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ABSTRACT: 

Milk thistle (Silybum marianum) is a wild plant 
grows as weed in the poor land on high way 
roads and as weeds in some crops in Egypt. 
The plant represents a problem for some 
farmers due to its f lush grow and rich in 
thorns. Moreover, the plant occupies a large 
area of land. This work aimed to study 
physical and chemical properties as well the 
nitrogenous compounds content of the milk 
thistle seeds grow as a wild or cultivated in 
north Delta of Egypt. The obtained results 
revealed that mi lk thistle seed is a good 
source of l ipids (29.68%(, true protein 
(25.25%), total carbohydrates (38.16%) and 
crude f ibre (29.95%). The seeds of wild plants 
acquired greater amounts of the l ipids, crude 
f ibers and less content of carbohydrates and 
proteins.  The amino acids were similar in 
both wild and cultivated plants but their 
contents varied.  The seed protein contained 
markedly amounts of essential amino acids 
such as lysine, isolucine, leucine, valine and 
threonine compared with sunflower seeds 
meal. But the seeds are poor in sulphur 
containing amino acids.  Amino acid score 
identif ied threonine with the highest amino 
acid score 490 while phenylalanine + tyrosine 
as the f irst l imiting amino acids followed by 
tryptophan as the second one.  
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INTRODUCTION: 

There were one out of 10 people in 
developing countries are undernourished and 
suffered from malnutrition's. Even though the 
world’s poor, those who are already spend 60 
to 80% of their income on food (FAO, 2012).  

Food not only supplies human beings 
with nutritive components that are 
indispensable for maintaining a healthy daily 
l i fe, but also contains many types of 
biofunctional components that help to 
maintain good physical and mental health 
(Pietta, 2000; Wu et al., 2004). 

Milk thistle (Silybum marianum L. 
Gaertn) is an annual or biennial plant belongs 
to family Asteraceae (Composite) and usually 
grows in dry, sunny areas. The plant native to 
Mediterranean area and now has spread to 
other warm and dry regions (Li et al., 2012). 
The plant is usually found and widespread in 
Egypt on roadsides, waste ground and in 
cereal crops as a weed. Milk thistle has a 
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stem 40-200 cm high, glabrous or slightly 
downy, erect and branched in the upper part 
of plant (Montemurro et al., 2007). The basal 
leaves are alternate, large and glabrous with 
spiny margins. The leaves can be 50-60 cm 
long and 20-30 cm wide (Gresta et al ., 2007). 
Each steam ends in a f lower head about 5 cm 
of diameter of red-purple or white colour 
(Montemurro et al., 2007).   

Milk thistle seed contains a relatively 
high amount of oil. Where, oil is the f irst by -
product of si lymarin production and has to be 
removed from seed (Li et al., 2012). However, 
the seed f lour is the secondary by-product 
and is discarded as waste. This f lour may 
contain health beneficial components such as 
protein, carbohydrates especially crude f ibres, 
minerals and some phytochemicals that have 
antioxidants or antimicrobial properties (Parry 
et al., 2008). 

One of the important issues that the 
plant may be accepted as a safe herba l 
product, since no health hazard or side 
effects ti l l  now is known (Montvale, 2000). 

The seeds are rich in protein, l ipids and 
total carbohydrates, whereas their 
concentrations in the seeds were f locculated 
from 19.1 to 30.0%, 20.0 to 30.0%, and 24.2 
to 26.3%, respectively (W ichtl and Bisset, 
1994; Abu Jadayil et al. , 1999; Khali l, 2008). 

Most of the existing researches on milk 
thistle plant were deal only with 
pharmacological and medicinal studies due to 
production of Silymarin and its uses to heal 
some hepatic diseases. They do not pay any 
attention to gain any knowledgeable about its 
physical and chemical characteristics as well 
nutritional properties of the plant. 
Consequently, this work was carried out to 
throw some lights on the physical, chemical 
and nutritional characteristics of wild milk 
thistle seeds that collected from the high way 
road side near of Alexandria city, Egypt.  

MATERIAL AND METHODS: 

Milk thistle seeds were collected from 
Abees zone, Alexandria Governorate, Egypt. 
The seed were washed with tap water and 
f inally with disti l led water then dried. The 
seeds were milled by Brown Multi -quick 
blender (Germany) at speed 2 for 3 min to 
pass through 60 mesh sieve. The powder was 
kept into polyethylene bags and stored at -
20°C in a deep freezer for further analysis 
(Atta and Imaizumi, 2002).  

Physical properties of seed:  

The seed dimensions (length, width and 
thickness mm), mass of 1000 seeds in grams 
(g), as well volume (cm3)  and bulk density 
(g/cm3) of the seed were determined 
according to El-Raie et al. (2004). 

 

 

Gross chemical composition:  

Ether extract (off icial method no 935.38) 
using petroleum ether (60-80°C) in a Soxhlet 
apparatus, total nitrogen following kjeldahle 
method (off icial method no 950.36), ash 
content (off icial method no 930.22) in muff le 
furnace at 450 - 500°C and crude f ibres of 
samples (off icial method no 950.37) were 
determined as described in AOAC (2000). 
Crude protein content was calculated by 
multiplying total nitrogen content by the factor 
6.25. Non-protein nitrogen (NPN) was 
determined according to the method of Luman 
and Reyes (1982) while total amino acids 
content of milk thistle seed f lour was 
determined using Eppendorff  LC3000 amino 
acid analyzer AAA (Germany) following the 
method of Bailey (1967). Whereas, AA 
analysis conditions were f low rate 0.2 ml/min, 
pressure of buffer 0 to 50 bars, pressure of 
reagent 0 to 150 bars and reaction 

temperature 123 C. Chemical score of milk 
thistle seed f lour was calculated according to  
FAO/WHO (1990) as follows:  

 Chemical Score = 

Statistical analysis: 

Values in the results are represented as 
the mean and standard deviation (M ± SD) for 
three replicates calculated by Microsoft excel. 
Analysis of variance (ANOVA) was applied for 
evaluating the signif icant of variances due to 
the used treatments and the differences 
between means were further tested using the 
Dunc’s squire multiple range. All the statistical 
methods were as outl ined by SAS (2004) . 

RESULTS AND DISCUSSION: 

Morphological characteristics of milk 
thistle leaves: 

The photos in f igure 1 reveals that whole 
plant of milk thistle acquires spiny leaves and 
the spines are sharp and long in the wilds 
plants while in the cultivated plant leaves 
have short spines and are more wider and not 
dissected greatly as those leaves of  the 
wil led plant. 
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Fig. 1. Photograph of the milk thistle leaf (cultivated plant 

left and wild one right) 

Physical and Chemical characteristics of 
milk thistle seeds: 

The results in table 1 and f igure 2 reveal 
that whole plant of milk thistle could be 
carried about 20 to 50 f lowers. Number of 
seeds in each f lower was f luctuated from 125 
(as minimum) to 170 (as maximum) seeds 
with an average of 150. The mean values of 
Milk thistle dimensions' seed were 6.9 ± 
0.02mm in length, 3.0 ± 0.01mm width, 2.00 ± 
0.01 mm thickness. However, the average of 
weight and volume of 1000 seeds were 25.23 
± 0.2 g and 35.66 ± 0.04 cm3, respectively. 
Also, the mean of seed bulk density was 0.72 
± 0.04 g/cm3.  

Table 1. Some physical properties of milk thistle seeds  

parameter wild cultivated 

Flower ∕plant 35.00 ± 0.06 22.0 ± 0.06 

Seed ∕flower  150.00 ± 0.033 80.0 ± 0.08 

Seed length (mm) 6.90 ± 0.02 7.00 ± 0.03 

Seed thickness (mm) 2.00 ± 0.01 1.90 ± 0.04 

Seed width (mm) 3.00 ± 0.01 3.00 ± 0.08 

Weight of 1000 seeds (g) 25.23 ± 0.20 27.4 ± 0.05 

Volume of 1000 seeds (cm3) 35.66 ± 0.04 35.8 ± 0.02 

Bulk density (g∕cm3) 00.72 ± 0.04 0.77 ± 0.12 

   

 
Milk thistle flower 

 
milk thistle seeds 

Fig 2. Milk thistle flower and seeds morphology 

These results are at the base l ine of 
those reported by Sindel (1991), who reported 
that milk thistle plant have 10–50 f lowers 
whereas each f lower produces approximately 
100 seeds, with an average of 3000 seeds per 
plant. Also, Perez et al. (2007) found that wild 
sunflower seed had a length of 4-6 mm, 1-3 
mm width, 1-2 mm thickness and weight of 
1000 seeds was ranged from 6.4 to 7.3 g with 
bulk density of 0.34-0.35 g/cm3. 

Chemical composition of milk thistle 
seeds: 

 Data of table 2 display that milk thistle 
seed is a rich source for protein, l ipids and 
crude f ibers. Since, crude protein, ether 
extract and crude f ibers content are 27.54%, 
29.68%, and 29.95%, respectively. Ash is 
4.5% and total carbohydrate is 38.16%. 

Table 2. Chemical composition of Milk thistle seeds (g/100 g 
based on dry weight bases) 

Constitutes wild cultivated 

Ether extract (lipids) 29.68 ± 0.15 28.53  ± 14 

Ash 04.50 ± 0.10 03.25 ± 25 

Crude fibers (CF) 29.95 ± 0.49 26.59  ± 32 

Nitrogen free extract (NFE) 08.21 ± 0.69 09.23  ± 15 

Total carbohydrates (TC) 38.16 ±  0.03 42.35  ± 21 

Nitrogenous compounds 

Total nitrogen (TN) 04.41  ± 0.14 04.85  ± 0.24 

Crude protein (CP) (N x 6.25) 27.54 ± 0.14 22.50 ± 0.15 

Non protein nitrogen (NPN) 00.37 ±  0.03 00.22 ±  0.04 

Protein nitrogen (PN) 04.04 ± 0.02 04.34 ± 0.02 

True protein (TP) (N x 6.25) 25.25   ± 0.02 22.23   ± 0.02 

M ± SD = means and standard division of triplicate trails. 

These results are in agreement with 
those reported by W ichtl  and Bisset (1994) 
who stated that milk thist le seeds contained 
20-30% oi l  and 25-30% protein. Also, 
W allace et al .  (2005) and Abenavol i  et al .  
(2010) reported that the plant seeds 
contained 15-30% l ipids and about 30% 
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protein. Furthermore, these results are 
closed to outcomes of  glop art ichoke frui t  
which belongs to the Asteraceae family 
where i t  contained 25% oi l  and 18-20% 
protein (Perez et al . ,  2007). Similarly, 
Economides (1998) stated that sunf lower 
seed meal contained 34.00% crude protein, 
6.71% ash and 26.00% crude f ibres. At the 
meantime, Beis et al .  (2002) stated saf f lower 
seed contained 40.0% oi l ,  19.0% protein, 
20.0% crude f ibres and 2.2% ash. Also, table 
2 indicates that ni trogenous components 
were 4.41% total ni trogen, 4.04% nitrogen 
protein (about 91.6% from total ni trogen) and 
0.37% non-protein ni trogen. In contrast, 
these resul ts are higher than those reported 
by Abu Jadayi l  et al .  (1999) who pointed out 
that milk thist le seeds contained 19.1%, 
26.3%, 25.4%, and 24.3% for Protein, crude 
fat, crude f ibres and nitrogen-free extract, 
respectively. W allace et al .  (2005) reported 
that seeds of  milk thist le contained 25% w/w 
of  oi l .  Also, very low values for 1.5 crude 
f ibers (1.5%), ash (0.7%) crude protein 22% 
were reported by Khal i l  (2008).  

In conclusion, milk thist le seeds 
contain high amounts of  protein, l ipids and 
total  carbohydrates including crud f ibers 
which may could be used as a novel source 
of  plant protein, oi l  and crude f ibers.  Also, i t  
could be uti l ized as suitable food ingredient 
in low f iber containing food such as meat 
products .   

Amino acids content of milk thistle seed 
protein: 

The amino acids composit ion of  milk 
thist le seeds is given in table 3. The results 
show that milk thist le protein considered a 
poor source of  prol ine (0.37%) and hist idine 
(1.44%). However, threonine is the higher 
(16.66%). Also data indicate that milk thist le 
contained high amounts of  lysine, isolucine, 
leucine, val ine, and threonine than that of  
sunf lower seed meal. Taking up adequate 
essential  amino acids are very important for 
health since they are bui lding blocks of  
proteins, which carried functions of  human 
body Zho (2007). Tryptophan is used for 
synthesis of  neurotransmitter serotonin and 
rel ief  depression. Tyrosine is for dopamine, 
norepinephrine and adrenal in synthesis. 
Isoleucine is necessary for the synthesis of  
hemoglobin in red blood cel ls. Leucine has 
benef icial  ef fect for skin, bone and t issue 
wound heal ing and promotes growth hormone 
synthesis. Lysine and val ine are essential  for 
muscle proteins. Al l  these essential  amino 
acids can be found in plant foods 
(McDougal l ,  2002). Phenylalanine may be 
useful against depression and suppressing 
appeti te.  

 

 

Table 3. Amino acids composition of milk thistle seeds flour 
(as g amino acid/100 g protein) compared with 
sunflower meal 

Type 
Amino 
acids 

Wild Milk 
thistle 

Cultivated 
Milk thistle 

Sunflower 
meal* 

Indispensable  
amino acids 

Lysine 5.18 5.18 1.06 

Isoleucine 4.41 4.40 1.66 

Leucine 6.64 4.64 2.38 

Phenylalanine 1.73 1.93 2.28 

Arginine 1.51 2.51 3.02 

Histidine 1.44 1.04 1.07 

Valine 4.03 2.03 1.89 

Threonine 16.66 1.66 1.43 

Dispensable  
amino acids 

Aspartic 7.53 6.53 3.14 

Serine 2.77 2.37 1.70 

Proline 0.37 0.30 3.25 

Glycine 20.53 20.50 2.51 

Tyrosin 1.48 1.18 0.96 

* Sunflower meal according to Mérida et al. (2010) 

The chemical scores:  

The f irst effort to evaluate directly on  
the basis of their abil i ty to meet amino acids 
requirements was chemical score procedure. 
The main object of the procedure is to 
calculate the percent of each amino acid in 
tested protein compared with the amount of 
standard protein, where egg protein were 
initial ly used as standard to evaluate food 
proteins. The amino acid that is in greatest 
deficit could then be identif ied and the 
amount, expressed as a percentage of egg 
protein, give the value for the chemical scores 
(Whitaker and Tannenbaum, 1977).  

 A high correlation was found between 
chemical scores determined by this way and 
values obtained by biological assays for protein 
quality (Hegsted, 1974). Data of table 4 
indicates that milk thistle seed protein is a rich 
source of threonine with a chemical score of 
490. It also contain a considerable score for 
each isoleucine, valine, and leucine. Also, it 
could be noticed that phenylalanine + tyrosine 
are the first limiting amino acid followed by 
tryptophan as a second one. Data cleared that 
sulphur containing amino acids could not be 
detected in the milk thistle protein. 

Table 4. Chemical scores of milk thistle seeds compared 
with the amino acid scores pattern for the 
FAO/WHO/UNU (1985). 

Amino acid 
FAO ∕ WHO 

 ∕ UNU 
milk 

thistle 
% Amino Acid 

Scores 

Lysine 5.80 5.18 89.31 

Isoleucine 2.80 4.41 157.5 

Leucine 6.60 6.64 100.60 

Phenylalanine + 
Tyrosine 

6.30 3.21 50.95* 

Histidine 1.90 1.44 75.78 

Valine 3.50 4.03 115.14 

Tryptophan 1.00 0.58 58.00** 

Threonine 3.40 16.66 490 

Methionine 2.20 Not detected  

Chemical score was calculated as a percentage of the 
FAO/WHO/UNU, 1985 

*First limiting amino acids.  **Second limiting amino acids. 
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 إنتاجية البذور ومركبات البذور المهمه للنباتات البرية والمزروعة من نبات شوك الجمل

 بو اليزيد عبد الحق*، محمد بسيم عطا**، فاطمه فتوح عبد ربه**أمحمود 

 * قسم النبات، كلية العلوم،  جامعة طنطا، مصر

 قسم الصناعات وتكنولوجيا األغذية، كلية الزراعة، جامعة طنطا، مصر**

ماعدا  بكميات أكبر فى النباتات البريه عنها فى المزروعة

الكربوهيدرات الكلية والبروتينات التى كانت أقل بها. وكانت 
نوعية األحماض األمينية متماثله فى النباتات البرية 

والمزروعة ولكن اختلفت فى كمياتها. احتوت بروتينات بذور 
ميات عالية النبات على األحماض األمينية األساسية  بك

مثل  الليسين واأليزوليسن والليوسين والفالين والثريونين . 
ولكن كانت بروتينات بذورالنبات فقيرة فى األحماض األمينية 

 490الكبريتية . وقد سجل للثريونين اعلى معدل امينى 
فيما سجلت للفنيل اآلنين + التيروسين اول األحماض 

 فى المرتبة الثانية. األمينية المحددة تالها التريبتوفان

 
 
 

نبات شوك الجمل نبات ينمو بريا كحشيشة على 

جوانب الطرق والترع والمصارف وفى بعض الحقول فى 
مصر. ويمثل النبات مشكله للفالحين لسرعة نموه وتكوين 

مستعمرات تشمل مساحات واسعة من األرض. وتهدف 
لك الدراسة الى دراسة الخواص الفيزيائية والكيميائية وكذ

المركبات النتروجينية لبذورنبات شوك المنتشر بريا والمنزرع 
بمنطقة دلتا النيل بمصر.  وقد أظهرت نتائج الدراسة ان 

( %29.68نبات شوك الجمل مصدر جيد للبيدات )
( والكربوهيدرات الكليه %25.25والبروتينات الحقيقية )

 المركبات(. وقد وجدت تلك %29.95( واأللياف الخام )38.16%)
 

 


