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ABSTRACT
Introduction and aim. The assessment of the antioxidant activity of plant extracts is an important research direction in the 
search for new chemopreventive substances. The aim of this study was to demonstrate the antioxidant potential of the meth-
anol extract of Berberis jaeschkeana C. K. Schneid fruit.
Material and methods. Spectrophotometric tests were carried out: testing of the total content of polyphenols (TPC) in extracts, 
testing of the total content of flavonoids (TFC) in extracts. Antiradical activity was determined using the improved ABTS+• de-
colorization test with modifications. 
Results. TPC extracts was determined at the level of 43.52±2.37 mg/g, while TFC extracts was determined at the level  6.08±0.48 
mg/g. The ABTS activity test showed 31.15 mg/g expressed as mg Trolox per g of dry extract.
Conclusion. It was assessed that the methanolic extract of the fruit of Berberis jaeschkeana C. K. Schneid. has an antioxidant 
properties, what makes it a potential chemopreventive agent in civilizational diseases.
Keywords. antioxidants, Berberis jaeschkeana C. K. Schneid., chemoprevention, civilization disease, fruit extract, traditional 
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Introduction
Plants have been used for medical purposes for sever-
al thousand years. In ancient times, they were the only 
source of obtaining substances with medicinal proper-
ties. Botanical ingredients include chemical compounds 
that inhibit or delay the oxidation process and play a key 
role in chemoprevention. The search for new plant spe-
cies as sources of antioxidants is one of the most import-
ant tasks in modern science.1

Free radicals are molecules or atoms that contain 
unpaired electrons. They arise through endogenous 
processes necessary for life, but also as a result of the 
influence of external factors, for example, radiation, air 
pollution, and pose a threat to the body and its prop-
er functioning. Currently, there is a great demand for 

compounds with antioxidant properties that prevent 
the harmful effects of free radicals, both in the field of 
cosmetology and in the prevention of lifestyle diseases. 
Most antioxidants are produced synthetically, but natu-
ral antioxidants are more effective, including secondary 
plant metabolites.2

Berberis jaeschkeana C. K. Schneid. is a shrub that 
grows up to 1 m high. Leaves – oblong elliptical, ser-
rated, 1-2 cm wide. Yellow flowers, gathered in clusters 
of 3-5. Fruit – red oblong-oval berries. Thick angular 
branches with spines 1-1.5 cm long. It is native to As-
sam, the East Himalaya, Nepal, Pakistan, Tibet, the West 
Himalaya3,4 (Fig. 1, 2 and 3). All parts of the plant con-
tain the alkaloid berberine most concentrated in the 
roots, stems and inner bark. In the fruits there is the 
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lowest concentration of this alkaloid. The fruit of this 
genus Berberis L. are edible.5,6

Fig. 1. B. jaeschkeana C. K. Schneid. fruits

Fig. 2. B. jaeschkeana C. K. Schneid. shrub

Fig. 3. B. jaeschkeana C. K. Schneid. dried stems with fruits

Material and methods
Plant material and reagents
The plant material of Berberis jaeschkeana C. K. Schneid. 
fruits were obtained from the Maria Curie-Skłodowska 
University Botanical Garden in Lublin in October 2022. 

The raw material was separated and dried at room tem-
perature in the shade with ventilation. The raw material 
was weighed and ground in an electric mill and por-
tioned, vacuum packed, and stored in a closed package 
at –30°C until the start of the tests. Trolox, gallic acid, 
2,2′-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) 
(ABTS•+), Folin-Ciocalteu reagent was purchased from 
Sigma-Aldrich (Stenheim, Germany); methanol and al-
uminium chloride hexahydrate of analytical grade were 
purchased from POCH (Gliwice, Poland).

Sample extraction and process
A 2 g amount of powdered B. jaeschkeana C. K. Schneid. 
fruits were extracted by accelerated solvent extraction 
(ASE). Accelerated solvent extractions with an 80% 
methanol concentration (3 cycles for 10 min each at 
80°C) were performed on an ASE 150 system from Di-
onex Corporation (Sunnyvale, CA, USA). The extract 
was prepared in triplicate. The extract obtained was 
evaporated to dryness under reduced pressure and ly-
ophilised in a Free Zone 1 apparatus (Labconco, Kan-
sas City, KS, USA). Samples for testing were prepared 
immediately prior to analysis by dissolving them in an 
ultrasonic bath. A weighed amount of the extract after 
lyophilization was dissolved in a measuring volume of 
80% methanol to obtain starting solutions with a con-
centration of 40 mg/mL. As required for the determina-
tions, it was diluted with the same solvent to a specific 
concentration.

Fig. 4. Standard curve for gallic acid for TPC testing – a 
graph of absorbance versus gallic acid concentration

Determination of total phenolic (TPC) and total flavo-
noid contents (TFC)
The analysis of the total phenolic content was carried 
out using the modified Folin–Ciocalteu method.8 The 
TPC was determined using a standard curve prepared 
for gallic acid (Fig. 4). The absorbance was read at 680 
nm after a 20-min incubation using the Tecan micro-
plate reader Infinite 200 Pro-Elisa with I-control Tec-
an system (Mannedorf, Switzerland). The results were 
expressed in mg of gallic acid per 1 g of dry weight of 
dry extract – gallic acid equivalent. The total flavonoid 
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content was determined according to the method pro-
posed by Lamaison and Carret with modifications. The 
TFC was determined using a standard curve prepared 
for quercitin (Fig. 5). The absorbance was measured at 
430 nm after a 30 min incubation against a blank con-
taining methanol instead of the test sample. Results were 
expressed in mg of quercetin  per 1 g of dry extract.

Fig. 5. Standard curve for quercetin for TFC testing – a 
graph of absorbance versus quercetin concentration

Antiradical activity analysis
Antiradical activity was determined with the ABTS+• 
discolouration test, with modifications.9,10 The ability of 
the extract to quench ABTS+• free radicals was deter-
mined using equation:

Capture % = [(AC − AA)/AC] × 100,

where: AC is the absorbance of the control and AA is 
the absorbance of the sample. The absorbance was mea-
sured at 734 nm after a 6-min incubation. The results 
were obtained from measurements made for each sam-
ple and expressed as milligrammes of Trolox of dry ex-
tract (Trolox equivalents).

Fig. 6. Standard curve for Trolox for testing anti-radical 
activity – a graph of the dependence of the percentage of 
inhibition on the concentration of Trolox.

Results
The tests carried out allowed for the determination of the 
total polyphenol content in the TPC extracts (total phe-
nolic content), expressed as the equivalent of gallic acid in 
plant extracts (mg/g) at the level of 43.52±2.37 mg/g. The 
analysis performed allowed the determination of the fla-

vonoids in the TFC extracts, expressed as the equivalent 
quercetin in the tested extracts at the level of 6.08±0.48 
mg/g. The ABTS activity test showed significant antiox-
idant potential of the B. jaeschkeana C.K. Schneid. fruit 
extract. Antiradical capacity (ABTS+•) expressed as mg 
Trolox per g of dry extract was 31.15 mg/g.

Discussion
Despite the long tradition of medicinal use of barberry 
species, relatively few of them have been tested in terms 
of chemical composition, chemopreventive potential 
and nutraceutical use. The content of polyphenols and 
flavonoids as well as antioxidant properties were deter-
mined only for selected species of Berberis L. For exam-
ple, in fresh fruits of Berberis heteropoda, the TPC value 
was 68.55 mg GAE/g, expressed in milligrams of gal-
lic acid equivalent per gram of fresh fruit weight, and 
the TFC value was 108.42 mg QE/g, expressed in milli-
grams of rutin equivalent per gram of fresh fruit pulp.11 
For Berberis cretica, the TPC value was determined to 
be 190 mg GAE/g, and for B. sibirica, the TPC value was 
determined to be 159 mg GAE/g.12,13 Traditional east-
ern medicine knows genus from the antimicrobial ac-
tivity of its roots rich in alkaloids. It is known that fruits 
of Berberis L. contain lower level of alkaloids so they 
are safe and eadible.5,6 Until now antioxidant potential 
of this fruits has been very poorly examined. Bewal et 
al. has assessed the influence of extraction method on 
antioxidant metabolites in B. jaeschkeana C.K. Schneid. 
fruits and they obtained higher level of TPC and TFC 
using microwave extraction.14,15 The fruits of Berberis 
jaeschkeana C.K. Schneid. examined in this study seem 
to be worth further research because it is as valuable 
in this respect as other species of the genus Berberis L. 
Thea are source of antioxidants which can be used as a 
chemoprevention in nutraceutics or can be potential as 
antioxidants in cosmetology.

Conclusion
B. jaeschkeana C.K. Schneid. are characterised by a high 
content of polyphenols and high antioxidant activi-
ty. Therefore, they can be considered as chemoprevet-
ive agent. It can be also considered for potential use in 
cosmetology as natural antioxidants or for naturally ex-
tending the shelf life of food products.
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