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Abstract— The antioxidant activity of the contents of 

alkaloid and hexane extracts of lycium barbarum was 

determined and the percentage of free radical inhibition was 

calculated using DPPH at concentrations (5,10,25,50,75,100) 

µg/ml using free radical scavenging activity (DPPH) by adding 

concentrations Various of extracts to DPPH. The inhibitory 

activity of DPPH free radicals was determined using six 

different concentrations (5,10,25,50,75,100) µg /ml of lycium 

barbarum extracts. The results indicated that the concentration 

of 100 µg /ml showed stronger radical scavenging activity than 

the lower concentrations. The results of the percentage of free 

radical inhibition by calculating the IC50 value of the hexane 

extract of the lycium barbarum plant showed the strongest with 

a value of (84.5 mcg/ml) compared with the control agent 

ascorbic acid (4.29 mcg/ml) followed by the alkaloid extract of 

the bramble plant (5.74 mcg/ml). The total antioxidant 

capacity of the test samples was calculated using the standard 

curve as equivalents of ascorbic acid per gram of extracts, for 

ascorbic acid (y = 0.04245x + 48.177, R² = 0.3224). The results 

were for lycium barbarum hexane (y = 0.6118x + 46.425, R² = 

0.4849) and alkaloid for bramble (y = 0.6337x + 46.361, R² = 

0.5284), respectively. 

       The analysis of the diagnosis of the active compounds 

of the lycium barbarum of the hexane and alkaloid extract 

using the GC-mass spectrometry technique - also the chemical 

analysis of the plant showed that the active compounds in the 

extract of the hexane of the bramble were (22) chemical 

compounds, and the compound Pentacosane occupied the 

highest percentages of 17.74%, followed by the compound 

Nonacos With a percentage of 16.09%, the number of 

compounds diagnosed in the alkaloid extract of the bramble 

plant was (14) chemical compounds, and the percentage of Bis 

(2-ethylhexl) isophthalate was recorded as 58.53%, followed by 

Pentacosane 8.96% and Tricosane 7.49%, respectively, and 

others, which appeared in different proportions. 

Keywords— antioxidant activity, GC-MS, Lycium 

barbarum, chemical compounds  

I. INTRODUCTION  

The Solanaceae family is one of the largest families of 

angiosperms, also known as (nightshades), and it is a very 

widespread family in the world and includes about (83-90) 

genera and (2671) species spread in the tropics, semi-

tropics, and sub-tropics Tropical and also found in America 

(Gürbüz et a.l, 2018  ). In Iraq, the family is represented by 

five wild genera and 14 species whose plants are annual or 

perennial herbs, shrubs or climbers, and rarely trees (Al-

Mousawi, 1987; Al-Mayah 2001). Solanaceae is considered 

one of the economically important families, as some of its 

genera have food uses such as potatoes (Solanum 

tuberosum), tomatoes (Lycopersicum esculentum ), eggplant 

(Solanum melongena) and pepper (capsicum grossum), 

including ornamental plants such as Cestrum nocturnum, 

including wild plants. Sugar (Hyoscyamus) and some of its 

types are of medical and narcotic importance, such as 

tobacco (Nicotiana) (Ahmed et al .,2019). 

     The plant L. barbarum belongs to the Solanaceae 

family. In Iraq it is called Awsaj or Al-Sreem (Al-Mayah, 

2013), while in the Arab regions it is called Awsaj, 

Sahnoun, Tree of the Jews, Qasr Al-Gharqad, while in 

America and some European countries it is called 

squawthorn, matrimonyvine, thorn desert and boxthorn 

while in China it is called wolfberries or "gouqizi" and other 

designations. 

The Lycium barbarum plant is widespread in Asia, 

Europe and North America and also appears in Africa and 

South America, while in Iraq it is widespread in fields and 

orchards (Al-Mousawi, 1987). L. barbarum is a woody, 

deciduous, perennial, thorny dicotyledonous plant that 

reaches a height of 1-2 meters. As for the leaves, they are 

small and simple green, and there are two sharp thorns on 

the side of the leaf and these thorns are poisonous (25-50 

mm long). The flower is in groups numbered (1-3 flowers) 

on the axils of the leaves, with a thorn (6-15 mm) long. The 

fruit is a berry of elliptical shape, bright orange in diameter 

(1-2 cm) and its seeds are kidney brown. The lycium 

barbarum plant also has a wide root system, as well as 

"tolerant of temperature (100 Fahrenheit) and grows on 

alkaline soils"(Shah and Kamal,2020 ) L. barbarum contains 

flavonoids, alkaloids, tannins, sterols, triterpenes, and 

sugars. It also contains manganese, nickel, copper, and 

chromium molybdenum. The fruits of this type are of high 

nutritional value, as  (68%) and proteins (12%). 10% fat) It 

is also rich in vitamins A, C and E, and the fruits of the L. 

barbarum plant are reddish-orange because they contain a 

group of carotenoids, and this plant contains multiple sugars 
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such as arabinose, glucose, galactose, mannose, rhamnose, 

which represent about 8% 5- From the dry fruit (Peng et al., 

2005 ; Pedro et al., 2018 )  . It was also found that the leaves 

of the Lycium barbarum plant contain flavonoids, such as 

Nicotiflorin, Rutin, soquercitrin, Quercetin, Kaempferol 

and. While the flowers of the lycium barbarum plant contain 

flavonoids, namely β-sitosterol and Ianosterol, the powder 

of the awsaj fruit is used in the treatment of liver diseases. 

The fruits of the bramble fruit have biological activities in 

preventing and treating many chronic diseases such as 

diabetes, hyperlipidemia, coagulation, cancer, hepatitis and 

infertility.(Havelek et al., 2017; Gao et al.,2017  ). 

The Lycium barbarum plant is important as an 

antioxidant, as it contains multiple phenols responsible for 

inhibiting lipid peroxidation and reducing the level of fat in 

the blood to normal levels, as well as being used as an anti-

tumor and in improving eyesight (Halliwell and Gutteridge., 

2015). The lycium barbarum plant has been used as a 

traditional Chinese medicine in addition to its use as food in 

East Asia, and the fruits of the L.barbarum are used in the 

treatment of aging and neurodegenerative diseases, 

hypoglycemia and cancer diseases as well. It has protective, 

immune and anti-inflammatory effects (Erick et al.,2020) . 

The Lycium barbarum leaves are also used as antioxidants 

and diseases. Fungal and bacterial, as it was found that the 

leaves and fruits of the Lycium barbarum plant have 

medical importance in treating many skin infections (Zhao 

et al., 2020). 

    Several studies indicated that the extracts of the Lycium 

barbarum plant had anti-microbial activity, as it was found 

that the ethanol and methanol extracts of the leaves of the 

Lycium barbarum plant were effective against pathogenic 

bacteria Klebsiella pneumonia, Escherichia coli and 

Shigella shinga, and the methanol extract showed strong 

activity against bacterial infections.As ( Donnoetal.,2014; 

Bouhajeb et al.,2020 ; Al-Askary and Malih,2021).mentiond 

that in the fruits of the  lycium barbarum it was advanced in 

healing wounds, especially skin ones. The Lycium barbarum 

plant contains many compounds such as anthraquinone, as it 

showed a bacteriostatic effect on the activity of some types 

of bacteria such as Bacillus anthrasus as well as its 

bactericidal activity against Pseudomonas aeurogones. In 

another study, Zhao et al. (2020) found that Lycium 

barbarum is used to treat various forms of inflammatory 

conditions (eczema, psoriasis) or to reduce water loss by 

improving the protective function of the skin's barrie. and 

that the root extract of the Lycium barbarum plant possesses 

a vital activity against many bacteria and fungi because it 

has alkaloids that are easy to absorb from the body.  (Zhang, 

2013 ;Zeynep et al.,2020 ) stated in his study of Lycium 

barbarum that the glycosides of the fruits of this plant have 

the ability to increase the effectiveness of antioxidant 

enzymes, especially the two enzymes (catalase, superoxide 

dismutase ),  and therefore has the ability to protect cells and 

body tissues from damage caused by free radicals. Study of 

the nutritional value, minerals, fatty acid composition, and 

biologically active compounds of L. barbarum L having 

antioxidant properties of methanol extracts Methanol 

contains the highest Proportion of fat, dietary fibre, iron, 

total carotenoids, 2-O-β-d-glucopyranosyl-l-ascorbic acid 

(AA-2βG), iron, total carotenoids, and flavonoids included 

in the food and pharmaceutical industry, and their ability to 

scavenge free radicals (Sharma and  Bhat ., 2009; Cao and 

Gan., 2020 ). Inhibition of lipid peroxidation The 

antioxidants present in the fruits of the Lycium barbarum  

may confer many health protective benefits by reducing 

oxidative stress and have a high capacity as an antioxidant 

As for the polyphenols and alkaloids and their role in 

removing free radicals from the fruits of L. barbarum, 

leaves and bark contain components anti-oxidant, which 

provides anti-inflammatory activity, at least in part through 

the anti-oxidant activity with an anti-aging effect  (Nzeuwa, 

2019 ). The seeds also contain oils that do not have Not only 

an antioxidant but it restores the skin and reduces the 

epithelial layer water loss through its ability to interact with 

the lipid matrix in the stratum corneum, as is the case for 

other bioactive oils. The Lycium barbarum plant has the 

ability to stimulate the production of type I collagen and 

enhance cell vitality, chemical components of antioxidant 

and microbial activities in flowers, as an alternative source 

of natural antioxidant compounds and the radical 

scavenging activity of the ethanolic extract, phenolic 

compounds, such as chlorogenic, coumaric and ferulic acids, 

isoquersterin and has been tested (Nardini and 

Garaguso.,2020). . Rutin and Quercetron, and that eating the 

fruits of lycium barbarum because of their various health 

benefits of antioxidant supplementation in processes such as 

stress, aging, infection with pathogens, reducing the harmful 

effects of cells, programmed cell death, neurodegenerative 

diseases of free radicals and phenolic compounds in which it 

is most important in the fight against heart disease It is very 

beneficial for human health as it has been shown to contain 

adequate amounts of essential phytochemicals (Min etal., 

2020)  .There are also studies as antioxidants on other 

plants, including the study of Al-Saad and Al-Saadi(2021) 

on two plants  that are Lepidium sativum and L. aucheri  of 

the Cruciferae family. 

 In recent years, GC-MS analysis has proven to be a 

valuable method for identifying components (Hussein et al., 

2017). GC-MS analysis Phytochemical studies showed the 

presence of alkaloids, flavonoids, fatty acids, coumarins, 

flavonols, and glycosylates. This study aimed to 

Quantitative and qualitative analysis of L.barbarum hexane 

and alkaloid extract composition using GC-MS analysis and 

antioxidant properties of alkaloid and hexane extracts of 

Lycium barbarum ( López et al., 2017 ; Ma et al., 2019 ) . 

II. MATERIALS AND METHODS 

A. plants collection 

        The L. barbarum plant was collected from Nasiriyah 

city - Iraq in 2020 (from October to January) and then the 

plant samples were taken to the laboratory and diagnosed, 

cleaned and dried in the air, after grinded with an electric 

grinder and stored until used. 

B. Preparation of plant extracts 

         Extraction of hexane and alkaloids followed the 

method (Bobby et al., 2012), where 20 g of the ground 

plant part was placed in a thimble and then placed in a 

Soxhlet extractor using 200 ml of hexane for 24 hours, and 

then filtered the extract using filter papers- 13 Whatman - 

No and left to dry in a Petri dish at room temperature. To 

extract the alkaloids, the extraction process was repeated 
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using a Soxhelt extractor  y adding 10  acetic acid in 9   

methyl alcohol at a rate of 2 0 ml for 2  hours and the 

solution was concentrated to 10 ml  y a condenser  otary 

evaporator at a temperature of  0       hen concentrated 

ammonium hydroxide solution was added In the form of 

drops to the acid solution until the pH is equal to 9 using pH 

measuring paper and a pH meter device, then The solution 

was filtered and the filtrate was placed in a separatory 

funnel, and 100 ml of chloroform was added to it, and it was 

shaken several times, then left to settle and separate into two 

layers. The lower layer is taken and dried in the air and then 

kept at a temperature of 4°C, and the process was repeated 

several times to obtain a sufficient amount of the plant 

extract. 

C.  Determination of antioxidant activity by DPPH assays: 

      The antioxidant activity of each was determined by a 

DPPH assay using (Hasan,2009 ; Hassanand and 

Mujtaba.,2019)with some modifications. The extract was 

prepared at different concentrations (5, 10, 25, 50, 75 and 

100) μg/ml. 0.00  mg of DPPH was dissolved in 100 mL of 

methanol. The absorbance at 517 nm versus the control was 

determined after incubation for 30 Min at room temperature 

using a spectrophotometer. DPPH μg/ml) was used as a 

control, and ascorbic acid standard in triplicate for the 

standard. The antioxidant activity as IC50 of DPPH 

scavenging activity was detected by observing an inhibitory 

concentration of 50% of the extract using a titration curve . 

   The displacement property of DPPH (2,2-Diphenyl-1-

Picrlhydrazine) and its conversion to DPPH-H during the 

demise of the violet color of the DPPH root marked with 

yellow color was determined as a result of returning it to a 

stable compound to be used only to study the displacement 

property, and the ability to Extracting free radicals from the 

following relationship: 

Antioxidant activity (Inhibition) % = [(Acontrol– Asample) 

/Acontrol] x 100  

Where: Acontrol is the absorbance of the control 

(DPPH)reaction  

Asample is the absorbance in the presence of extract. 

 

D. GC-MS analysis of plant extracts :      

    GC-MS analysis was performed using a Shimadzu GC-

QP 2010 ultra-gas chromatograph. The temperature of the 

GC oven was programmed from 40 °C to 280 °C at 10 

°C/min. Helium was used in the air as a carrier gas. The 

pressure was 7.0699 psi. The column flow was 1 mL/min, 

the purge flow was 3 mL/min and the injector temperature 

was 290 °C with the fractionated injection mode. MS scan 

conditions include: source temperature, 200 °C; interface 

temperature (MSD transmission line), 290 °C; Solvent 

cutting time 4 minutes, scanning speed, 1562 (N2); Range 

35 m/z to, 650 m/z. The active chemical compound was 

determined by comparing the spectra with the known 

compounds stored in a library (NIST., 2005; Adebo etal., 

0202 ) . 

II. RESULTS AND DISCUSSION 

A. Antioxidant assays using DPPH radical scavenging: 

The antioxidant activity of the alkaloid and hexane extract 

was determined using free radical scavenging activity 

(DPPH) by adding different concentrations of the extracts to 

DPPH. The inhibitory activity was determined using six 

different concentrations of each L.barbarum  extract (Figure 

1). It is clear from the results that there are differences 

between the values of the antioxidant activity of the studied 

plant and ascorbic acid, as it was found that the L.barbarum  

plant had the lowest antioxidant activity in hexane extract at 

concentration   μg/ml and it was  7.6 , while the highest 

antioxidant activity was recorded at concentration 100. 

micrograms/ml and it was 95.42%, and its antioxidant 

activity was higher than the standard ascorbic acid lion at 

concentration 100 micrograms/ml it was 80.71%, while the 

effectiveness of the extract was less than the value of 

ascorbic acid lion at concentration 5 micrograms/ml it 

amounted to 67.85% as in (Figure 1)   . 

  An explanation of the results was made by drawing the 

relationship between the antioxidant activity and the content 

of the active compounds in the hexane extract of the 

L.barbarum  plant and ascorbic acid, as shown in (Figure 3) 

and it was found from the results that the compounds in 

ascorbic acid (Y=0.4245×+48.177, R2=0.3224)) thus, the 

displacement value of the free radical DPPH was estimated 

at IC50 in ascorbic acid 4.29 µg/ml, , in the intentions of 

L.barbarum  , the value of Y=( 0.6118×+46.425, R2= 

0.4849), and when calculating the value of IC50, we find that 

it amounted to 5.84 µg/ml, as shown in (Figure 5). The 

results in (Figure 6) show that there are differences between 

the values of the antioxidant activity between the alkaloid 

extract of the L.barbarum  plant and ascorbic acid, as it was 

found that the alkaloid extract of the L.barbarum  plant had 

the lowest antioxidant activity at a concentration of   μg/ml. 

It was 60.43%, while the highest oxidative activity was 

recorded at the concentration 100 μg / ml and it was 

97.42%, and the antioxidant activity was higher than 

ascor ic acid at the concentration 100 μg / ml was 80.71 , 

while it was less than the value of ascorbic acid at the 

concentration   μg / ml as it reached 67.85% (Figure 2)    . 

The results were also clarified by drawing the relationship 

between the antioxidant activity and the content of the 

active compounds in the alkaloid extract of the L.barbarum  

plant and ascorbic acid, as shown  

in (Figure 4). R
2
 = 0.5248 and through its value it was 

possible to calculate IC50, and it was found that it has a 

displacement value of the free radical DPPH estimated at 

the value of IC50, as it reached 5.74 µg/ml, as in (Figure 6). 

 Approximately 1-3% of carbon dioxide is consumed by 

the human body as it turns into free radicals and leads to 

damage to the structure of compounds, proteins and fats, 

thus causing damage to tissues and cells to be responsible 

for the development of diseases such as cardiovascular 

disease and cancer (Liu etal ., 2017 ). 

B. Effectiveness of plant extracts as antioxidants and 

determination of IC50  value 

    It was found that the higher the IC50 value, the lower 

the antioxidant activity. When comparing the IC50 value of 

ascorbic acid, it was estimated at 29. 4 mg / ml With the 
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values of the studied extracts as antioxidants, we find that 

the activity of the hexane extract of the L.barbarum  plant 

was higher than that of ascorbic acid, as its activity was 

estimated at 84.5 mg / ml, and the effectiveness of this 

extract was considered optimal compared to the rest of the 

extracts. To counteract free radicals and protect cells from 

oxidative damage (Lavery et al., 2016; Ali et al.,2017  ( . 

      Approximately 1-3% of carbon dioxide is consumed 

by the human body as it turns into free radicals and leads to 

damage to the structure of compounds, proteins and lipids, 

thus causing a series of enzymatic and non-enzymatic 

systems in plants to counteract free radicals and protect cells 

from oxidative damage (  Andrei et al., 2015; Andoni, et al., 

2020). 

      The L.barbarum  plant is one of the plants that 

contains compounds that have the ability to inhibit free 

radicals, and this is consistent with (Ganaie et al., 2018 ; 

Truong et al.,  2019). These compounds play an important 

role in inhibiting free radicals, and these compounds can be 

considered as an alternative to industrial antioxidants (Zhou 

et al., 2016; Tijana et al.,2020  ). 

The antioxidant activity was evaluated in Solanaceae 

family plants by determining the antioxidant activity from 

the total contents of alkaloids in the extract using free 

radical scavenging and inhibiting activity (DPPH) by adding 

different concentrations of alkaloid and hexane extract to 

(DPPH) and the inhibitory activity was determined using 

Six different concentrations of extracts as in hexane and 

alkaloid extract of bramble and eggplant and the mixture of 

both . 

         The results showed that a concentration of 100 mg/ml 

showed strong radical scavenging activity in contrast to low 

concentrations (5 mg/ml). The L.barbarum  plant had the 

greatest abundance of antioxidants, it reached 5.84% in 

hexane extract and compared to 5.74% in alkaloids extract.  

The current study agreed with many researchers, including 

(Zhou et al., 2017), who confirmed that the L.barbarum 

plant is a rich source of phytochemical compounds that have 

strong potential as antioxidants that make it a candidate. 

Which were recorded in our study to have medical 

importance: (Yao et al.,  2018 : Waheed, et al., 2020). 

     Antioxidants are a defense system against stress 

caused by stray oxygen atoms, thus protecting the body by 

fighting free radicals resulting from oxidative stress, thus 

creating a state of balance between oxidants on the one hand 

and antioxidants on the other hand, and antioxidants 

primarily act as hydrogen donors or receptors. for free 

radicals (Rim et al., 2020). 

      One of the results of the antioxidants of L.barbarum 

plants is that these plants are strong antioxidants because 

they are non-toxic, non-radioactive, colorless and tasteless, 

and that they are effective at low concentrations, effective 

and stable in a wide range of  pH, and this is in agreement 

with (Shang, et al. 2020; Ginwala et al., 2019). 

It should be noted that alkaloids are secondary plant 

compounds that possess strong antioxidants, and anti-

proliferative and anti-bacterial activity is known to increase 

with plant stress. (Ginwala et al., 2019; Yen et al., 2017(. 

The L. barbarum L. plant is well-known in traditional 

Chinese medicines and has been widely used to reduce 

glucose and lipids in the blood, anti-aging, fatigue, anti-

cancer, facilitating male fertility and regulating immunity. 

The fruits of the plant are rich in phenolic compounds, 

flavonoids, ascorbic acid and Tocopherol, it also contains 

flavonoids, tannins and ste Rools and triterpenes contain 

manganese, nickel, copper, chromium and molybdenum. It 

also contains alkaloids, sugars and hydrocyanic acid (which 

is a toxic acid). It was found in the hexane extract of Lycium 

barbarum that the compounds that characterize the plant 

differed in their molecular weights, most of which were 

fatty acids consistent with saturated fatty acids. (Min et al., 

2020; Chiu et al., 2018 ) 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) The percentage inhibition of Hexan extracts from L. 
barbarum and ascorbic acid of free radical DPPH. 

 

Figure (2) The percentage inhibition of Alkaloids extracts from L. 
barbarum and ascorbic acid of free radical DPPH 

 

Figure ( 3 ) Calibration curve of percentage inhibition of the free 

radical DPPH by L.barbarum of Hexan extract and ascorbic acid. 

 

Figure ( 4 ) Calibration curve of    percentage inhibition of the free 

radical DPPH by L.barbarum of Alkaloids extract and ascorbic acid 
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C. Chemical composition of Lycium barbarum 

After extracting the L.barbarum using hexane and  

alkaloids, the chemical analysis with the GC-MS device 

showed the following results, according to the type of 

extract: 

1) Hexane extract of the L.barbarum plant:  

The chemical analysis showed the presence of 22 chemical 

compounds, as shown in Table (1), Figure (7). The active 

compounds varied in number and percentages. The highest 

percentage of Pentacosane was recorded, which amounted 

to 17.74%, as shown in the Figure ( 8), then comes after it 

in the concentration sequence of the compound 

Nonacosane with a percentage of 16.09%, as shown in 

Figure (9), then the compound Triacontane, which appeared 

at 14.00%.Figure(10). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Chemical 

constituents 
 

chemical formula Area % 

Retention 

time 
(min) 

Peak 

Phthalic acid, butyl 
isobutyl ester 

C16H22O4 
 

1.34 26.136 1 

Phytol C20H40O 
 

2.79 28.829 2 

Docosane C22H46 
 

0.51 30.271 3 

Tricosane C23H48 
 

2.35 31.682 4 

Tetracosane C2H50 
 

2.12 33.031 5 

Docosane C22H46 
 

6.63 34.36 6 

Hexacosane C26H54 
 

6.00 35.605 7 

Hexacosane C26H54 
 

0.40 36.482 8 

Nonacosane C29H60 
 

16.09 36.845 9 

Octacosane C28H58 
 

4.61 37.971 10 

Heptacosane, 1-

chloro- 
C27H55Cl 

 

0.95 38.334 11 

Tetracosane C24H50 
 

8.00 39.097 12 

Celidoniol, deoxy-       C13H16FN3O6 
 

0.80 40.524 13 

Pentacosane C25H52 
 

17.74 41.333 14 

Triacontane, 1-

bromo- 
C30H61Br 

 

0.42 42.205 15 

5-Cholestene-3-ol, 
24-methyl- 

C27H46O 
 

0.47 42.656 16 

1-Bromo-11-

iodoundecane 
C11H22BrI 

 

2.61 43.092 17 

Heptacosane C27H56 
 

0.46 43.466 18 

Triacontane C30H62 
 

14.00 44.057 19 

Octacosane C28H58 0.61 45.131 20 

Eicosane C20H42 6.70 45.79 21 

Bicyclo[5.1.0]octan-

2-one, (1R)- (CAS) 
C8H120 1.05 46.221 22 

Table (1): Active Chemical Compounds of Hexane Extract of L.barbarum 
Plant Using Gas Connected Mass Spectrometry (GC-MS) Technique. 

 

Figure (5): IC50 values of the different Hexan extracts in DPPH 

scavenging assay. 

 

Figure (6): IC50 values of the different Alkaloids extracts in 

DPPH scavenging assay 
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2) Alkaloid extract of L.barbarum:   

demonstrated by chemical analysis using the technique of 

The presence of (14) chemical compounds, as shown in 

Table (2) and Figure (11), and the active compounds varied 

in number and percentages. The highest percentage of Bis 

(2-ethylhexl) isophthalate was recorded, 58.53%, Figure 

(12). which is characterized as being the highest The 

percentages among all the studied plant extracts, as shown 

in Figure (13), then come after it in the concentration 

sequence, the compound Pentacosane, which amounted to 

8.96% and as shown in Figure (14), then the compound 

Tricosane with a percentage of 7.49 and as shown in the 

Figure ( 12(. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (8): The chemical compound Pentacosane 17.73% of the 

hexane extract of the L.barbarum plant using the GC-MS 

technology 

Figure (7): The active compounds in the  L.barbarum plant for 
hexane extract using the technologyGC-MS 

Figure (9): The chemical compound Nonacosane 16.09% of the 

hexane extract of the L.barbarum plant using the GC-MS 
technology 

 

Figure (10): The chemical compound Triacontane 14.00% of 

the hexane extract of the L.barbarum plant using the GC-MS 

technology 

 

Table (2): Active compounds of the alkaloid extract of lycium 
barbarum using GC-MS technique. 

 

Figure (11): Active compounds of the alkaloid extract of  lycium 
barbarum using GC-MS technique using GC-MS  

 

Figure (12):The chemical compound Bis(2-ethylhexl)isophthalate 

58.45%of the alkaloid extract of the L.barbarum plant using GC-

MS technology 
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III. CONCLUSION 

     In this study, the active plant compounds of the hexane 

and alkaloid extract of Lycium barbarum  were identified. 

Therefore, GC-MS analysis is the first step towards 

understanding the active compounds in Lyciumbarbarum, as 

this study is added to the sources for the production and 

development of modern medicines .Both extracts contain 

Biologically active chemicals and some plant chemical 

components are responsible for controlling diseases and 

adopting it as a natural source for treatment of various 

diseases with its antioxidant properties . 

 

REFRENCES 

 Adebo,.; Oyeyinka,S.A. ; Adebiyi, J.A. ; Feng 

,X. ; Wilkin , J.D. ;   Kewuyemi ,Y.O. ;Abrahams, 

A.M. and  TugizimanaF.(2021).Application of gas 

chromatography mass spectrometry(GC-

MS)asedmetabolomics for the study of fermented foods 

Int.J.FoodSci.Technol., 56.1514-1534. 

Ahmed, S.N.; Ahmed, M.; Zafar, M.; Rashid 

,S.;Yaseen,G.;Ashfaq,S.&Sultana,S.(2019).Taxonomical 

and phytochemical characterization of two highly traded 

medicinal species of genus berberis. Proceedings of the 

Pakistan Academy of Sciences. B Life Environ Sci 56(3): 

121-125. 

Ahmed, A. S.; Fanokh, A. K. M. and 

Mahdi,M.A.(2019). phytochemical  identification and 

antioxidant study of essential oil constituents of Cimum 

basilicum L. growing in Iraq. Pharmacognosy Journal, 11, 

(4):724-729. 

Ali,S.S.;Kasoju,N.;Luthra,A.;Singh,A.;Sharanabas

ava,H.andSahu,A.(2017).allawanance for vitamin C based 

on antioxidant and health effects. 2(2):37-43 Elsevier ,

Pacific Grove, CA, p 49 . 

Andoni,E.;Curone,G.;Agradi,S.;Barbato,O.;Mench

etti,L.;Vigo,D.;Zelli,R.; Cotozzolo,E.;Ceccarini,M.R.and 

Faustini,M.(2021). Effect of Goji Berry (Lycium 

barbarum)Supplementation onReproductivePerformance of 

Rabbit Does. Animals2021, 11:1672. 

Andrei, M.; Laurian,V.; Dan,C.,V.;Ana,M. ; 

Gheldiu;R.,O. and Gianina,C. (2015). Antioxidant, 

ntimicrobial Effects and Phenolic Profile of Lycium 

barbarum L. Flowers Molecules, 20, 15060-15071; 

doi:10.3390/molecules200815060. ISSN 1420-3049. 

Al-Asakry,R.A.and Malih,H.R.(2021). Effectiveness 

study of Artemisia- Herba-alba and Borage officinalis leaf 

extract against bacteria staphylococcus aureus, University 

of Thi-Qar Journal of Science ,8(1):113-117. 

Al-Mayah , A.A. (2001).) Modern Botany. Abadi 

center for studies and Publishing Sana'a, Yemen.  

Al-Mayah, A. A. (2013). Medicinal plants and herbal 

medicine, Al-Basair Press, Lebanon. 126 p. 

Al-Musawi, A. H. (1987). Botany. Baghdad 

University. Iraq. 

Al-Saad ,O.A.and Al-Saadi,S.A.A.M.(2021). 

Chemical composition and antioxidants of Lepidium 

sativum and L. aucheri ,University of Thi-Qar Journal of 

Science ,8(1):39-47. 

Bobby ,M.N.;Wesely,E. and Johanson, M.(2012). 
High performance thin layer chromatography profile stdies 

on the alkaloide of Albizia lebbeck. Asian Pacific Journal of 

Tropical Biomedicine,2(1): 51-56 . 

Bouhajeb, R.; Selmi, S.; Nakbi, A.; Jlassi, I.; 

Montevecchi, G.;Flamini,G.; Zarrad, I.and Dabbou, 

S.(2020) chemical composition analysis, antioxidant, and 

antibacterial activities of eggplant leaves. Chem. Biodivers. 

Cao, S. Y. ; Li, B. Y.and Gan, R.Y. (2020).“ he 

inivo antioxidant and hepatoprotective actions of selected 

Chinese teas, Food, 9.( 3) : 262. 

Figure (13) : The chemical compound Pentacosane 8.96% of 

the alkaloid extract of the L.barbarum plant using GC-MS 

technology 

Figure (14): The chemical compound Tricosane 7.49 % of the 

alkaloid extract of the L.barbarum plant using GC-MS 

technology. 

 



 

65 

 

Chiu, Y. J. ; Chou, S. C. ; Chiu, C. S. ; Kao, C.P. ; 

Wu, K. C. ; Chen, C. J. ; Tsai, J. C. and Peng, W. H. 

(2018). Hepatoprotective effect of the ethanol extract of 

Polygonum orientale on carbon tetrachloride-induced acute 

liver injury in mice.Journal of Food and Drugnalysis 

,26(1),369-379. 

Erick P. ;Gutiérrez,G.; Leticia ,X.;López, M.; 

Laura, A. C.;Alicia, E.;Romero  and José B. H. (2020) 

.Plant Alkaloids: Structures and Bioactive Properties.. 

Contreras-guloSpringer Nature Singapore Pte Ltd. , Plant-

derived Bioactives.  

Ganaie ;Masood, M.; Vaseem ,R.; Zaffar ,A. & 

Vijeshwer ,V. M. (2018).Family Solanaceae: Taxonomy 

and modern trends. Annals of  Plant  Sciences 7.9 pp. 2403-

2414. 

   Gao, Y. ;Wei, Y.; Wang, Y.; Gao, F.and Chen, Z.( 

2017). Lycium barbarum: A traditional Chinese herb and a 

promisinganti-aging agent. Aging Dis. 8: 778–791.  

 Ginwala,R.;Bhavsar,R.;Chigbu,D.G.I.;Jain,P. and 

Khan, Z.K.(2019).Potential role of flavonoids in treating 

chronic inflammatory diseases with a special focus on the 

anti-inflammatory activity of apigenin.Antioxidants, 8(2): 1-

35.  

Gürbüz, N.;Uluisik, S.; Frary, A.; Frary, A.and 

Doganlar,S.(2018). Health benefits and bioactive 

compounds of eggplant. Food Chem. 268, 602–610.  

Geissman, T.A. (1962). Chemistry of Flavonoid 

Compounds. Macmillon Co., New York.USA. 

Halliwell, B. and Gutteridge, J. M. (2015). Free 

radicals in biology and medicine. Oxford University Press, 

USA. 

Hasan,S.M.R.(2009). DPPH free radical scavenging 

activity of  some Bangladeshi medicinal plants. Journal of 

Medicinal Plants .  

Hassan, M. K. and Mujtaba, M. D. (2019). 
“Anti acterial efficacy ofgarlic oil nano-emulsion,” AIMS 

Agriculture and Food. 4, ( 1): 194–205.  

Havelek,R.;Muthna,D.;Tomsik,P.;Kralovec,K.;Seif

rtova, M.;Cahlikova,L.; Hostalkova, A.;Safratova, M ;

Perwein,M.and Cermakova,E.( 7102). Anticancer 

potentialfAmaryllidaceae alkaloids evaluated by screening 

with a panel of human cells, real-time cellular analysis and 

Ehrlich tumor-bearing mice. Chem. Biol. Interact ,072: 121-

132 . 

Lavery M.J;Stull,C.;Kinney,M.O. and 

Yosipovitch,G.( 2016).Nocturnal pruritus: the battle for a 

peaceful night's sleep   Int J Mol Sci., 17 : 425p. 

Liu,Y.;Jiang,Z.Y.;Zhou,Y.L.;Qiu,H.H.;Wang,G.;L

uo,Y.;Liu,J.B.;Liu,X.W.;Bu,W.Q.and Song,J.(2017). 
elemene regulates endoplasmic reticulumstress to induce the 

apoptosis ofSCLCcellsthrough.PERK/IRE1_/ATF6pathway. 

Biomed. Pharmacother., 93: 490–497. 

         López, Z.;Núñez-Jinez,G. ;Avalos-

Navarro,G.;Rivera,G.;Salazar-Flores,J.; 

Ramírez,J.A.&Knauth,P.(2017). Antioxidant and 

Cytotoxicological Effects of Aloe vera Food Supplements. 

Journal of Food Quality. 

Ma,Z.F.;Zhang,H.;Teh,S.S.;Wang,C.W.;Zhang,Y.;

Hayford,F.;Wang,L.;Ma,T.; Dong,Z. and 

Zhang,Y.(2019).Goji Berries as a potential natural 

antioxidant medicine: An insight into their molecular 

mechanisms of action. Oxid. Med. Cell. Longev. 

Min-Ji Ryu; M., Moongi , Ch. Lee ; Inho, Y. ; Seong 

, B. H. ;Jungwook ,  Ch. ; Eun, K. S. and Man , Jeong P. 

(2020). Discrimination of Lycium chinense and L. barbarum 

Based on Metabolite Analysis and Hepatoprotective 

Activity   Academic Editor: Toshio.  

Nardini,M.andGaraguso,I.(2020).Characterization of 

bioactive compounds and antioxidant activity of fruit 

beers.Food Chem.305:125437. 

NIST / EPA/NIH.,(2005). Mass Spectral Library 

,Version NIST 05 

Nzeuwa, Y.(2019 ).Comparative Metabolic Profiling 

of Lycium Fruits (Lycium barbarum and Lycium chinense) 

from Different Areas in China and from Nepal. Journal of 

Food Quality.  

Pedro, A. C.; Maurer, J. B.; Zawadzki-Baggio,S 

.F.;Ávila, S.; Maciel, G.M. and  

Haminiuk,C.W.I.(2018).Bioactive compounds of organic 

goji berry(Lycium barbarum L.) prevents oxidative 

deterioration ofsoybean oil.Ind.Crops Prod. 112:90–97. 

 

Peng,Y.;Ma,C.;Li,Y.;Leung,K.S.Y.;Jiang,Z.H.andZhao,

Z.(2005).Quantification of zeaxanthin dipalmitate and total 

carotenoids in Lycium fruits(Fructus Lycii).Plant Foods 

Hum.Nutr.60:161–164. 

  Rim,B. , S. ;elmi, A. ;akbi ,I. ;Jlassi ,G. ; 

Montevecchi ,G. ; lamini, I. and arrad, , S. , D. .(2020). 

Chemical Composition Analysis, Antioxidant, and 

Antibacterial Activities of Eggplant Leavesch. Biodivers 

Dec 10;17(12). 

https://www.pubfacts.com/author/Rim+Bouhajeb
https://www.pubfacts.com/author/Salima+Selmi
https://www.pubfacts.com/author/Amel+Nakbi
https://www.pubfacts.com/author/Ibrahim+Jlassi
https://www.pubfacts.com/author/Giuseppe+Montevecchi
https://www.pubfacts.com/author/Giuseppe+Montevecchi
https://www.pubfacts.com/author/Guido+Flamini
https://www.pubfacts.com/author/Imen+Zarrad
https://www.pubfacts.com/author/Samia+Dabbou


 

66 

 

Shah, M. , B. and Kamal, N. (2020).Goji Berry ( 

Lycium barbarum ) A Superfood.In book: Nonvitamin and 

Nonmineral Nutritional Supplements 1st Edition (pp.257-

264).  

Shang,A.R.Y.;Gan, X. Y. ; Xu,Q. ; Mao,P. ;Zhang, 

Z.and Li,H.B.(2020).“Effects and mechanisms of edible 

and medicinal plants on o esity: an updated review,” 

Critical Reviews inFood Science and Nutrition, pp.1–17. 

Sharma, O.m. P. and Bhat T.K. (2009). DPPH 

antioxidant assay revisited.Food chemistry, 113 (4): 1202. 

Tijana,I.;Margarita,D.;Mirjana,M´.;Dragana 

,B.;IgorKodranov and Bojana,V.( 2020 (.Chemical 

Characterization, Antioxidant and Antimicrobial Properties 

of Goji Berries Cultivated in Serbia. 1 -72-840 .  

Truong,D.H.;Nguyen,D.H.;Ta, 

N.T.A.;Bui,A.V.;Do,T.H.and Nguyen,H.C. (2019). 

Evaluation of the use of different solvents for phytochemical 

constituents, antioxidants, and in vitro anti-inflammatory 

activities of Severinia buxifolia. Journal of Food Quality. 

Waheed,K.; Muhammad,S.K.;Shommaila, 

A.;Muhammad,Z.;IZHAR,U. & 

ULLAH.S.(2020).Antimicrobial activity and phytochemical 

screening of Euphorbia helioscopia.Planta Dani 38(1): 1-11. 

Yao,R.;Heinrich,M.an Weckerle,C.S.( 2018).The 

genus Lycium as food and medicine: A botanical, 

ethnobotanical andhistorical review. J.Ethnopharmacol, 212, 

50–66. 

Yen,G.C.;Chen,C.S.;Chang,W.T.;Wu,M.F.;Cheng,

F.T.;Shiau,D.K.& Hsu,C.L. (2017).Antioxidant activity 

and anticancer effect of ethanolic and aqueous extracts of 

the roots of Ficus beecheyana and their phenolic 

components. Journal of Food and Drug Analysis. 

Chem.Biol.Interact. 275: 121–132 . 

 

Zeynep,B.,E.;Gulay;Ecevit,G.andSukran,K.(2020(.MEDI

CINA PLANTS TRADITIONALLY USED TOTREAT 

SKINDISEASESIN   TURKEYECZEMA, 

PSORIASIS,1IstanbulUniversity,FacultyofPharmacy,,34116

,Istanbul,TurkeyVITILIGOJ.Fac.Pharm.Ankara/AnkaraEcz.

Fak. 44(1):137. 

   Zhang,J.(2013).“Antioxidant properties of goji 

 erries, Wayne StateUniversity theses,” Wayne State 

University, Detroit, MI, USA. 

Zhao,X.;Guo,S.;Lu,Y.;Hua,Y.;Zhang,F.;Yan,H.;Sh

ang,E.;Wang,H.;Zhang,W.and Duan,J.( 2020).Lycium 

barbarum L.leavesameliorate type2diabetes in rats 

bymodulatingmetabolicprofilesandgutmicrobiotacompositio

n.Biomed. Pharmacother. 121: 109559. 

Zhou, Z.Q.( 2016 ).Lycibarbarspermidines A–O, new 

dicaffeoylspermidine derivatives from wolfberry, with 

activities against Alzheimer’s disease and oxidation. Journal 

of agricultural and food chemistry. 64(11):2223-2237. 

Zhou,Z.Q.;Xiao,J.;Fan,H.X.;Yu,Y.;He,R.R.;Feng,X

.L.;Kurihara,H.;So,K.F.;Yao,X.S.and 

Gao,H.(2017).Polyphenols from wolfberry and their 

bioactivities . Food Chem.  214: 644–654.  

 

 


