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ABSTRACT 

Hypericum triquetrifolium is a promising medicinal plant from Eastern 

Europe and the Mediterranean area. It is traditionally used for its 

sedative, anti-helminthic, anti-inflammatory, and anti-septic effects. In 

addition, several studies have reported the potential use of its crude 

extracts as therapeutic substances, mainly in the treatment of burns and 

gastroenteritis, and as anti-nociceptive and anti-oxidant drug. 

Therefore, it was aimed to determine the total flavonoid content and 

reductive ability of the plant methanol extract, in addition to 

assessment of anti-oxidant activity on the basis of the radical 

scavenging effect of the stable DPPH free radical. Results revealed that 

the extract contained 115.73 ± 5.65 µg/ml flavonoids and showed a  

high reductive ability and anti-oxidant activity. Accordingly, it was concluded that H. 

triquetrifolium is a rich source of flavonoids that lend the plant anti-oxidant and radical 

scavenging activities. 

 

KEYWORDS: Hypericum triquetrifolium, flavonoids, reductive ability, anti-oxidant 

activity. 

 

INTRODUCTION 

The vast majority of people on this planet still rely on their traditional materia medica 

(medicinal plants and other materials) for their everyday health care needs. It is also a fact 

that one quarter of all medical prescriptions are formulations based on substances derived 

from plants or plant-derived synthetic analogs, and according to the World Health 

Organization (WHO), 80% of the world's population, primarily those of developing 
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countries, rely on plant-derived medicines for their healthcare.
[1]

 This is reasoned by the fact 

that medicinal plants typically contain mixtures of different chemical compounds that may 

act individually, additively or in synergy to improve health, and accordingly, they have been 

subjected to an intensive investigation to reveal their pharmaceutical potentials.
[2]

 One of 

these potentials is anti-oxidant activity and one of the medicinal plants is Hypericum 

triquetrifolium Turra, which has been used in traditional Arab herbal medicine to treat 

various diseases. The most common names of the plant are Dathi, Nabtat Yohanna, tangled 

hypericum, wavy leaf St. John's wort and curled leaved St. John's wort.
[3,4] 

The plant is native 

to Eastern Europe and the Mediterranean area and has been traditionally used for its sedative, 

anti-helminthic, anti-inflammatory and anti-septic effects.
[5]

 In addition, several studies have 

reported the potential use of its crude extracts as therapeutic substances; for instance, 

treatment of burns and gastroenteritis, as well as its anti-inflammatory and anti-oxidant 

potentials have been suggested.
[6,7]

  

 

The human body has a complex system of natural enzymatic and non-enzymatic anti-oxidant 

defenses, which counteract the harmful effects of free radicals and other oxidants. Free 

radicals are responsible for causing a large number of diseases including cancer, 

cardiovascular disease, neural disorders, Alzheimer’s disease, mild cognitive impairment, 

Parkinson’s disease, aging and atherosclerosis.
[8]

 Protection against free radicals can be 

enhanced by ample intake of dietary anti-oxidants, and there is a substantial evidence 

indicates that nutrients containing anti-oxidants and medicinal plants or their secondary 

metabolite are of a major importance in disease prevention; therefore, anti-oxidants are of a 

great benefit in improving the quality of life by preventing or postponing the onset of 

degenerative diseases due to oxidative stress.
[9]

  

 

One of the important anti-oxidants is flavonoids, which represent a range of polyphenolic 

compounds naturally occurring in plants; including H. triquetrifolium.
[10]

 Flavonoids are 

potentially involved in cardiovascular prevention mainly by decreasing oxidative stress and 

increasing NO bioavailability; therefore the estimation of flavonoid content in plant pay 

important roles in providing protection against reactive oxygen species (ROS).
[11]

 

Accordingly, the present investigation was planned with the aims to determine the total 

flavonoid content and reductive ability of H. triquetrifolium methanol extract, in addition to 

assessment of anti-oxidant activity. 
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MATERIALS AND METHODS 

Preparation of Plant Extract 

The aerial parts of H. triquetrifolium (leaves) were supplied as powdered dried material. It 

was collected from mountain regions in Tasloga (Sulaymaniyah); a city 330 Km north the 

capital Baghdad. Methanol extract of H. triquetrifolium was prepared according to Fua et 

al.
[12]

 Fifty grams of the plant powder were extracted with 80% methanol (250 ml) at 65°C 

for 3 hours using the soxhlet apparatus. The extract solution was concentrated to dryness 

under reduced pressure in a rotary evaporator to yield dried crude extract, which was frozen 

at -20°C until use to prepare the required concentrations. 

 

Determination of Total Flavonoids 

Total flavonoids content was spectrophotochemically determined in the methanol extract as 

rutin (flavonoids standard) equivalent by aluminium chloride colorimetric method as 

described by Sakanaka et al.
[13]

 Briefly, the methanol extract (3.2 mg) was dissolved in 5 ml 

of 50% methanol, followed by addition of 1 ml of 5% (w/v) sodium nitrite solution. After 6 

minutes, 1 ml of a 10% (w/v) aluminium chloride solution was added and the mixture was 

allowed to stand for a further 5 minutes before 10 ml of a 10% (w/v) NaOH solution was 

added. The mixture was made up to 50 ml with distilled water and mixed well. Then the 

absorbance was measured at 450nm with a spectrometer after 15 minutes. A similar 

procedure was applied to six concentrations (2.5, 5, 10, 20, 40 and 80 µg) of rutin.  

 

Reductive Ability    

The method described by Fua et al.
[12]

 was adopted to evaluate the reductive ability, in which 

1 ml of each concentration of the plant extract (0.02, 0.04, 0.08, 0.16, 0.32 and 0.64 mg/ml) 

was mixed with 1 ml of 0.2M phosphate buffer (pH 6.6) and 1.5 ml of 1% potassium 

ferricyanide, and incubated at 50°C for 20 minutes. Then, 1ml of 10% trichloroacetic acid 

was added to the mixture to stop the reaction. The mixture was centrifuged for 10 minutes at 

3000 rpm, and 2.5 ml of the supernatant was mixed with 2 ml of distilled water and 0.5 ml of 

freshly prepared 0.1% Ferric chloride. After that, the absorbance was measured at 700nm. 

The same procedure was applied to Trolox solutions (standards). All tests were done in 

triplicates 

 

Determination of Anti-Oxidant Activity 

The antioxidant activity of plant methanol extract and standard (vitamin C) were assessed on 

the basis of the radical scavenging effect of the stable DPPH free radical, and the method of 
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Sanja et al. was followed.
[14]

 An aliquot of 0.1 ml of the extract or standard (0.625, 0.125, 

0.250 and 0.500 mg/ml) was added to 3.9 ml of DPPH solution in a test tube. After 

incubation at 37°C for 30 minutes, the absorbance of each solution was determined at 517nm 

using spectrophotometer. All measurements were made in triplicates. The ability to scavenge 

DPPH radical was calculated by the following equation. 

 

100
Standard of Absorbance

Sample of Absorbance
1  (%)activity  scavenging radical DPPH 








  

 

Statistical Analysis 

Data were given as mean ± standard deviation (SD), and significant differences between 

means were assessed by ANOVA (analysis of variance) followed by LSD (least significant 

difference) or Duncan test, in which P ≤ 0.05 was considered significant. The SPSS version 

13.0 (statistical package for social sciences) was employed to carried such analyses. 

 

RESULTS 

Determination of Total Flavonoids 

Total flavonoids content was spectrophotochemically determined in methanol extract of H. 

triquetrifolium as rutin equivalent. The extract was found to contain 115.73 ± 5.65 µg/ml 

flavonoids. 

 

Reductive Ability 

At all concentration tested (0.02, 0.04, 0.08, 0.16, 0.32 and 0.64 mg/ml), the absorbance of H. 

triquetrifolium methanol extract was significantly higher (P ≤ 0.001) than trolox (vitamin E), 

and such findings suggest that the plant extract is more effective than trolox in the reductive 

ability, which was concentration-dependent. It was 0.193 ± 0.010 at the concentration 0.02 

mg/ml of the methanol extract, and increased significantly (P ≤ 0.05) to 0.743 at the 

concentration 0.64 mg/ml (Table 1). 

 

Table 1: Reductive ability of H. triquetrifolium methanol extract and trolox (vitamin E). 

Concentration 

(mg/ml) 

Reductive Ability Absorbance (Mean ± SD) 
P ≤ 

H. triquetrifolium Extract Trolox (Vitamin E) 

0.02 0.193 ±  0.010
E
 0.100 ± 0.001

D
 0.001 

0.04 0.292 ±  0.007
D
 0.101 ±  0.001

CD
 0.001 

0.08 0.451 ± 0.007
C
 0.108 ±  0.001

CD
 0.001 

0.16 0.660 ± 0.013
B
 0.114 ± 0.004

C
 0.001 

0.32 0.668 ± 0.016
B
 0.132 ± 0.007

B
 0.001 

0.64 0.743 ± 0.013
A
 0.211 ± 0.015

A
 0.001 
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Different letters: Significant difference (P ≤ 0.05) between means of columns. 

P: Probability of difference between means of rows. 

 

Anti-Oxidant Activity 

Methanol extract of H. triquetrifolium was significantly more effective in DPPH radical 

scavenging activity than vitamin C at the four concentrations tested (0.625, 0.125, 0.250 and 

0.500 mg/ml). The concentrations 0.250 and 0.500 mg/ml of plant extract shared an 

approximated radical scavenging activity (80.00 ± 2.00 and 80.66 ± 1.15%, respectively), but 

it was significantly higher (P ≤ 0.05) than at the concentrations 0.620 and 0.125 mg/ml (60.66 

± 5.77 and 63.66 ± 3.51%, respectively). Vitamin C also showed variations between the four 

concentrations but the difference was not significant (Table 2). 

 

Table 2: DPPH radical scavenging activity of H. triquetrifolium methanol extract and 

vitamin C. 

Concentration 

(mg/ml) 

DPPH Radical Scavenging Activity (Mean ± SD; %) 
P ≤ 

H. triquetrifolium Extract Vitamin C 

0.620 60.66 ± 5.77
B
 39.66 ± 2.52

A
 0.001 

0.125 63.66 ± 3.51
B
 41.33 ± 10.01

A
 0.001 

0.250 80.00 ± 2.00
A
 48.33 ± 8.50

A
 0.001 

0.500 80.66 ± 1.15
A
 53.00 ± 10.53

 A
 0.001 

Different letters: Significant difference (P ≤ 0.05) between means of columns. 

P: Probability of difference between means of rows. 

 

DISCUSSION 

Flavonoids have attracted considerable interest as dietary constituents and the results of 

clinical studies have indicated their possible role in preventing cardiovascular diseases and 

several kinds of cancers.
[15]

 Furthermore, varieties of flavonoids including apigenin, luteolin 

and quercetin were found to inhibit NO production through downregulating iNOS 

induction.
[16]

 Further studies revealed that natural products such as flavonoids and phenolics 

have been observed to be efficient free radical scavengers and lipid peroxidation 

inhibitors,
[17,18]

 and probably, the best described and most useful property of almost every 

group of flavonoids is their capacity to act as antioxidants; protecting the body against 

reactive oxygen species (ROS).
[19,20]

 Accordingly, there is increasing interest in the potential 

health benefits of dietary flavonoids, and the present study shared such interest in 

investigating the anti-oxidant and radical scavenging activity of H. triquetrifolium methanol 

extract, because of its richness in flavonoids. 
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The increasing in the reductive ability of H. triquetrifolium and DPPH radical scavenging 

activity in comparison with controls  of each one (vitamins E and  C, respectively) can be 

attributed to its high flavonoid content, These results similar to the result of methanolic 

extract of 13 Hypericum species growing in Bulgaria. All the species showed a high 

antioxidant activity and DPPH radical scavenging activity, which was probably due to the 

presence of high content of tannins, flavonoids, xanthones and benzophenones,
[21]

 and these 

constituents have been suggested to act as anti-oxidants.
[22]

 DPPH radical scavenging activity 

has been reported to be increased with increasing phenolic components such as flavonoids, 

phenolic acids and phenolic diterpenes. These phenolic components possess many hydroxyl 

groups including o-dihydroxy group, which have a very strong radical scavenging effect and 

anti-oxidant power.
[23]

 It has also been known that a variety of plant extracts has antioxidant 

activities to scavenge free radicals that cause diseases via lipid peroxidation, protein 

peroxidation and DNA damage.
[24]

  Phenolics are found in large quantities in the plant 

kingdom, and they have been proposed to have multiple biological functions, including anti-

oxidant activity.
[25]

  Phenolics, such as flavonoids, phenolic acids, stilbenes, lignans, lignin 

and tannins that are especially common in leaves, flower tissues, and woody parts such as 

stems and barks have strong antioxidant activity.
[26]

 An in vivo study revealed differential 

protective advantages of flavonoid in cancer prevention by either confer direct anti-oxidant 

protection to cells, or induce enzymes that protect cells against oxidative and other insults 

("indirect anti-oxidants") and others appear to be protective by both mechanisms.
[27]

 Different 

aromatic plants (for instance, Origanum dictamnus, Nepeta melissifolia, Thymus vulgaris and 

Rosmarinus officinalis) also have antioxidant ability because they possess a good amount of 

total proanthocyanidin, flavonoids and polyphenols.
[28] 

Accordingly, there has been an 

increasing interest in the natural anti-oxidants, namely phenols, present in medicinal and 

dietary plants, that may help prevent oxidative damage. 

 

Reducing power is normally associated with anti-oxidant activity and may serve as a 

significant reflection of the anti-oxidant activity. Compounds with reducing power indicate 

that they are electron-donors and can reduce the oxidized intermediates of lipid peroxidation 

processes, so that they can act as primary and secondary anti-oxidants.
[29]

  In this assay, the 

yellow color of the test solution changes to various shades of green and blue depending on 

the reducing power of methanol extract of H. triquetrifolium leaves. Presence of reducers 

causes the conversion of the Fe
+3

/ferricyanide complex to ferrous form. Reduction of Fe
+3

 is 

often used as an indicator of electron-donating activity, which is an important mechanism of 
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phenolic anti-oxidant action, and can be strongly correlated with other anti-oxidant 

properties. Increase in absorbance of the react ion mixture indicated increase in reducing 

power of the extract.
[23,30]

 The reducing power assay showed greater reduction capacity 

compared with the standard ascorbic acid; hence the methanol extract of H. triquetrifolium 

leaves proved to be potential for the anti-oxidant phyto-constituents, and such finding 

matches with H. hookerianum, which showed high anti-oxidant and DPPH radical 

scavenging activity.
[31,32] 

 

In conclusion, the methanol extract of H. triquetrifolium can be considered as a rich source of 

flavonoids that lend the plant to be a medicinal plant with a wide range of medicinal 

applications and have a strong anti-oxidant activity. 
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