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ABSTRACT
Green Tea, made from Camellia sinensis plant
leaves, is one of the most popular drinks in the world. For
the past decades, scientists have studied this plant in terms
of potential health benefits. Research has shown that green
tea helps prevent stroke, malignancy and infections. In this
paper, antioxidant activity and total phenol content of 4
samples of green tea from local Tuzla stores were
investigated, of which two were of foreign origin. The
antioxidant activity of the samples was analyzed using
FRAP and DPPH methods. The obtained results show that
the highest content of total phenols and the largest
antioxidant capacity has a sample of foreign origin. The
content of total phenols in the samples ranges from 60.01 to
79.34 mg GAE/g. The highest FRAP value is 3.34 mmol/g.
The antioxidant capacity was also confirmed by the DPPH
method. The IC50 value ranges from 0.014 to 0.030 mg/mL.
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I.

INTRODUCTION

Green tea (Camellia sinensis Theaceae) was
discovered in China 3000 BC or earlier and is known to
have various medical effects. It has been proven that
green tea ingredients have a certain level of efficiency
against cancer, obesity, bacterial and viral infections
(Suzuki et al., 2012). The main components of green tea
are polyphenols that are responsible for the antioxidative
and other health benefits of green tea. The main
polyphenols in green tea are flavonoids. Four major
flavonoids are catechin, epicatechin, epigallocatechin,
epicatechin gallate and epigallocatechin gallate.
Epigallocatechin gallate is considered to be the most
significant active component (Sinija and Mishra, 2009).
The structures of these components are shown in Figure
1. (Hodgson et al., 2013). Several studies have noted the
positive effects of green tea extract on fat metabolism
during and after exercise, and after shorter and longer
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intake. However, in general, the literature is
unconvincing. The fact is that not all the effects are
related to differences in study design, bioavailability of
green tea extract and variations in measurement
(oxidation of fat) (Hodgson et al., 2013). Green tea acts
as a cyclooxygenase inhibitor, lipoxygenase, a factor of
tumor necrosis and interleukinic pathways and ultimately
controls the development and progression of tumors
(Rahmani et al., 2015). The chemical composition of
green tea is complex. Protein content is 15-20% dry
weight, amino acids 1-4% dry mass (5-N-ethylglutamin,
glutamic acid, tryptophan, glycine, serine, aspartic acid,
tyrosine, valine, leucine, threonine, arginine and lysine),
carbohydrates 7% dry weight (cellulose, pectin, glucose,
fructose and sucrose), minerals and trace elements 5%
(calcium, magnesium, chromium, manganese, iron,
copper, zinc, molybdenum, selenium, sodium,
phosphorus, cobalt, strontium, nickel, potassium, fluoride
and aluminum). The composition of certain bio
components in green tea is shown in Table 1.

Figure 1: Chemical structures of catechin, epicatehin,
epigallocatechin, epicatechin gallate and
epigallocatechin gallate
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Table 1 : Content of Individual Components (%) in
Green Tea and Its Solution
Component

Green Tea

Solution

Proteins

15

traces

Amino acid

4

3.5

Fibers

26

0

Carbohydrates

7

4

Lipids

7

traces

Pigments

2

traces

Minerals

5

4.5

Phenolic components

30

4.5

Oxidized phenolic
components

0

4.5

II.

METHODOLOGY

All chemicals were of high purity grade,
purchased from Aldrich and used without further
purification.
Total Phenolic Content
The content of polyphenols was determined
according to the procedure previously published (Tawaha
et al., 2007). Appropriate dilution was prepared for each
of the extracts. Absorbance of the resulting blue colored
liquids was measured at 765 nm, using a Shimadzu UVmini-1240 UV/Vis Spectrophotometer. Quantitative
analysis was performed based on the standard calibration
curve of gallic acid, using the concentration range
between 3 mg/mL and 150 mg/mL (y = 0.0049x +
0.0449; R² = 0.9982). Calibration curve of the gallic acid
is shown in Figure 2.

Ferric Reducing Antioxidant Power Assay (FRAP)
The determination of ferric reducing antioxidant
power or ferric reducing ability (FRAP assay) was
performed as described earlier (Jiménez-Aspee et al,
2014). To prepare the calibration curve, solutions of
FeSO4 x 7H2O were prepared in the concentration range
of 200-1000 μmol/L (y = 0.0005 + 0.0744; R² = 0.9981).
In each tube, 0.1 mL of extract and 3 mL of FRAP
reagent were added. The samples were incubated in an
aqueous bath for 30 minutes at 37 °C, and the absorbance
was measured at 593 nm. Obtained calibration curve of
the FeSO4 x 7H2O is shown in Figure 3.

Figure 3: Calibration curve of the FeSO4 x 7H2O
DPPH Radical Scavenging Activity
2,2-diphenyl-1-picryl-hydrazyl (DPPH) method
was performed according to the method described earlier
(Benvenuti et al, 2007). The radical scavenging effect (%)
or percent inhibition of DPPH radical was calculated
according to the equation:
[(Acontrol-Asample)/Acontrol] x 100,
where Asample is the absorbance of the solution
containing the sample at 517 nm and Acontrol is the
absorbance of the DPPH solution. The results are
expressed as the IC50 value (mg/mL) or the concentration
of extract that caused 50% neutralization of DPPH
radicals.

III.

RESULTS AND DISCUSSION

The content of total phenol in samples of
commercial tea is shown graphically at Figure 4. Samples
of foreign origin (sample 1 and 3) showed the greatest
deviations in the content of total phenols. Sample 1
contains the highest polyphenol (79.34 mg GAE / g),
while sample 3 is the lowest (60.01 mg GAE / g). These
values are significantly higher than the results obtained
by other researchers for this type of tea (Taheri et al.,
2011; Nibir et al., 2017).

Figure 2: Calibration curve of the gallic acid

15

This work is licensed under Creative Commons Attribution 4.0 International License.

ISSN: 2349-8889
Volume-6, Issue-4 (July 2019)

International Journal for Research in
Applied Sciences and Biotechnology
www.ijrasb.com

https://doi.org/10.31033/ijrasb.6.4.4

Figure 4: Content of total phenols in green tea
extracts
The results of the antioxidative capacity
obtained by the FRAP method are shown at Figure 5.
Values ranged from 3.34 mmol/g for a sample with a
maximum of 2.41 mmol/g for a sample with the lowest
FRAP value. The results obtained by the DPPH method
(Figure 6) confirm the results obtained by the FRAP
method. The summarized results of the research are
shown in Table 2.

temperature, solvent used) have a significant effect on the
content of bioactive substances in the drink itself, such as
polyphenolic compounds and methylxanthines (caffeine,
theophylline, teobromine). Other factors, such as:
geographic origin and conditions for processing and
storing teas, have great influence on tea quality. The level
of fermentation is associated with the amount of caffeine
in teas, longer fermented teas have a lower overall
content of polyphenols, lower catechin content, and lower
antioxidant capacity (Zhao et al., 2014). The effect of the
extraction of bioactive substances from green tea during
the preparation of the tea beverage depends on the
extraction conditions. Results have confirmed that
aqueous extraction of green tea at 80 °C leads to higher
antioxidative capacity compared to extraction at room
temperature (Ramírez-Aristizabal et al., 2017). Studies
have showed that the maximum extraction effect is
achieved during water extraction at 80 °C for 5 minutes
when the tea is in powder form, for 15 minutes when the
tea is in the bag and for 30 minutes when the extraction is
carried out from tea leaves (Kopjar et al. , 2013).
Table 2: Summarized Results of the Analysis of Total
Phenol Content and Antioxidative Capacity
Sample
1
2
3
4

TPC
[mg
GAE/g]
79.34
61.84
60.01
60.06

IV.

Figure 5: Results of antioxidative capacity obtained by
FRAP method

FRAP
[mmol/g]

DPPH
[mg/mL]

3.34
3.22
2.41
3.09

0.014
0.023
0.030
0.027

CONCLUSION

The results of this investigation showed that
commercial green tea from Tuzla markets have high
content of polyphenols and high antioxidant capacity.
Probably the price is dictated by the quality in the case of
tested tea samples. The displayed results of TPC, FRAP
and DPPH for each sample of tea in this analysis may
differ from other published values due to differences in
tea variety, type of soil, height of cultivation, post harvest
storage, processing conditions and ontogenetic factors.

REFERENCES

Figure 6: Results of antioxidative capacity obtained by
DPPH method

tea

Studies have shown that the conditions during
preparation (tea extraction time, extraction

16

[1] Benvenuti S., Pellati F., Melegari M. & Bertelli D.
(2004). Polyphenols, anthocyanins, ascorbic acid, and
radical scavenging activity of rubus, ribes, and aronia.
Journal of Food Science, 69(3), 164-169.
[2] Hodgson B. A., Randell, K. R. & Jeukendrup E. A.
(2013). The effect of green tea extract on fat oxidation at
rest and during exercise: evidence of efficacy and
proposed mechanisms. Advances in Nutrition, 4(2), 129140.
[3] Jiménez-Aspee F., Quispe C., Soriano C. M. P.,
Fuentes Gonzalez J., Hüneke E., Theoduloz C. &

This work is licensed under Creative Commons Attribution 4.0 International License.

International Journal for Research in
Applied Sciences and Biotechnology
www.ijrasb.com

ISSN: 2349-8889
Volume-6, Issue-4 (July 2019)
https://doi.org/10.31033/ijrasb.6.4.4

Schmeda-Hirschmann G. (2014). Antioxidant activity and
characterization of constituents in copao fruits (Eulychnia
acida Phil., Cactaceae) by HPLC–DAD–MS/MSn. Food
Research International, 62, 286-298.
[4] Kopjar M., Knežević I. & Piližota V. (2013). Sadržaj
polifenola, antocijana i antioksidativna aktivnost voćnih
čajeva. Hrana U Zdravlju I Bolesti, Znanstveno-Stručni
Časopis Za Nutricionizam I Dijetetiku, 2(2), 42-49.
[5] Nibir Z. M., Sumit A. F., Akhand A. A., Ahsan N. &
Hossain M. S. (2017). Comparative assessment of total
polyphenols, antioxidant and antimicrobial activity of
different tea varieties of Bangladesh. Asian Pacific
Journal of Tropical Biomedicine, 7(4), 352-357.
[6] Rahmani H. A., Al Shabrmi M. F., Allemailem S. K.,
Aly M. S. & Khan A. M. (2015). Implications of green
tea and its constituents in the prevention of cancer via the
modulation of cell signalling pathway. BioMed Research
International, Article ID 925640.
[7] Ramírez-Aristizabal L. S., Ortíz A., RestrepoAristizabal M. F. & Salinas-Villada J. F. (2017).
Comparative study of the antioxidant capacity in green
tea by extraction at different temperatures of four brands
sold in colombia. VITAE, 24(2), 132-145.
[8] Sinija V. R. & Mishra N. H. (2009). Green tea: health
benefits. Journal of Nutritional & Environmental
Medicine, 17(4), 232-242.
[9] Suzuki Y., Miyoshi N. & Isemura M. (2012). Healthpromoting effects of green tea. Proceedings of the Japan
Academy. Series B, Physical and biological sciences,
88(3), 88-101.
[10] Taheri M., Giahi M., Shahmohamadi R., Ghafoori
H., Aghamaali M. R. & Sariri R. (2011). Screening
antioxidant activity of extracts from different tea samples.
Pharmacologyonline, 3, 442-448.
[11] Tawaha K., Alali Q. F., Gharaibeh M., Mohammad
M. & El-Elimat T. (2007). Antioxidant activity and total
phenolic content of selected Jordanian plant species.
Food Chemistry, 104(4), 1372-1378.
[12] Zhao C., Li C., Liu S. & Yang L. (2014). The galloyl
catechins contributing to main antioxidant capacity of tea
made from camellia sinensis in china. Scientific World
Journal. Available at:
https://www.hindawi.com/journals/tswj/2014/863984/
. DOI: 10.1155/2014/863984

17

This work is licensed under Creative Commons Attribution 4.0 International License.

