall Cipeall olis Aaladl
copii Al A duagall Anaad el culal) e 38,40 dgall o dlaadll 2@ 3) ddhall G)lly oyl julas xe
ps2adSlly (Pb) palia)ly (Ni) JSalls (Cr) asSlls (Zn) ijlly (Cu) oeladll Jie ALEN jualial) (any (uld 2
AR olaad) anis jdses ((HPI) A& oladly sl dge :adil) chhdid) Gles 2 S L (Fe) aaally (Cd)
4yal) olaall 53sn yulee g (3l Anaall (ge dadlad) sbiall G Al Zil capelsl (M) golead) 5é305 «(HEI)
enall Capall sbia (4585 Lo Wle elll .MIs HELs HPI ady dLil) oaleal) 315 il Ao 2l oo)ll dauliag
bl 2l uledd Zillas Zallaal) slual) ()6 5eliSe Al )l 038 eyl gl Aasall Jand 3 L 5yl Aauslia dalladl)
.Ml HEI HPI ALél jolial) :dalidall clalsl

Inference about pollution indicators for some heavy metals in
Al-Khadraa Wastewater Treatment Plant/Mosul City

Hassn A. Al-Khayat Ayad F. Qasim
College of Nursing College of Environmental Sciences
University of Telafar University of Mosul

Received 31/3/2024 , Revised 15/5/2024, Accepted 21/5/2024

31



eu@d:y.bé.\lgi 5 LAl pad saaf s

Abstract

The study aims to identify pollution indicators of wastewater with heavy elements and evaluate
their concentrations in the Khadra wastewater Treatment Plant. This involves assessing the
pollution level of the water entering the plant and the suitability of the treated water for discharge
and irrigation according to Iraqi standards. The plant is located on the eastern side of the left bank
of Mosul City in Ninawa Governorate. Heavy elements such as copper (Cu), zinc (Zn), chromium
(Cr), nickel (Ni), lead (Pb), cadmium (Cd), and iron (Fe) were measured. The following indices
were calculated: Heavy Metal Pollution Index (HPI), Heavy Metal Evaluation Index (HEI), and
Metal Index (MI). The study results indicate that the treated water from the plant complies with
Iragi water quality standards and is suitable for irrigation, based on the measured concentrations
of heavy metals and the values of HPI, HEI, and MI. Therefore, treated sewage water is often
suitable for irrigation. As of the time of this study, the plant operates efficiently, and the treated
water meets Iragi discharge standards.

Keywords: Heavy Metal, HPI, HEI, MI.
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Caeiro et al., 2005; Edet & ) olual) 539a wasiy AL peabiall 5805 andi b 3ihkl) aal jualiall jd5e aa
Caeiro et al., 2005; Edet & Offiong, 2002; ) —wss (MI) alaaiuls sluadl 8358 Caviaig «(Offiong, 2002
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MI = Zn G Ji 3|
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Caeiro et al., 2005; Edet & ) cuwas (MI) aladial sball Saga ciainal :(1) Jgaad)
.(Offiong, 2002; Lyulko et al., 2001

MI Characteristic
<0.3 Very pure
0.3-1 Pure

1-2 Slightly affected

2-4 Moderately affected

4-6 Strongly affected

>6 Seriously affected
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~0.14) Cu Gulail 385 7ol 3 clal) anall Cipeall sbia 3 AN uealial 515 i (2) Jssall o
~0.12) CF a8 355 oobs i b < obnsSon (2.68-2.68) Zn <l S5 mobis « Ypis See (091
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Date Cu Zn Cr Ni Pb Cd Fe

Aug. 0.91 086 024 023 046 020 1.42
Sep. 0.14 038 048 079 021 0.27 0.50
Oct. 0.33 020 012 015 011 0.10 0.84
Nov. 0.21 268 070 356 359 146 0.18
Dec. 0.29 046 050 093 400 047 0.42
Min. 0.14 020 012 0.5 011 0.10 0.18
Max. 0.91 268 070 356 400 146 1.42
Avg. 0.38 092 041 113 168 050 0.67

(llaall) oAl aal) Cipall ol

ool 5855 sl 3 cdadlaal) aey dlaad) o dp)all sl Capall slie (8 ALEN jaliall 3805 (3) sl meas
O e CF oSl 585 zoli oo b fabes Soe (4.99-0.32) Zn bl 585 7oy « /abes <o (0.43-0.1) Cu
=0.33) Pb gaball 35 7ol ¢ ilfale s S (4.41-0.10) o e 7ol Ni J<all 585 Wl ¢ ilfale s S (0.95-0.12)
(5:46-0.14) Fe waall 555 #olis « iabes S (1.57-0.19) o b oS Cd assed& 555 ¢ il/ahes Sue (3.88
«lly ohall dhal) Glasadll Gaa ddaad) o A aall Cayeall sl (AL jealiel) poea 815 calS L gilfale g e
AL palial) Glaise caes @l dalla ol )

Al s Sa Aanall (ra datal) olaall (AL jualial) 355 £(3) ol

Date Cu Zn Cr Ni Pb Cd Fe
Aug. 0.10 048 0.29 020 033 019 081
Sep. 0.15 0.32 0.12 059 094 026 283
Oct. 042 044 0214 010 046 032 1.72
Nov. 0.43 499 095 441 343 157 0.14
Dec. 0.42 092 0.53 1.20 388 0.85 5.46
Min. 0.10 0.32 0.12 0.10 033 019 0.14
Max. 0.43 499 095 441 388 157 5.46
Avg. 0.30 1.43 0.41 1.30 181 064 219
Irag

facts, 2012 200 2000 100 200 100 10 5000
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ALEL palially olsall sl ciydia
Heavy Metal Pollution Index (HPI) AL alinlly Eiglil e

‘.55 C_\;J\)E LA.H.I s(671_5.48) O L e\;“ @.«43\ A_D_«al\ bL«}A ‘.55 C_\A}b:i ‘:,,_“\j HPI r'a:\§ (4) d}dﬂ\ dlo:a
Jonalaall (g peloainy ghill AL sluall yixis (7.86-4.99) (i Le bl aaall Cijeal) ol

(HPIALED aliall Sl g :(4) Josall

Before Treatment After Treatment
Sample HPI Contamination HPI Contamination
Degree Degree
Aug. 5.48 > 4.99 >
Sep. 671 8 5 7.86 & 5
Oct. 2.53 5= S 8.03 5 S
Nov. 40.87 T @ E 43.4 T @ E
Dec. 1873 & E g 26.83 T EZ
Min. 5.48 = 8 4.99 = 8
Max. 6.71 3 7.86 3
Heavy metal evaluation index AL paliall andl i

(HEI)

Lol iy yealially Eighill AL sl yuais (0.69-0.08) ¢ Lo (Aaaall (g gylall) alladl) sl

HED ALY jualial) padi 5di3a :(5) s

Before Treatment After Treatment
Sample HE] Contamination HE] Contamination
Degree Degree
Aug. 0.09 - 0.08 -
Sep. 0.09 8 5 0.16 8 5
Oct. 0.04 5= 8 0.11 5= 8
Nov. 0.67 T © £ 0.69 T D £
Dec. 0.5 s EZ 0.58 @ EZ
Min. 0.04 = 8 0.08 = 8
Max. 0.67 3 0.69 3
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Metal index (MI) yalind) e
slaa b Cngli Lt ¢(1.04-0.06) o Lo A1) acall Coyeal) ol 3 MI a cingli (6) dsaall Gan

Jsa> sy (Very pure- Slightly affected) cw axiy (1.11-0.12) gw b (dedl) lall aall Cipuall

‘__g)ﬂ CJAA:IJ A‘_njm\ 2\1:\15 a\:ud\ Pretx] s(l)

MI o :(6) Jsaad
Sample Before treatmer_1t _ After treatmen_t _

Ml Characteristic MI Characteristic
Aug. 0.14 Very pure 0.12 Very pure
Sep. 0.16 Very pure 0.22 Very pure
Oct. 0.06 Very pure 0.17 Very pure
Nov. 1.04  Slightly affected  1.11  Slightly affected
Dec. 0.62 Pure 0.76 Pure
Min 0.06 Very pure 0.12 Very pure

Max 1.04  Slightly affected  1.11  Slightly affected

Slaliiiay)
Ciyeall olae dallaal elyadl) Aanal ) il (pe 4000 claline) ) deasl) (Ko candl 85 DA e
:‘._?A.«AS\
bl 4d)al) Claasall ey ALEN pealially Caslill ALE Aanall (e dnylally Alalal) oluall 1
BN alial) e S5 Gais Ao ddaad) Jesd .2
AEN  yealially sluall gl anil Aeddiced)l (5 el Wy dach 3l (ahe S dallaall sbd) sladiad Ko .3

LAl 83y julea laeY) 3 32Y) aa ((HPI, HEIL MI)

sl <&
celly ) ALaYL ) 138 ehaY LDl lgaall BS lganil (g @lae dupde I SEN Jijas adiig

(il 138 chal AU Dlsall pen bl Al asbell S Loy SE e aped
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Abstract

The current study investigated the relationship between electrolyte concentrations and some
blood variables in patients with chronic renal failure visiting the dialysis centers at Al Salam and
Ibn Sina Teaching Hospital in Nineveh Governorate. Atotal of 125 samples were collected, 950f
which were for patients and 30 samples for healthy people of both sexes, to be considerd as
acontrol groub for the period from October 2023 to February 2024. Some blood variables were
measured (measuring the concentration of Hb,Pcv,PLT,lron),and measuring the concentration of
salts (Na,K,Cl) as indicators of the performance of kidney functions.The results of the current
study showed clear variations in the concentration of the variable measured in these patients
suffering from chronic renal failure ,and the concentrations of electrolytes, all of which showed
significant differences between the studied groups (males and femals) and the control groups, as
the percentage of increase in the concentration of potassium in male and female patients
was(49%)compared to the control group,while the percentage of decrease in the concentration of
sodium and chlorine was (27%,7%) in the serum of males with kidney failure, compared to the
percentage of decrease in their concentrations in the serum of females suffering from kidney
failure are (27%,9%)respectively.the results showed clear significant differences in the
concentration of blood variables,as the percentage of decrease in Hb concentration in males and
females reached (18%,36%) respectively. While the percentage of decrease in pcv concentration
in males and females was (14%,34%).The percentage of decrease in platelet concentration in
males and females was (36%,30%),while the percentage of decrease in iron concentration was
(32%,31%) in males and females respectively.

Keywords: Kidney failure, variables, blood, serum, patients.
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Abstract

The current study investigated the effect of electronic cigarette use on measuring some
variables the biochemicals and electrolytes in the serum of people taking it were measured by
measuring these variables, which included (glucose, urea, sodium, chloride, potassium) and were
compared with a group of healthy, non-
smoking people as a control group.
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The results of the current study showed different changes in the concentrations of these studied
variables with nicotine levels and years of smoking. An increase or decrease in the concentrations
of these variables is observed with increasing levels of nicotine and years of smoking.

Keyword: E-cigarrete, vaping, ecigarette, ions, Electrolytes.
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The Statistical Analysis

The data were analyzed according to the simple experiment using the Completely
Randomized Design. The different significant factors were marked with Alphabetic letters using

Duncan's multiple range test at the0.05% probability level (Kirkwood and Sterne., 1988).
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Abstract

Concerns have been raised about potential negative effects on human health when exposed to
water disinfectants used in swimming pools. Among the disinfection options, chlorine has been
preferred as the primary disinfectant in Mosul city swimming pools because of its cheap price and
the ability of chlorine to easily react with organic matter left behind by pool patrons, leading to the
formation of potentially harmful chlorine by-products (CBPs) and a source of concern for
Swimmers' health. The higher the concentration of chlorine byproducts (CBPs) in the water, the
greater their concentration in the pool, and exposure to them in swimming pools (water ingestion,
skin absorption, inhalation) affects the health of swimmers who remain indoors for long periods,
such as coaches, pool staff, Swimming pools. The aim is to detect the quality of water in swimming
pools and the efficiency of the chlorine as a disinfectant. The pH, free chlorine, total chlorine, and
combined chlorine were measured using a German-made Pool Lab 1.0 device during the morning,
noon, and evening in 6 swimming pools in Mosul city, the average pH was 6.98, 0.169ppm,
0.327ppm, and 0.158 ppm, respectively. The highest results were in the evening period, where the
pH value, free chlorine, total chlorine, and combined chlorine reached pH 6.35, 0.22 ppm, 0.43ppm,
and 0.21 ppm respectively, and the lowest in the morning period. We conclude from the above that
pH direct and important effect on the effectiveness of chlorine and its work as a disinfectant in
swimming pools.

Keywords: Water quality, Swimming pools, Free chlorine, Total chlorine, combined chlorine.
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Abstract

The study delves into the quantitative analysis and antifungal screening of Astragalin, Apiin,
and Epicatechin extracted from Nigella sativa, Cuminum cyminum, and Crataegus rhipidophylla
through High-Performance Liquid Chromatography (HPLC). These bioactive compounds, noted
constituents of these botanical sources, exhibit substantial therapeutic potential and have drawn
attention for their pharmacological applications. Leveraging the precision and sensitivity of
HPLC, this research quantifies the concentrations of these compounds, aiming to underscore
their pharmaceutical potential and therapeutic efficacy.

Beyond quantification, the investigation extends to assess the antifungal properties of these
compounds against Candida albicans. The inhibitory effects of Astragalin, Apiin, and
Epicatechin are evaluated, contributing novel insights into natural antifungal agents. This
comprehensive approach intertwines quantitative HPLC analysis with antifungal screening,
aiming to provide a holistic understanding of these botanical compounds' potency and medicinal
applications.

Results indicate promising potential for pharmaceutical development in combatting fungal
infections. Astragalin demonstrated the highest inhibitory activity, followed by Apiin, while
Epicatechin exhibited lower efficacy possibly due to its lower concentration. Purification and
isolation of these compounds via HPLC highlighted their concentrations and purity, further
showcasing their potential as natural antifungal agents.

This research aims to bridge the gap between botanical sources and pharmaceutical
applications, providing insights into the pharmacological potential of these natural compounds
and their utility in combating fungal infections.

Keywords: antifungal agents, Epicatechin, alternative antibiotics, quantitative HPLC.
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Introduction

The exploration of natural compounds derived from botanical sources has significantly
influenced pharmaceutical and medicinal research, emphasizing their diverse bioactive
properties. Astragalin, Apiin, and Epicatechin, identified as significant constituents from Nigella
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sativa, Cuminum cyminum, and Crataegus rhipidophylla, exhibit notable therapeutic potential
and have garnered attention for their pharmacological applications (Nasim et al., 2022)

High-Performance Liquid Chromatography (HPLC) has emerged as a pivotal technique in the
isolation and quantitative analysis of these compounds due to its precision and sensitivity in
discerning individual components within complex mixtures .This study is dedicated to the
quantitative analysis of Astragalin, Apiin, and Epicatechin extracted from these botanical sources
utilizing HPLC methodology. By elucidating their concentration and purity, this research aims to
underscore their pharmaceutical potential and therapeutic efficacy (Ganzera & Sturm, 2018) .

Beyond their quantification, this research extends to the exploration of the antifungal properties
inherent in Astragalin, Apiin, and Epicatechin. This investigation entails evaluating the inhibitory
effects of these compounds against specific fungal strains, aiming to contribute novel insights
into natural antifungal agents. This comprehensive approach intertwines quantitative HPLC
analysis with antifungal screening, seeking to provide a holistic understanding of the potency and
medicinal applications of these botanical compounds (Ganzera et al., 2018).

The outcomes of this study hold substantial promise in pharmaceutical development, offering
potential alternatives in combating fungal infections. Moreover, uncovering the therapeutic
efficacy of these natural compounds may contribute to expanding the repertoire of natural
remedies for fungal-related ailments. Ultimately, this research endeavors to bridge the gap
between botanical sources and pharmaceutical applications, fostering a deeper understanding of
natural compounds’ pharmacological potential.

Materials and Methods
-Collection and Preservation of Dried Plants

The dried plants acquired from perfumery shops in Mosul markets were meticulously selected
based on stringent criteria to ensure quality and purity. Careful examination guaranteed the
absence of decay, viral or fungal infections, and prioritized the procurement of newly dried and
high-quality materials. These dried plants were stored in dry paper and sealed away from
sunlight and moisture. Grinding of the plants was executed on the day of extraction to prevent
potential volatility of oils or active substances (Dana & Lerner, n.d.).The specific plant types used
in the study are detailed in Table 1.

Table 1. Plant Name, Part Used, Active substance

Active substance | Part Used | Commonname |  Plant Scientific Name
Apiin seed cumin Cuminum cyminum
Astragalin seed Black seed Nigella sativa
. . Hawthorne .
Epicatechin leaf hawthorn Crataegus rhipidophylla
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-Extraction Process

Extraction commenced by grinding 100 grams of each plant and employing ethanol as the
solvent. A volume of 500 milliliters of solvent was mixed with 100 grams of powdered plant
material. The mixture was left to soak for three days in opaque bottles, undergoing daily stirring
to facilitate thorough extraction of active substances. The filtered infusion underwent extraction
in the soxhlet device to extract active substances. The extraction process was iterated thrice using
the soxhlet device to ensure high purity in the extracted materials. Although classified as raw
(Crude) due to its composition of mixed active substances from the three plants, all extracts were
stored in a dimly lit and temperature-controlled environment to maintain stability against rapid
degradation, as most active substances, particularly flavonoids, possess robustness(Tian et al.,
2011).

-Sample Preparation for Flavonoid Extraction using HPLC Technology

Preparation of samples for active substance (flavonoids) extraction involved specific
methodologies. A C18 stationary phase was used for the separation column, and each extract
underwent a unique mobile phase, detailed in Table 2. Utilizing the HPLC device, the extraction
process encompassed configuring the device, defining separation conditions, injecting the
filtered extract into the column using an automatic sampler, monitoring elution through
wavelength-specific detection, quantifying flavonoid quantities via calibration curves, and
isolating target flavonoids into separate fractions using a fraction collector (Ganzera & Sturm,
2018).

Table 2. Moving phase, reagent, and flow rate of flavonoids

properties Epicatechin Astragalin Apiin
Movable phase CAN,
P Phosphoric CAN, H2o, CAN, Phosphoric acid
components acid
Moving phase ratios 89:6:1: 3:1 80:19:1 79: 21
Column used C18 C18 C18
Wavelength 280 nm 280 nm 340 nm
Flow rate 0.7 ml/min 1 ml/min 1 ml/min
Detention time 5.294 1.936 2.153
Standard detention 4.892 1.978 2.322
time
Discussion

The inhibition activity of crude ethanol plants extract was tested by using several concentrations
(25% 50% 75% 100%) in fungal growth petri dish
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Table 3 shows the diameter of the inhibition circuit and the concentration of the plant extract used

Crataegus Cuminum
construction Nigella sativa
rhipidophylla cyminum
%100 0.885 1.073 0.834
%75 0.864 1.226 0.769
%50 0.817 0.755 0.658
%25 0.692 Zero 0.641

The highest inhibition activity was black seed extract in concentration 75% the inhibition zone
was 1.226 centimeter while the lowered activity inhibition was 25%

The black seed ethanolic extract showed the highest inhibitory affect compared with either
plant extract which the cumin showed lower and habitry effect in construction (100%,
75%,50%).

All the active substances included in the research are ethanol-soluble flavonoids that do not
dissolve in water at all (Miao et al., 2022).

Apiin was a flavonoid found in various plants as a potential candidate for antifungal
applications, with an emphasis on its synergistic use with conventional medicines to reduce side
effects and toxicity. This approach highlights the potential of compounds such as Apiin to
enhance antifungal treatments when used with existing drugs (Al Aboody & Mickymaray,
2020).. Recent advances in the extraction and use of natural antifungal flavonoids, although they
do not mention this substance by name, provide insight into the structure, antifungal activity and
mechanisms of action of flavonoids (Jin, 2019).

The active compound astragalin was used as antifungal agent against candida albicans many
research showed the mechanism of astragalin inhibition was the role of this compared in

interaction with membrane structure and astragalin formation

As well as the astragalin regulate the Gene expression with responsibility of concentrating the
medicine within the fungal cell and increasing their activity and inhibit the cell growth and
develop (Ivanov et al., 2020).

Epicatechin is also an antifungal agent, this active ingredient is interesting because of its
potential health benefits and few side effects compared to other drugs used as antifungals. This
active ingredient has been linked to several pharmacological effects, including antidiabetic, anti-
aging, and antioxidant properties. Furthermore, it has been shown to possess inhibitory effects
against pathogens in humans, highlighting its potential as a natural sterilization product. An
example of the substances used in most homes and rich in Epicatechin is apple cider vinegar that
is used as a natural disinfectant (Qu et al., 2020).
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Purification and extraction of active plant materials by HPLC high performance liquid
chromatography technology

Purification and separation of Apiin compound from cumin extract

The separation and purification of the apiin compound was carried out using a moving phase
consisting of ACN: Phosphoric acid at a rate of 79:21 at a flow rate of 1 ml/mi, at a wavelength
(340 nm). the column used was (C18), at a retention time of (2.322) and a space under the curve
(33457) and as shown in Figure (1). Figure (2) shows the standard curve of the components of
cumin seed extract, including Apiin the concentration of Apiin after separation by HPLC
technique was (0.153 g/ml).
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Figure 1: Chromatogram curve of Apiin compound when purified by HPLC technology.
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Figure 2: Chromatogram curve of cumin seed extract and ethanol components when diagnosed with HPLC
technology.
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Purification and separation of Astragalin complex

Using the same technology (HPLC), Astragalin was separated and purified using a mobile phase
consisting of CAN: H2o: glacial acetic acid at a rate of 80:19:1, at a flow rate of 1 ml/min, at a
wavelength of (340 nm). the column used was (C18), at a time of retention (1.978) and a space
under the curve (25185212) as shown in Figure (3). Figure 4 shows the standard curve when
separating and diagnosing the components of black seed extract, including Astragalin. the
concentration of Astragalin after separation with HPLC technique was (0.120 g/ml).
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Figure 3: Chromatogram curve of Astragalin compound when purified by HPLC
1Detector A 280nm
1 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T T
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45 50

Figure 4: Chromatogram curve of ethanol extract components for black seed when diagnosed with HPLC
technology.
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Epicatechin Complex Purification and Separation

The separation and purification of the Epicatechin compound was carried out using a moving
phase consisting of Water: CAN: methanol: ethyl acetate: glacial acetic acid at a rate of 89: 6: 1:
3: 1, with a flow rate of 0.7 ml/min, at a wavelength (280 nm). the column used was (C18), at a
time of retention (4.892) and a space under the curve (1407076) as shown in the figure (5).
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Figure 5: Chromatogram curve of Epicatechin when purified by HPLC technology

Figure (6) shows the standard curve when separating and diagnosing the components of the
ethanolic extract of European hawthorn leaves, including Epicatechin. It is worth noting that the
concentration of Epicatechin after separation by HPLC technology was (0.023 g/ml), which is
the lowest of the three compounds.
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Figure 6 Chromatogram curve of ethanolic extract components of European hawthorn leaves when diagnosed
with HPLC technology.
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Testing the Inhibitory Efficacy of Purified Active Substances Using HPLC Technology on
Fungal Growth

The extracted plant materials buy HPLC were tested in fungi growth in two concentration 50%
100%,

Apiin

Figure 7: Images of the inhibitory activity of HPLC purified active substances on Candida albicans growth at
concentrations shown on each image, when the active substances are applied superficially.
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Conclusion

The astragalin and apiin showed the same activity in inhibition fungal growth while the
epicatechin not showed any inhibitory activity and this may due to low concentration of the
extract compared with other the Astragalin showed highest and inhibition activity and 1.348 cm
following by apiin in 1.348 cm
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