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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
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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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Metal index (M) yalind) e

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
Al Alsbaall b LS jualiall Hd5e o (1) Jsaad) & dinal (Lyulko etal., 2001
MI = Zn G Ji 3|
i=1 (MAC); Mg/ L&D jualiall 5805 08 = C;
A yaiall 4 rgena 385 ol =MAC;

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

dEBlial)g )

yealially Eighill D alae dadyd a3 (aghill ayd Ahyaad Cpdgall o ALEY yealialls Eighill e lalaa ia
Glee 3ay (ol adlaall olaally dadledll U oliall i ally dnlaall dbiae I 21310 aeall Ciyeal) oo cilisel ALE
el (5lly okl ol gila dulyay (idaaall (e daylall) dadladl)

(pLa) J81) ) i) olea
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~0.12) CF a8 355 oobs i b < obnsSon (2.68-2.68) Zn <l S5 mobis « Ypis See (091
Pb (aba)ll 555 #olis « /ol s S (3.56-0.15) o b sl a8 Ni JSall 5858 Wl ¢ /a8 (0.70
~0.18) Fe woall 55 molsis < ifobigSon (1.46-0.10) zol5 Cd assad€ll 355 « sabis Koo (4-0.11)
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AYalf g S0 Anaal) ) ASIa olal) b ALEY jualinl) 3555 1(2) Jsaad)

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 <&
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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
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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).

Chromatogra
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Figure 3: Chromatogram curve of Astragalin compound when purified by HPLC
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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

Astragalin
T R————

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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