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Abstract: Many studies have proved that bioactive components of Silybum marianum powder have 

excellent hepatoprotective action. The silymarin is a mixture of mainly three flavonolignans, for 
example, silybin, silydianin and silychristin, with silybin being the most active. The active substances 

work upon the membrane of the liver cell preventing its destruction and favoring the reconstruction of 

the cell which is already in the process of destruction. In this study, we measured the quantitative of 

total silymarin in the powder of Silybum marianum from various geographical areas. Results showed 
that silymarin content varied according to the geographical location. The quantitative dosing of the 

silymarin extract existing in the Silybum marianum powder samples from the analyzed geographical 

areas was performed by the UV spectrophotometric method on soxhlet extraction and they fall within 

the parameters described in the European Pharmacopoeia. 
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1. Introduction 

 
According to the most recent statistics on 
medicinal and aromatic plants, statistical 
analysis shows a significant increase in the 
consumer interest of natural products in 
recent years, although, units that make 
pharmaceutical, cosmetic, and non-toxic 
products are excluded [1].  
According to studies, people prefer natural 
products because they provide health 
benefits. Natural products, in general, are 
more widely available, have fewer side 
effects, are not addictive, are easily 
assimilated, can be combined with other 
drugs and diets, and are much more 
affordable [2]. 
People are increasingly turning to herbal 
treatments, teas, and other herbal products 
and by-products. In recent years, the 
cultivation of medicinal plants has become 
a good business opportunity due to the low 
costs, high yield, and easily bearable initial 
costs. Natural product demand is 

constantly increasing, both in the domestic 
and international markets [3]. 
The Romanian flora includes 
approximately 3.700 species recognized as 
having properties on a national level, with 
approximately 370 species having 
pharmacodynamic effects. Recently, the 
production and marketing of medicinal 
plants derived from natural vegetation 
have emerged as a major economic 
concern, providing income not only to 
producers but also to processors [4]. 
The Cardui Mariae Fructus is used to treat 
hepatitis, cirrhosis, pancreatitis, diabetes, 
and chronic digestive diseases [5, 6]. For 
Silybum marianum Gaerth plants, 
staggered fruit ripening is characteristic, 
the most valuable being in the central 
anthodes compared to those on the lateral 
sprouts [7].  
The plant contains saponosides, volatile 
oil. The fruits contain silymarin (consisting 
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of flavonolignans silychristin, silydianin, 
silybin, isosilybin), betaine hydrochloric 
acid, amino acids (1-cysteine, glycine, 1-
glutamic acid, d-1-2-amino-butyric acid, d-
1-leucine, tyramine), lipids (3-4%), 
polyhydroxyphenylchromone, fumaric 
acid, etc [8].  

Silymarin, a mixture of flavonolignans 
(figure 1), is the active component isolated 
from the seeds and fruits of the plant 
(silychristin, silydianin, silybin A, silybin 
B, isosilybin A, isosilybin B, taxifolin) [9, 
10]. 

 
 

 
Fig. 1. Chemical structures of the main active constituents in Silybum marianum, the flavonolignans  

 
The fruits have therapeutic value in both 
human and veterinary medicine. The active 
ingredients are eupeptic, tonic-bitter and 
hepatoprotective. The anti-hepatotoxic, 
protective, and curative effects on the liver 
have been confirmed [11]. The active 
substances act on the liver membrane, 
preventing the cell from destroying itself. 
It encourages the regeneration of liver 
cells, which are already being destroyed. 
Silymarin is non-toxic and does not have 
any side effects. Recommended in liver 
diseases (hepatitis, cirrhosis, liver failure), 
poisoning with α-amanitin and phalloidin 
in poisonous fungi, in indigestion [12, 13, 
14]. 

 

Mechanism of Action 
Silymarin hepato protective effects are 
purportedly accomplished via several 
mechanisms; these include: 

 antioxidation; 

 inhibition of lipidperoxidation; 

 stimulation of ribosomal RNA 

polymerase and subsequent protein 

synthesis, leading to enhanced hepatocyte 

regeneration; 

 enhanced liver detoxification via 

inhibition of phase I detoxification; 

 enhanced glucuronidation and 

protection from glutathione depletion; 

 anti-inflammatory effects, including 

inhibition of leukotriene and prostaglandin 
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synthesis, Kupffer cell inhibition, mast cell 

stabilization and inhibition of neutrophil 

migration; 

 slowing or even reversing of fibrosis 

by reduction of the conversion of hepatic 

stellate cells into myofibroblasts; 

 anticarcinogenesis by inhibition of 

cyclin-dependent kinases and 

discontinuance of cancer cell growth; 

 silymarin is also found to have 

immunomodulatory effects on the diseased 

liver [15]. 

Adverse effects 

 silymarin has very low toxicity and has 
been shown to possess a good safety 
profile. At high doses, a laxative effect 
is observed due to increased bile flow. 

 adverse effects related to the intestinal 
gastrointestinal tract such as: 
dyspepsia, bloating, nausea and 
diarrhea. 

 serious adverse effects, which are rare, 
include gastoenteritis associated with 
collape and allergy [15]. 

The goal of this study was to perform the 
quality control on the finished product, 
milk thistle (Silybum marianum) seed 
powder from various geographical areas, 
using analysis to verify the product 
conformity in terms of silymarin content 
dosing parameters. 

 

2. Matherials and methods 
 
Silybum marianum seed powder from 
various geographical areas (Southeast 
Europe, South Asia, Central Europe, and 
East Asia) was purchased in the domestic 
market from specialty stores. Each of the 
six powder samples was subjected to three 
determinations. 
 
The extraction of silymarin from weaving 
seed powder is a two-step process: first, 
the weaving seed powder is degreased with 
n-hexane for 4 hours, followed by the 

actual extraction with the Soxhlet extractor 
for 8 hours with ethyl acetate, from which 
a fine yellow powder is obtained after 
evaporation at a maximum temperature of 
50°C. 
The drying loss is carried out in weighing 
vials, placed in the oven at 105°C for 3 
hours until a constant mass and is 
calculated according to equation 1: 
Loss on drying,  

% = 100     (1) 

where:  - ampoule mass containing the 

sample, expressed in g;  - dry ampoule 

mass, expressed in g;  - sample mass, 

expressed in g [16]. 
The dosage of silymarin extracted from 
milk thistle (Silybum marianum) seed 
powder, by UV spectrometric method, 
consists in the following procedure: in a 
100 ml bale weigh the equivalent of 0.1 g 
of silymarin (according to Ph. Eur. add 50 
ml of methanol, ultrasound for 30 minutes, 
then make up to volume with the same 
solvent. 1 ml of the solution obtained is 
diluted to 100 ml with the same solvent. 
The absorbance was read at a wavelength 
of 287 nm, and the reference is methanol. 
The calculation formula used for silymarin 
dosing is according to equation 2: 
Silymarin, % (relative to the dry matter) = 

             (2) 

where: – the value of the sample 
solution at an absorbance of 287 nm;  

– 402.53 (specific absorbance);  
mp – the amount of substance to be 
analyzed in g; U – loss on drying [16]. 

 

3. Results and discussion 

 

The rich chemical composition of the plant 
depends on a large number of factors: the 
type and conditions of cultivation, harvest 
time, climate, species and the method used 
for harvesting [17, 18]. 
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Fig. 2. Loss on drying of silymarin extract 

 
Following the determination of the drying 
loss, figure 2, visible differences were 
found between the determined samples. 
Eligibility conditions: Loss on drying [%], 
- Maximum 7% [19]. 
For sample 4 and sample 6 in Central 
Europe, the highest values of drying loss 
were obtained, respectively 3.17% for 
sample 6 and 3. 21% for sample 4.  
 

This is directly related to the results from 
the parameter dosage. The amount of 
silymarin (%) being the lowest, figure 3, 
respectively 89.5% for the silymarin 
extract obtained for sample 6 and 85.62% 
for the silymarin extract obtained from 
sample 4. Eligibility conditions: Silymarin 
dosage [%] (relative to dry matter) = 
Minimum 80% [19]. 

 

 
Fig. 3. Dosing of silymarin from powder of Silybum marianum seed 
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From this, we can conclude that in 
countries where the climate is richer in 
rainfall, it directly influences the amount 
of active substance in plant material. 
For this reason, when we talk about 
cultivated medicinal plants, the interaction 
between vegetation factors must be taken 
into account, so as to ensure an optimal 
ratio between the pedoclimatic conditions 
and the biological requirements of the 
medicinal plants. 
Situations where climatic conditions 
generally lead to an increase in the 
production of plant biomass, which is not 
important for the cultivation of medicinal 
plants, to the detriment of the content of 
active substances, should be avoided. Of 
interest to medicinal plants is the amount 
of active substances. 
 

4. Conclusion 

 
The flavonolignans silybin, silydianin and 
silychristin are the most active of the three 
flavonolignans that make up silymarin. We 
measured the quantity of total silymarin in 
Silybum marianum powder from diverse 
geographical areas in this study. The 
content of silymarin varied depending on 
the geographic area, according to the 
findings.  
Quantitative dosing by UV method of the 
silymarin extract existing in the samples 
from the geographical areas analyzed falls 
within the parameters described in the 
European Pharmacopoeia (admissibility 
conditions > 80%). 
Silymarin extracts obtained from areas 
richer in precipitation are quantitatively 
poorer in silymarin compared to areas with 
higher temperatures and less precipitation. 
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