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Abstract

ILK THISTLE (Silybum marianum) has been widely recognized for its bioactive properties,
owing to its rich content of phytochemicals. This study presents a comprehensive analysis of

milk thistle extract, focusing on its antioxidant and antimicrobial properties, as well as its
phytochemical composition. Using Gas Chromatography-Mass Spectrometry, we identified a diverse
array of phytochemicals in milk thistle extract. These included fatty acids (oleic acid, linoleic acid,
cis-vaccenic acid), flavonoids (silybin A, silybin B and isosilybin A), and other phenolic compounds
(phytol acetate and iso flavone derivative). The antioxidant activity of the milk thistle extract was
substantial, with a total antioxidant activity of 21400 mg ascorbic acid equivalent/ kg. The total
phenolic content was 10898.75 mg Gallic acid equivalent/kg, and the total flavonoid content was
4116 mg quercetin equivalent /kg. The extract also exhibited high free radical scavenging, ferric-
reducing power, and hydrogen peroxide inhibition activities. The pigments contents of the extract
were 0.039 and 1.45 mg/g for chlorophyll and carotenoids, respectively. Antimicrobial tests revealed
the extract’s ability to inhibit several Gram-positive and Gram-negative bacteria, such as Escherichia
coli, Klebsiella pneumoniae, and Staphylococcus aureus, as well as fungi like Candida albicans and
Aspergillus species. These findings underscore the potential of milk thistle extract as a natural
antioxidant and antimicrobial agent. Given the rising concerns over chemical additives, the milk
thistle extract could offer a promising alternative to food and feed additives to promote health and
prevent diseases.

Keywords: Milk Thistle, Gas Chromatography-Mass Spectrometry, Antioxidant Properties,
Antimicrobial Properties.

Introduction

Milk thistle (Silybum marianum (L.) Gaertn), a
member of the Asferaceae family, has garnered
significant attention for its diverse bioactive
properties. Milk thistle seeds contain proteins, free
fatty acids, silybonol, betaine, fixed oil, and
apigenin. The bioactive components of milk thistle,
primarily flavonolignans especially are responsible
for its bioactivities. Milk thistle has been used
traditionally in herbal medicine. Its protective effects
were attributed to its bioactive ingredients, which are
primarily flavonolignans like silybin, isosilybin,
silychristin, and silydianin. These substances have
potent antioxidant properties that aid in scavenging
free radicals and averting cellular damage brought on
by oxidative stress [1,2, 3].

Advanced analytical techniques such as Gas
Chromatography-Mass Spectrometry (GC- MS) have
enabled the detailed characterization of the bioactive

compounds in milk thistle. (GC- MS) analysis
provides a comprehensive chemical profile,
identifying both major and minor constituents that
contribute to the plant's therapeutic properties. These
compounds include flavonoids, phenolic acids, fatty
acids, and terpenoids, each with distinct biological
activities [4].

In recent years, the potential of milk thistle as a
source of natural antioxidants and antimicrobial
agents has been explored with growing interest in its
application as a food and feed additive. The rising
consumer demand for natural and safe additives in
food and feed products has driven research into
plant-derived compounds with multifunctional
properties [5]. Milk thistle, with its rich
phytochemical profile, offers promising prospects in
this regard.

The antioxidant properties of milk thistle are
primarily attributed to its high content of phenolic

*Corresponding authors: El-Shaimaa A. Rawash, E-mail: shiameealy@gmail.com, Tel.: +201067460893

(Received 27 September 2024, accepted 24 November 2024)
DOI: 10.21608/EJVS.2024.324317.2395
©National Information and Documentation Center (NIDOC)


mailto:shiameealy@gmail.com

2 EL-SHAIMAA A. RAWASH et al.

compounds, which scavenge free radicals and inhibit
lipid peroxidation. Antioxidants play a crucial role in
food and feed preservation by preventing oxidative
degradation of lipids and other nutrients, thereby
extending shelf life and maintaining nutritional
quality [6,7].

Moreover, the antimicrobial properties of milk
thistle have been demonstrated against a range of
pathogenic  microorganisms. The presence of
bioactive compounds with antimicrobial activity
makes milk thistle an attractive natural alternative to
synthetic preservatives and antibiotics in food and
feed products. The incorporation of milk thistle
extracts into food and feed can help in controlling
microbial contamination, enhancing safety, and
providing health benefits to consumers and livestock.
The present study aims to investigate the bioactive
components of milk thistle using GC-Ms analysis, to
assess its antioxidant capacity through different in-
vitro assays, to determine its content of phyto-
pigments and to evaluate the antimicrobial activity of
the extracts against a panel of pathogenic
microorganisms.

By elucidating the chemical composition and
biological activities of milk thistle, this research will
provide valuable insights into its utility as a
multifunctional food and feed additive. The findings
will contribute to the development of natural, safe,
and effective additives that meet the growing
consumer demand for health-promoting and
sustainable products.

Material and Methods

Plant Material Collection and Preparation

Milk thistle (Silybum marianum) seeds were
purchased from the National Research Center and
authenticated by a botanist. The seeds were cleaned,
dried in the shade, and ground into a fine powder
using a mechanical grinder. The powdered material
was stored in airtight containers at room temperature
until extraction.

The extract of milk thistle was prepared by
mixing 50 g of the powdered milk thistle with 200 ml
Ethanol (80%). The mixture was subjected to
sonication for 2 hrs at room temperature. The extract
was then filtered using Whatman No. 1 filter paper
and concentrated under reduced pressure using a
rotary evaporator. Finally, the concentrated extract
was dried in a desiccator and stored at 4°C. [8].

Determination of Antioxidant Activity
DPPH Radical Scavenging Assay

The antioxidant activity of the extracts was
assessed using the DPPH (2,2-diphenyl-1-
picrylhydrazyl) radical scavenging assay. DPPH
assay Scavenging activity on DPPH was assessed
according to the method described by [9]. The
reduction of the DPPH free radical was measured by
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reading the absorbance at 517 nm. Briefly several
dilutions of milk thistle extract (50,100,250, and 500
(mg/L)) were prepared using methanol. A test tube
containing each diluted sample was combined with 2
milliliters of 200 mg/L DPPH and left at room
temperature for 20 minutes in the dark.
Measurements of absorbance against methanol were
made spectrophotometrically at 517 nm[10].

Ferric Reducing Antioxidant Power (FRAP) Assay

The reducing power of the extracts was determined
using the FRAP assay. One milliliter of each sample
solution (50,100,250, and 500 (mg/L)) was combined
with phosphate buffer (2.5 ml, 0.2 mol/L, pH 6.6) to
find the reducing power of milk thistle. Next, 2.5 ml
of potassium ferric cyanide (10 g/L) were added.
Following a 20-minute incubation period at 50 °C,
2.5 ml of 10% tri-chloro acetic acid was added, and
the mixture was centrifuged for 10 minutes at 3000
rpm. The absorbance was measured at 700 nm
against a blank (methanol) after the upper layer of
solution (2.5 ml) was combined with distilled water
(2.5 ml) and ferric chloride (0.5 ml, 1 g/L) [11].
Growing reducing power was indicated by the
reaction mixture's increasing absorbance. Every test
was run three times, and the mean value was
determined.

Hydrogen peroxide scavenging activity (HPSA)

The scavenging activity of milk thistle extract
against hydrogen peroxide was determined using a
spectrophotometric method [12]. A 40 mM hydrogen
peroxide solution was prepared in phosphate buffer
(pH 7.4). The concentration of hydrogen peroxide
was determined by measuring the absorbance at 230
nm using a UV-Vis spectrophotometer. In a series of
test tubes, 1 ml of hydrogen peroxide solution was
mixed with 1 ml of milk thistle extract at each of the
following concentrations: 100, 200, 300, 400, and
500 mg/L. The mixtures were then incubated at room
temperature for 10 minutes in the dark to prevent any
photolytic degradation of hydrogen peroxide. After
the incubation period, the absorbance of each
reaction mixture was measured against a blank
solution containing only phosphate buffer and
hydrogen peroxide without the extract. Every test
was run three times, and the mean value was
determined.

Total Antioxidant Activity (TAA)

The total antioxidant activity (TAA) of milk
thistle extracts was measured and expressed as
ascorbic acid equivalents (AAE). The
phosphomolybdenum technique [13] was used to
evaluate the total antioxidant capacity of milk thistle
extracts. The ascorbic acid reference antioxidant
material was used to build a standard curve from
which the results were obtained. The results were
represented as mg ascorbic acid equivalent/kg of
extract (mg AAE/kg)[13].
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Determination of Total Phenolic Content (TPC)

The Folin—Ciocalteu method [14] was used to
determine total phenolic content. A calibration curve
for gallic acid was created, and the results were
represented as mg of gallic acid equivalents per kg of
extract (mgGAE/kg) based on the calibration curve's
regression equation.

Determination of Total Flavonoid Content (TFC)

Utilizing quercetin as a standard reference
material, the total flavonoid content of milk thistle
was determined using the aluminium chloride assay
[15]. The results were expressed as mg of quercetin
equivalent/Kg of extract (mgQE/Kg).

Assessment of Pigments
Chlorophyll and Carotenoid Content

The chlorophyll and carotenoid content in the
extracts were determined using spectrophotometric
methods [16]. The absorbance of milk thistle extracts
was measured at 663 nm and 645 nm using a UV-Vis
spectrophotometer for two types of chlorophyll (a
and b). The absorbance measurement of carotenoid
content was done at 470 nm.

GC-Ms/Ms Analysis

The chemical composition of the extracts was
analyzed using Gas  Chromatography-Mass
Spectrometry  (GC-Ms/Ms).The analysis  was
performed using an Agilent 7890A GC system
coupled with an Agilent 7000A Ms/Ms system. The
GC had an HP-5MS capillary column (30 m x 0.25
mm, 0.25 pm film thickness). The oven temperature
was programmed from 60°C to 300°C at a rate of
10°C/min, with a final hold time of 10 minutes. The
injector temperature was set at 250°C, and helium
was used as the carrier gas at a flow rate of 1
ml/minute MS conditions included an ion source
temperature of 250°C and electron ionization energy
of 70 eV. Mass spectra were recorded in the range of
50-550 m/z. The compounds were identified by
comparing their mass spectra with those in the NIST
17 (National Institute of Standards and Technology)
database, Wiley 275, Palisade 600 and ADAMS
2001)[17,18].

Antimicrobial Activity

The antimicrobial activity of the extracts was
evaluated using the agar well diffusion method
against a panel of pathogenic microorganisms,
including Gram-positive bacteria (Staphylococcus
aureus and Bacilus Subtits), Gram-negative bacteria
(Escherichia  coli, Klebsiella pneumonia and
Salmonella enterica), and fungi (Candida albicans,
Asperagillus Nigar and Asperagillus Ochraceous).
The strains were obtained from the MicroAnalytical
Center, Cairo University, Egypt. Wells of 6 mm
diameter were punched into the agar and filled with
100 pl of the extract (50 mg/ml). Plates were

incubated at 37°C for 24 hours for bacterial strains
and 48 hours for fungal strains. The zones of
inhibition were measured in millimeters [19].

Statistical Analysis

All experiments were performed in triplicate, and
the results were expressed as mean = standard
deviation (SD). The data were analyzed using
appropriate statistical software to determine the
significance of the differences between the different
concentrations.

Results and discussion
GC/MS/MS analysis results

The GC-Ms analysis of milk thistle extracts
revealed a diverse array of bioactive compounds,
including fatty acids, flavonoids, terpenes, and other
phenolic compounds. These compounds contribute to
the antioxidant, antimicrobial, and health-enhancing
properties of milk thistle extract. Key antioxidants
and antimicrobial compounds identified in the extract
are listed in Table 1.

The compounds included fatty acids such as
Oleic Acid and Linoleic Acid. These unsaturated
fatty acids exhibit significant antioxidant properties
by scavenging free radicals, thereby preventing
oxidative damage to cells and tissues. Additionally,
they possess antimicrobial effects against a wide
range of bacterial and fungal species. In the present
study, the total fatty acids in milk thistle extract
accounted for approximately 19% of the area sum%.
Oleic acid (omega-9) was identified as the
predominant fatty acid, comprising 8.9% of the area
sum%, followed by cis-vaccenic acid (omega-7) at
4.69%, isomyristic acid at 1.14%, stearic acid at
1.3%, and linoleic acid (omega-6). A previous study
[6] demonstrated that the fatty acids present in milk
thistle effectively inhibited the growth of Gram-
positive bacteria, including Staphylococcus aureus
and Bacillus subtilis, as well as Gram-negative
bacteria such as Escherichia coli and Streptococcus
spp. Furthermore, the oils exhibited fungicidal
activity against Candida tropicalis.

The extract was also found to contain different
terpenoids e.g. squalene which is considered as a
natural antioxidant that prevents lipid peroxidation,
supporting cellular health. It was detected in milk
thistle extract (1.22%) area sum %. Besides its
antioxidant effects, squalene is also known for its
ability to enhance skin health and support the
immune system. The diterpene alcohol, phytol was
also detected in the extract. This compound has
strong antioxidant properties, contributing to the
overall antioxidant potential of the extract. It was
found with area sum% (3.09%). Previously published
works assessed the presence of phytol in leaves with
a lower value (1.73%) [17].
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The GC-Ms/Ms results also indicated the
presence of Nerolidol, 7,8-Dihydro-a-ionone and
Ethyl Linalool. These terpenes with documented
antimicrobial properties, contributing to the extract's
ability to inhibit microbial growth. These compounds
were detected in the milk thistle extract with total
area sum % (5.37%).

Major components of the silymarin complex
(Silybin A, Silybin B, and Isosilybin A). These
compounds are renowned for their potent
antioxidant, antihyperglycemic, triglyceride lowering
effect and hepato-protective effects [4]. These
compounds were detected in the milk thistle extract
with total area sum% (7.49%).

Flavonoids detected in milk thistle extract
included: Vitexin, Iso-orientin, Dimethylfraxetin and
Casticin that significantly enhance the antioxidant
activity. These flavonoids contribute significantly to
the TFC, bolstering the extract's overall antioxidant
capacity. These compounds were detected in the milk
thistle extract with a total area sum % (45%).
Finally, (+)-Usnic Acid an alkaloid known for its
potent antimicrobial effects was identified in the
extract. Besides its effective antioxidant capabilities,
protecting against oxidative stress. It also, displays
significant antimicrobial activity, particularly against
bacteria and fungi.

Antioxidant activity, phenolic and flavonoid contents

In the present work, the data for total antioxidant
capacity, total phenolic and total flavonoid contents
of milk thistle extracts are presented in Table (2).
The results of this study indicate that milk thistle
extracts possess significant antioxidant properties, as
evidenced by the high values of total antioxidant
activity, total phenolic content, and total flavonoid
content. The TAA value of 21400 mgAAE/Kg
demonstrates the strong antioxidant potential of milk
thistle extracts, which is essential for combating
oxidative stress and protecting cells from damage.
This antioxidant capacity is likely due to the high
levels of phenolic and flavonoid compounds present
in the extracts.

The total phenolic content of 10898.75
mgGAE/Kg and the total flavonoid content of 4116
mgQE/Kg further support the high antioxidant
activity of milk thistle extracts.

Phenolic compounds, including flavonoids, are
known to be effective free radical scavengers and
metal chelators, which contribute to their antioxidant
activity [19]. The presence of these bioactive
compounds in milk thistle suggests its potential
application as a natural antioxidant in food and feed
products.

In addition to their antioxidant properties,
phenolic and flavonoid compounds have been
reported to exhibit various biological activities,
including antimicrobial, anti-inflammatory, and
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anticancer effects [20, 21]. The high levels of these
compounds in milk thistle extracts may also
contribute to their potential health benefits beyond
antioxidant activity.

These findings were compatible with [22] who
revealed that milk thistle are a potentially good
source of natural antioxidants because they contains
substantial amounts of bioactive compounds
including silymarin, synidine and fatty acids. The
substantial antioxidant properties of milk thistle
suggests that it can be a potent source of natural
antioxidants, which can be beneficial in food and
feed applications to improve shelf life and enhance
nutritional quality.

DPPH activity

The antioxidant activity of milk thistle extract was
also evaluated using the DPPH assay, with varying
concentrations of the extract (Figure 1). The results
indicate a concentration-dependent scavenging effect
on DPPH radicals, as evidenced by the decreasing
percentage of DPPH remaining (%DPPH) with
increasing concentrations of the extract.

At the highest concentration tested (500 ppm), the
milk thistle extract demonstrated the highest
scavenging activity, with a %DPPH of 93.76%. As
the concentration of the extract decreased, the
%DPPH also decreased accordingly: 78.99% at 250
ppm, 63.51% at 100 ppm, and 57.88% at 50 ppm.

These results suggest that milk thistle extract
possesses significant antioxidant potential, effectively
neutralizing DPPH radicals in a concentration-
dependent manner. This is consistent with previous
studies [23] that attribute the antioxidant properties of
milk thistle to its active components such as
flavonolignans (e.g., silymarin) and flavonoids, which
are known for their ability to donate hydrogen atoms
or electrons, thereby reducing free radicals and
preventing oxidative damage.

The observed antioxidant activity of milk thistle
extract makes it a promising candidate for further
exploration in functional foods, nutraceuticals, and
pharmaceutical formulations aimed at combating
oxidative stress-related disorders.

Ferric reducing power activity

The ferric-reducing antioxidant power (FRAP)
assay was employed and presented in Figure 2 to
evaluate the ferric-reducing activity of milk thistle
extract at various concentrations. The results indicate
a concentration-dependent increase in FRAP values,
reflecting the extract's ability to reduce ferric ions to
ferrous ions.

At the lowest concentration tested (50 ppm), the
milk thistle extract exhibited a FRAP value of
0.9025. As the concentration of the extract increased,
so did its ferric-reducing activity: 1.9852 at 100 ppm,
2.5939 at 250 ppm, and 4.0023 at 500 ppm.
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Comparing these results, it is evident that higher
concentrations of milk thistle extract correspond to
greater ferric-reducing potential. This relationship
underscores the extract's capacity to donate electrons
and reduce ferric ions, indicative of its antioxidant
capability. The observed trend aligns with previous
research attributing such antioxidant activity to milk
thistle's constituents, including flavonolignans and
flavonoids, which possess redox properties capable
of reducing metal ions and scavenging free radicals
[24]. Future investigations could delve deeper into
elucidating the specific mechanisms by which milk
thistle components interact with metal ions, as well
as exploring synergistic effects with other natural
antioxidants. These insights could further optimize
its therapeutic and preventive potentials in various
health contexts.

Hydrogen peroxide scavenging activity

The hydrogen peroxide scavenging activity
(HPSA) of milk thistle extract was assessed at
different concentrations, ranging from 100 ppm to
500 ppm (Figure 3). The scavenging activity
increased with the concentration of the extract,
demonstrating a concentration-dependent effect.
Specifically, at 100 ppm, the scavenging activity was
11.75%. As the concentration increased to 200 ppm,
300 ppm, 400 ppm, and 500 ppm, the scavenging
activities rose to 16.58%, 21.76%, 38.10%, and
61.29%, respectively. This trend indicates that higher
concentrations of milk thistle extract result in a
greater ability to neutralize hydrogen peroxide, and
its potential to mitigate oxidative stress by reducing
reactive oxygen species (ROS) levels. A common
ROS can cause significant cellular damage if not
adequately neutralized. Therefore, the results
demonstrate that milk thistle extract may play a
protective role against oxidative damage in
biological systems. The significant scavenging
activity at 500 ppm, which reached 61.29%,
underscores the potent antioxidant capacity of the
extract, making it a promising candidate for
applications aimed at reducing oxidative stress.

These findings are consistent with the high total
antioxidant activity observed in previous assays [25],
which highlighted the extract's rich composition of
phenolic and flavonoid compounds known for their
antioxidant properties.

Pigment Content

The content of pigments (carotenoids, and
chlorophylls) in milk thistle seeds is reported in
Table 3. The pigment analysis of milk thistle extracts
revealed the presence of both carotenoids and
chlorophyll, with concentrations of 1.45 + 0.01 mg/g
for carotenoids and 0.039 + 0.0005 mg/g for
chlorophyll. These findings indicate that milk thistle
extracts contain significant amounts of pigments,
which are known to contribute to the plant's health
benefits.

Although the concentration of chlorophyll in milk
thistle extract is lower compared to carotenoids, its
presence still contributes to the overall health-
promoting properties of the extract. Additionally, the
presence of these pigments could contribute to the
overall antimicrobial activity observed in milk thistle
extracts, as carotenoids and chlorophyll have been
reported to exhibit antimicrobial properties against
various pathogens [26]. Indeed other researchers [15]
reported the presence of carotenoids (0.88mg/L) and
chlorophylls (0.28mg/L) in milk thistle seeds.

Antimicrobial Properties of Milk Thistle Extracts

The antimicrobial properties of milk thistle
extracts were listed in Table 3 and evaluated against
various microorganisms, including Gram-negative
bacteria, Gram-positive bacteria, and fungi.

The antimicrobial activity was assessed by
measuring the growth inhibition in mm compared
with standard antibiotics (100mg/ml): Gentamicin for
Gram-negative Dbacteria, Ampicillin for Gram-
positive bacteria, and Nystatin for fungi. The results
demonstrated that milk thistle extracts exhibit
antimicrobial activity against various
microorganisms, although the inhibition zones were
generally smaller than those produced by standard
antibiotics.

For Gram-negative bacteria, milk thistle extract
showed moderate activity against Escherichia coli
(12 £ 1.0 mm) but less activity against Klebsiella
pneumoniae and Salmonella enterica (9 £ 1.0 mm
and 9 £ 0.5 mm, respectively). While the extract's
inhibition zones were significantly smaller than those
of Gentamicin, the observed antibacterial effects
suggest potential utility as a supplementary or
alternative treatment, especially considering the
rising concern over antibiotic resistance.

In the case of Gram-positive bacteria, the milk
thistle extract displayed notable activity against both
Staphylococcus aureus (10.3 + 0.6 mm) and Bacillus
subtilis (11.2 £ 0.5 mm). Though the inhibition zones
were smaller compared to those of Ampicillin, the
results indicate that milk thistle extracts could serve
as a valuable natural antimicrobial agent, particularly
in settings where synthetic antibiotic use is restricted
or undesirable [23]. This is consistent with previous
studies [27,] which assessed the antibacterial activity
of milk thistle.

Regarding fungi, the milk thistle extract exhibited
significant activity against Candida albicans (14.3 +
0.6 mm), which was the highest among the tested
microorganisms. This suggests strong antifungal
properties that could be exploited in the development
of natural antifungal treatments. However, the activity
against Aspergillus niger and Aspergillus ochraceus
was relatively lower (9.0 mm), indicating a more
selective antifungal effect. This result was compatible
with the work done by Dogan et al.[6] who assessed
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that milk thistle extracts are more effective against
Candida albicans than the other two types

Overall, the antimicrobial efficacy of milk thistle
extracts against various microorganisms highlights
its potential as a natural antimicrobial agent. The
presence of bioactive compounds such as silymarin,
flavonoids, and phenolic acids in milk thistle likely
contributes to its antimicrobial properties. These
findings support the use of milk thistle extracts in
food and feed additives to enhance safety and extend
shelf life by inhibiting the growth of pathogenic
microorganisms.  Additionally, evaluating the
synergistic effects of milk thistle extracts with
conventional antibiotics could provide valuable
insights into developing more effective antimicrobial
therapies.

Conclusion

In conclusion, the study proved that milk thistle
extracts, which are abundant in bioactive compounds
such as phenolics, flavonoids, and fatty acids,
possess potent antioxidant and antibacterial qualities.
These extracts neutralize free radicals, decrease
metal ions, and stop oxidative damage. Moreover,
they exhibit strong to moderate antimicrobial activity
against a range of microorganisms, including fungi
and bacteria, both Gram-positive and Gram-negative.

Bioactive components such as carotenoids,
chlorophylls, and pigments support the extract's
health benefits. These findings suggest that milk
thistle extracts hold considerable promise for
application in food, feed and pharmaceutical
industries, where they can enhance product safety,
extend shelf life, and provide health benefits. Future
studies should explore the specific mechanisms of
action and potential synergistic effects with other
natural compounds, further optimizing milk thistle's
therapeutic potential.
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TABLE 1. Active compounds in milk thistle extract detected by GCMs/Ms.

Retention time (min) Compound name

Area sum %

11.78 Arachic acid 3.78
12.56 Phytol 3.09
12.68 Linoleic acid 2
12.8 cis-Vaccenic acid 4.69
12.84 Isophytol, acetate 0.6
12.9 cis-Z-a-Bisabolene epoxide 1.38
13.14 Nerolidol 2.09
13.3 Isosilybin A 2.52
13.6 4',6-Dimethoxyisoflavone-7-O-B-D-glucopyranoside 0.47
14.26 Linoleic acid 0.47
14.4 Casticin 40.11
14.43 Ethyl linalool 2
14.77 Stearic acid 1.3
14.9 Silybin B 1.63
15.64 Vitexin 2.05
16.03 Oleic Acid 8.91
16.17 Isoorientin 3.8
16.22 (+)-Usnic acid 0.9
16.44 2,3-Dehydrosilybin B 2.66
16.9 Dimethylfraxetin 0.41
17.4 Isomyristic acid 1.14
17.66 Levulinic acid 0.9
18.2 Isohumulone 0.8
20.39 Reserpine 1.1
21.2 Geranyl linallol 1.16
2143 Squalene 1.22
21.65 4-(Hydroxymethyl)-2-methoxyphenol 1.6
21.89 Silydianin 3.22
21.93 7,8-Dihydro-a-ionone 4
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TABLE 2. Total Antioxidant capacity, Total Flavonoid Content, and Total Phenolic Content of Milk Thistle extracts.

Milk thistle extract

Total antioxidant activity (mg AAE/ Kg) 21400.00 +£284.91
Total content flavonoid (mg QE/Kg) 4116.00 £63.80
Total phenolic content (mg GAE/Kg) 10898.75 £105.29

*Results are reported as means + SD of three replicates.

TABLE 3. Pigments in Milk Thistle extracts.

Carotenoids Chlorophyll

1.45+£0.01 0.039 + 0.0005

*Results are represented in (mg/g) measuring unit and reported as means + SD of three replicates.

TABLE 4. Antimicrobial Activity of milk thistle extracts.

Microorganism Milk thistle extract Standard
Gram-negative bacteria Gentamicin
Escherichia coli (ATCC:10536) 12+1.0 26.7+0.6
Klebsiella pneumonia (ATCC:10031) 9+£1.0 25.0 £1.0
Salmonella enterica (ATCC: 14028) 9+0.5 18.7£0.6
Gram-positive bacteria Ampicillin
Staphylococcus aureus (ATCC:13565) 10.3+0.6 21.3+0.6
Bacilus Subtits (DSM:1088) 11.2+0.5 21.6+0.6
Fungi Nystatin
Candida albicans(ATCC:10231) 14.3+0.6 21.0+1.0
Asperagillus Nigar(ATCC:16404) 9+0.5 19.3+£0.6
Asperagillus Ochraceous (ATCC:22947) 9+0.5 22.0£1.0

*Zone of inhibition is expressed as mean + Standard deviation (mm). 100ul of the sample was tested.

[FLE

00 *

400

300

200

Extract Concentration (mgfl)

100

5 [0} i LN ar 100
DPPH inhibition percentage (3)

Fig.1. DPPH scavenging Activity of milk thistle extract

Egypt. J. Vet. Sci.



A. and Zongo, E. Silymarin: Unveiling its
pharmacological spectrum and therapeutic potential in
liver diseases-A comprehensive narrative review.
Food Science & Nutrition, 12(5), 3097-3111 (2024).
https://doi.org/10.1002/fsn3.4010

Egypt. J. Vet. Sci.

8 EL-SHAIMAA A. RAWASH et al.
4.5
4
ER
=
2 3
E 25
E o2
=
E 1.5
3
1
] T T
50 100 250 S00
fbsorbance
Fig.2. Ferric Reducing Power Activity of milk thistle extract
B8O
70
%
E 60
§ =0
= e
E a1
:
30
8
g 20
Nl _'/
n T T T T
100 200 300 A SO0
Concentration [ mg/T)
Fig. 3. Hydrogen Peroxide Scavenging Activity of milk thistle extract.
References Bendowski, W., Michalczuk, M., J6zwik, A., Kareem,
.. . . K. Y., Lozicki, A., Karwacki, J. and Bien, D. Using
1. Mohammed, F.S. Antioxidant , Antibacterial and Milk Thistle (Silybum marianum) Extract to Improve
Antifungal Activities of Different Extracts of Silybum the Welfare, Growth Performance and Meat Quality
marianin Cg”‘*“;‘ff;’;g ]230“11“901‘ ( Iraq ). Int. J of Broiler Chicken. Animals, 12(9), 1085(2022).
econd Metab., 6, 317-322 (2019) https://doi.org/10.3390/ani 12091085
2. gurbaél,HA., K.hanI:IH]S AlL, F" A}l;baé, S." Hg;eed, Sf Muchiri, R.N., van Breemen, R.B. Chemical
- and Hussam, N. Determine the Curing Eftects o Standardization of Milk Thistle (Silybum marianum
Silybum marianum (milk thistle) Administered Orally L.) Extract Using UHPLC-MS/MS and the Method of
to Non-Alcoholic Fatty Liver Disease (NAFLD) Standard Addition. J. Am. Soc. Mass Spectrom.
Patients for Six Months: Curing Effects of Silybum 35.1726-1732 202 4)’
marianum. Pakistan BioMedical Journal, 6(04), 27— htt’ /doi.ore/10.1021/i 4¢00125 ’
30(2023). https://doi.org/10.54393/pbm;.v6i04.869 ps:doLorg/ 101 Be Ljasms e
3. Jaffar, H. M., Al-Asmari, F., Khan, F. A., Rahim, M. Dogan, G., Kara, N, Gur, 8. and Bagei, E. Chemical

Composition and Biological Activity of Milk Thistle
Seeds ( Silybum marianum ( L .) Gaertn .). Int. J. Nat.
Life Sci., 6,90-98 (2022).

7. Mohammed, F. S., Pehlivan, M., and Sevindik, M.

Antioxidant, antibacterial and antifungal activities of
different extracts of Silybum marianum collected



EVALUATION OF THE ANTIOXIDANT AND ANTIMICROBIAL ACTIVITIES OF MILK THISTLE .. 9

from Duhok (Iraq). International Journal of
Secondary Metabolite, 6(4), 317-322 (2019).

8. El-Chaghaby, G., A. Shehta, H., Rashad, S., A. Rawash,

1.

12.

13.

14.

15.

17.

E. and R. Eid, H. Evaluation of the antioxidant and
antimicrobial activities of the spent coffee extracts
and their applications as natural food preservatives of
chicken fillets. Novel Research in Microbiology
Journal,  8(1), 2303-2319  (2024). doi:
10.21608/nrm;.2024.339900

Subri, M. and Zin, M. Antioxidative properties and
proximate analysis of spent coffee ground (SCG)
extracted using ultrasonic-methanol assisted technique
as a potential functional food ingredient. Food
Research, 4, 636-644 (2020).

. Wu, H,, Lu, P, Liu, Z., Sharifi-Rad, J., and Suleria, H.

A. R. Impact of roasting on the phenolic and volatile
compounds in coffee beans. Food Science &
Nutrition, 10, 2408-2425 (2022).

El-Chaghaby, G.A., Rawash, E.S.A. and Rashad, S.
Effect of Edible Coating Prepared from Aloe Vera
Incorporated with Lemongrass Extract. on the
Antioxidant Properties of the Nile Tilapia Fish Fillets
Under Refrigerated Storage. Egypt J. Aquat. Biol.
Fish., 28, 987-1001 (2024).
https://doi.org/10.21608/ejabf.2024.339450

Zahra, N., Wahid, A., Shaukat, K., Hafeez, M. B.,
Batool, A. and Hasanuzzaman, M. Oxidative stress
tolerance potential of milk thistle ecotypes after
supplementation of different plant growth-promoting
agents under salinity. Plant Physiology and
Biochemistry, 166, 53-65 (2021).
https://doi.org/10.1016/j.plaphy.2021.05.042

El-Chaghaby, G.A., Rashad, S. and Fid, H.
Antioxidant, antimicrobial and anti-cancer
properties of silver nanoparticles biosynthesized
using artichoke waste extract. Kuwait J.Sci., 49(3),
1-13 (2022).

Gabriel, A., Agbor, J.A.V. and Patrick, E. D. Folin-
Ciocalteau Reagent for Polyphenolic Assay. Int. J.
Food  Sci.  Nutr. Diet, 147-156 (2014)
https://doi.org/10.19070/2326-3350-1400028

Chikhoune, A., Ghazi, A. and Adjadj, F. Bioactive
Potential of Milk Thistle ( Sylibum marianum ) Seeds
and Applicability of Its Edible Oil in Food Processing.
Bilology Life Sci. Forum, 36, 1-7(2024)

Rahim, A., Cakir, C., Ozturk, M., Sahin, B.,
Soulaimani, A., Sibaoueih, M., Nasser, B., Eddoha,
R., Essamadi, A. and El Amiri, B., Chemical
characterization and nutritional value of Spirulina
platensis cultivated in natural conditions of Chichaoua
region (Morocco). South African Journal of Botany,
141, 235-242 (2021). doi:10.1016/j.5ajb.2021.05.006

Eldalawy, R., Abdul kareem, W. and Al-Ani, W. M.
K. GC-MS analysis of Iraqi Silybum marianum
Flowers, Leaves and Seeds Extracts. A Mustansiriyah
J. Pharm. Sci., 20, 93-112 (2022).
https://doi.org/10.32947/ajps.v20i4.780

18

19

20.

21.

22.

23.

24.

25.

26.

27

. Ahmad, S., Ruby, T., Shahzad, M.I., Rivera, G.,
Carriola, D.V. and Khan, A.A. Antimicrobial,
antioxidant, antiviral activity, and gas
chromatographic analysis of Varanus griseus oil
extracts. Archives of Microbiology, 204(8), 531
(2022).

. Mohammed, F. S., Giinal, S., Pehlivan, M., Dogan, M.,
Sevindik, M. and Akgiil, H. Phenolic content,
antioxidant and antimicrobial potential of endemic
Ferulago platycarpa. Gazi University Journal of
Science, 33(4), 670-677 (2020).

Mohammed, F. S., Kina, E., Sevindik, M., Dogan, M.,
and Pehlivan, M. Antioxidant and antimicrobial
activities of ethanol extract of Helianthemum
salicifolium (Cistaceae). Indian Journal of Natural
Products and Resources (IJNPR)[Formerly Natural
Product Radiance (NPR)], 12(3), 459-462 (2021).

Mohammed, F. S., Sevindik, M., Uysal, 1., Sevindik,
E. and Akgiil, H. A natural material for suppressing
the effects of oxidative stress: biological activities of
Alcea kurdica. Biology Bulletin, 49(2), S59-S66
(2022).

Kucharski, L., Ryglewicz, J., Nowak, A. and
Muzykiewicz-szyma, A. applied sciences Potential
Role of Bioactive Compounds : In Vitro Evaluation of
the Antioxidant and Antimicrobial Activity of
Fermented Milk Thistle. Applied Sci., 14, 1-22
(2024).

Yusuf, Z., Mebrate, G., Desta, M. and Mengistu, S.
Physicochemical Properties , Antioxidant and
Antimicrobial Activities of Milk Thistle ( Silybum
marianum L .) Seed and Leaf Oil Extracts. Res. J.
Med. Sci., 15, 78-82 (2021).

Ali, B.S.M., Elsayed, A.l,, Doheem, M.A. and Eita,
A.M.A. Effect of Milk Thistle ( Silybum marianum (
L .) Gaertn ) Seed Extract on Bacterial Activities and
Growth of Human Liver Cancer Cells. J. Biotechnol.
Res., 6,27-33 (2020)

Ibrahim, G. S., Asker, M., El-Shall, F. N., Arafa, A.
A., Hamed, A. A. and EL Awady, M. E. Biological
activities and chemical characterization of orange
carotenoids pigment from psychotropic
Planomicrobium sp. GMMA isolate. Egyptian Journal
of Chemistry, 67(6), 295-305 (2024). doi:
10.21608/ejchem.2024.258608.9137

Gaber, H.H., Sedki, A.G., Sherbiny, W.A. and EIl
Elgendy, E.M. Biological in Vitro and in Vivo Studies
of the Milk Thistle Seed Oil. Food Nutr. Sci.,
13,1015-1035(2022).
https://doi.org/10.4236/1ns.2022.1312071

Haghshenas, B., Kiani, A., Mansoori, S. and
Mohammadi, E.  Probiotic  properties and
antimicrobial evaluation of silymarin - enriched

Lactobacillus bacteria isolated from traditional curd.
Sci. Rep., 13,1-10 (2023)
https://doi.org/10.1038/s41598-023-37350-3

Egypt. J. Vet. Sci.



10 EL-SHAIMAA A. RAWASH et al.

Lads Adlias BalaS culad) & gl iy g jSaall aliaal) g 50uSOU Baliaall Adaiis¥) anid

Aaall fpwaag

M‘@G#JﬁjdﬁJé&uc&\j‘)ﬁgwl

aa ooyl caae ] 5 3l Erganll S e (Ble W) g aude S ‘;A:\EY\ ISl

uai.h.“

sl o) ginal 1305 cla ol gn Adalilll dvailiady aul g 3t Je (Silybum marianum) culall o o il Ca el
aaibas o €5 ae ccadall @pil) il Galiid Seld Slas A jall oda ax Akl Al of sally
ol (b Sl Ll e giles S aladinly | ALl 4S5 ) AlaYl ccl Sl saliadl 5 500830 Baliadl)
Laall palaa¥) eda cledis culall i) Galiiie b 4ll) Abesll 3 sl (e de siia de gana Linaa ¢ S
o1 il s 5l s e Gl s ¢F i) Sl 3 83U 5 (cis-vaccenicumes s «ld sl mes 5 «dld V1 (mes)
@il Galiial 5auSY) Claliae Bl S Sua (0580 55 clitdia s Jsid clinal) 6 AY) 4 gl LSyl
O g WS ?AS / éJ:u‘USuS]\ [BZ2 N Z_,_,J\SA ?AJA 21400 3 Cilaliae blds @L«;ﬁ\ QL [GITEN c\j).us L_\:\l;.“
S aale 4116 ASY 353 B (6 gina s caaS/elilall (mes (HSs aale 10898.75 SN Jsidll (s sinal)
Ly 5 cehyaall clig) Ja) 5 aoall siall lain e dlle 5,08 Wayl paliiual jell LS aaS/pi S
i g Sl 5 Jd g 5ISU o / aile 1.45 5 0.039 paliiuall Clanall iy fiae Gl Cn g Haed) 2S5 0 Ll
alad) Al LSl e apaall Jagis e paliil 508 e il 5 Sl cililiae @l jlaal i WS gl e
@b dalaS Culall @l paliiun CUS) o il o S5 kil g gl Gany ISl all Al
Gl paldiie s o (S ciaibasSl cliloadd) olas syl il Caslaall Tk il s Kuall slicas s 300850 alicae
o e (e A48 ) g Aaall G jail CaDle W) g Alial) culilioadll Tac | 5 Sy calall & 4

3alias ailad ausY) cilaleas ailad 6B Casdall (il ladl Ll e sila s S ccudall o o5 cAdNAN cilal<l)
RURPPAY

Egypt. J. Vet. Sci.



