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ABSTRACT
The health benefits of green and black tea are mainly associated with their antioxidant potential and
phenolic compounds. The present study aimed to evaluate the effects of dried rose petals (Rosa
damascena) on the antioxidant capacity of green and black tea. Antioxidant capacities of tea and rose
infusions were assessed using 2, 2-diphenyl-1-picrylhydrazyl (DPPH) and 2, 2-azinobis-3ethylbenzothiazoline-6-sulphonic acid (ABTS) radical scavenging. In the DPPH method, various
concentrations of rose increased the radical scavenging activity of green tea, while the higher
concentrations (2 g) negatively influenced the radical scavenging activity of black tea. In the ABTS
assay, lower concentrations of rose (0.5 and 1 g) significantly increased the antioxidant activity of
green tea. Moreover, various concentrations of rose enhanced the ABTS radical scavenging activity
of black tea. According to the results, higher concentrations of rose decreased the DPPH radical
scavenging activity of black tea, while the lower concentrations exerted synergistic antioxidant effects
on the ABTS radical scavenging activity of green tea.
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Introduction
Tea (Camellia sinensis L.) is the most
widely consumed beverage in the world next to
water. Depending on the manufacturing process,
several varieties of tea could be produced,
including white, yellow, green, red, and black
tea.1-4
Today, green tea has gained popularity
across the world owing to its numerous health
benefits, including antioxidant, antimicrobial,
anti-carcinogenic,
and
anti-inflammatory
5, 6
properties. Green tea is obtained from fresh
tea leaves and is often the preferred beverage in
Japan, China, and Western countries. Green tea
reduces the risk of free radicals and oxidative
stress,7, 8 which in turn decreases the potential
risk of life-threatening diseases such as cancer,
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coronary heart disease, stroke, and obesity.9-11
Furthermore, green tea is an abundant source of
chemical components, such as polyphenols,
which are known to have potent antioxidant
properties.12, 13 The beneficial effects of black
and green tea are associated with the antioxidant
activities of their phenolic compounds.14
Black tea consumption constitutes
approximately 80% of the total tea beverage
industry.15 Among various types of tea, black
tea has a higher consumption rate compared to
green tea in different regions across the world.
Black tea is an abundant source of polyphenolic
compounds, which have numerous health
benefits considering their antioxidant, antiinflammatory, and antitumor properties.16 Tea
leaves contain various polyphenols and
flavonoids. Catechins are the main polyphenols
found in tea.13 Non-toxicity is another major
benefit of tea.17 Antioxidants play a key role in
regulating defense against oxidative stress.18
Rose (Rosa damascena) belongs to the
Rosaceae family and is an important ornamental
MUK-JAEHR
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plant used in foods and traditional medicines.19
Rose contains large amounts of phenolic
compounds, which are associated with
remarkable antioxidant capacity.9, 20 Addition of
dried rose petals to tea is a routine practice in
many regions in Iran, which provides a plausible
taste and a pleasant aroma. In other parts of the
world, it is common to drink tea with milk or
lemon. Reports are indicative of the effects of
whole and skimmed milk,21 milk and sugar,22
soy milk,23 and ascorbic acid 14 on the
antioxidant potential of tea.
The present study aimed to investigate the
effects of dried R. damascena petals on the
antioxidant activity of green and black tea.
Materials and Methods
Preparation of Plants
In this study, green tea, black tea, and dried
R. damascena petals were purchased from a
local market in Urmia, Iran (The origin of that is
unknown).
Experimental Chemicals
Potassium per sulfate, 2,2-azinobis-3ethylbenzothiazoline-6-sulphonic acid (ABTS),
2,2-diphenyl-1-picrylhydrazyl (DPPH), and
butylated
hydroxytoluene
(BHT)
were
purchased from Sigma-Aldrich Chemie
(Steinheim, Germany). In addition, the
analytical grades of ethanol and methanol were
obtained from Merck (Germany).

were cooled at room temperature and were
filtered with Whatman grade 42 filter paper. The
filtrates were immediately used for the
antioxidant assays.
DPPH Radical Scavenging Assay
Scavenging activity of the samples was
determined using DPPH radical scavenging
assay.24 To do so, 50 microliters of each infusion
(dilution: 1:5) were added to two milliliters of
DPPH methanol solution (24 µg/ml). After
shaking, the samples were preserved at room
temperature in the dark for one hour.
Afterwards, the absorbance of the samples was
recorded against a blank at 517 nm using a
spectrophotometer (LKB Novaspec
II;
Pharmacia, Sweden). Radical scavenging
activity of the samples was calculated based on
the following formula:
Radical Scavenging Activity (%)= (Ablank −
Asample)/(Ablank)×100
where Ablank is the absorbance of the blank
(DPPH solution), and Asample represents the
absorbance of the samples. In this process, BHT
(2 mg/ml) was used as the positive control.

ABTS Radical Scavenging Assay
The ABTS radical stock solution was
prepared by blending the aqueous solutions of
ABTS (7 mM) and potassium persulfate (2.45
mM), and the combination was preserved in the
dark for 16 hours.25 Following that, the greenblue solution was diluted with ethanol in order
Preparation of Tea and Rose Infusions
Rose infusions were prepared using various
to obtain the absorbance of 0.7±0.02 at 734 nm
concentrations of tea and dried rose petals,
using a spectrophotometer (LKB Novaspec II;
which were similar to those commonly
Pharmacia, Sweden). In addition, 200
consumed with tea. Green and black teas (2 g)
microliters of each sample (diluted with distilled
water 1:20) was mixed with two milliliters of
and dried rose petals (0.5-2 g) were added to hot
ABTS solution. After incubation at room
distilled water (500 ml) and brewed in an
temperature for six minutes, the absorbance was
Erlenmeyer flask at the temperature of 80 ºC for
measured at 734 nm. ABTS radical scavenging
10 minutes. Seven groups of samples were
activity was calculated using the following
prepared; one group had only two grams of tea,
equation:
three groups contained 0.5, one, and two grams
of dried rose petals, and three groups were
ABTS Radical Scavenging Activity (%)=
infusions of tea and dried rose petals (two grams
(Ablank− Asample)/(Ablank)×100
of tea, 0.5 gram of rose petals, two grams of tea
with one gram of rose petals, and two grams of
In this process, BHT (2 mg/ml) was used as
tea with two grams of rose petals). The infusions
the reference compound.
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Statistical Analysis
In this study, all the measurements were
performed in triplicate. Data analysis was
performed in SPSS version 9.1 (SAS Institute,
Cary, NC) using Tukey’s multiple range test to
determine the significant differences between
the treatments at the significance level of
P≤0.05.
Results and Discussion
DPPH assay has been widely used to
examine the antioxidant activity of various
herbal extracts. This assay is a simple and quick
method for the assessment of radical scavenging
activity. In DPPH assay, the purple color of the
DPPH solution becomes yellowish due to
receiving hydrogen atoms or electrons from an
antioxidant.
The DPPH radical scavenging activity of
green tea, rose, and their infusions are depicted
in Figure 1. As can be seen, various
concentrations of rose (0.5, 1, and 2 g) increased
the radical scavenging activity of green tea. The
infusion of green tea with two grams of rose
(GT2R2) showed the strongest radical
scavenging effect (50.18%), while this rate was
estimated at 19.38% in green tea alone (GT2),
and the combination containing two grams of
rose (R2) had 28.07% radical scavenging
activity. In addition, the rate of radical
scavenging activity was estimated at 8.30% and
16.35% in the infusions with one and 0.5 gram
of rose (R0.5 and R1), respectively.

Fig. 1. DPPH Radical Scavenging Activity of Green Tea,
Rosa damascena, and their infusions (Small letters show
significant differences [P<0.05] among the DPPH
scavenging activity of the samples; BHT (2 mg/ml) as the
positive control)
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The DPPH radical scavenging activity of
black tea, rose, and their infusions are illustrated
in Figure 2. According to the findings, lower
concentrations of R. damascena (0.5 and 1 g)
enhanced the radical scavenging activity of
black tea. On the other hand, the infusion of
black tea with two grams of rose (BT2R2)
showed the strongest radical scavenging effect
(51.20%), while two grams of black tea alone
(BT2) had a radical scavenging activity of
29.35%, and two grams of rose (R2) had a
radical scavenging activity of 28.07%.
Therefore, it could be inferred that the higher
concentrations of R. damascena negatively
influenced the radical scavenging activity of
black tea.

Fig. 2. DPPH Radical Scavenging Activity of Black Tea,
Rosa damascena, and their infusions (Small letters show
significant differences [P<0.05] among the DPPH
scavenging activity of the samples; BHT (2 mg/ml) as the
positive control)

In the ABTS assay, the green-blue color of
the ABTS solution became yellowish or
colorless due to receiving hydrogen atoms or
electrons from an antioxidant. The antioxidant
activity of lipid- and water-soluble compounds
could be measured using the ABTS assay.26
Figure 3 shows the ABTS radical scavenging
activity of green tea, R. damascena, and their
infusions. Various concentrations of rose (0.5, 1,
and 2 g) increased the radical scavenging
activity of green tea.
According to the results, GT2R2 had the
most significant radical scavenging effect
(98.63%), while this rate was 60.47% in GT2
and 69.77% in R2. Moreover, lower
concentrations of R. damascena (R0.5 and R1)
had the radical scavenging activity of 7.16% and
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24.75%, while GT2R0.5 and GT2R1 exhibited
78.77% and 91.77% of radical scavenging
activity, respectively. These values were higher
compared to the antioxidant activities of the
combination of green tea and R. damascena
(R0.5 and R1). Therefore, it could be concluded
that the lower concentrations of R. damascena
(0.5 and 1 g) exerted synergistic antioxidant
effects on the radical scavenging activity of
green tea.

Fig. 3. ABTS Radical Scavenging Activity of Green Tea,
R. damascena, and their infusions (Small letters show
significant differences [P<0.05] among the ABTS
scavenging activity of the samples; BHT (2 mg/ml) as the
positive control)

The ABTS radical scavenging activity of
black tea, R. damascena, and their infusions are
illustrated in Figure 4. In general, various
concentrations of R. damascena (0.5, 1, and 2 g)
enhanced the radical scavenging activity of
black tea. In addition, BT2R2 showed the
highest radical scavenging effect (97.38%),
while this rate was estimated at 56.71% in BT2
and 69.77% in R2.

Fig. 4. ABTS Radical Scavenging Activity of Black Tea,
R. damascena, and their infusions (Small letters show
significant differences [P<0.05] among the ABTS
scavenging activity of the samples; BHT (2 mg/ml) as the
positive control)
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The present study aimed to assess the
effects of dried rose petals on the antioxidant
activities of green and black tea infusions.
According to the findings, R. damascena
increased the DPPH radical scavenging activity
of green tea, while the higher concentrations
decreased the radical scavenging activity of
black tea. Moreover, R. damascena improved
the ABTS radical scavenging activity of green
and black tea.
Several studies have investigated the
effects of various additives (e.g., ascorbic acid,
bovine milk, soy milk, and sugar) on the
antioxidant potential of tea. The findings have
demonstrated that the addition of ascorbic acid
could increase the total antioxidant activity of
black and green tea.14 In a study, Ryan and Petit
stated that the addition of various volumes of
whole milk and semi-skimmed or skimmed
bovine milk to tea infusions could reduce the
antioxidant capacity of black tea.21
Another research in this regard confirmed
that the addition of various volumes of soy milk
could decrease the total antioxidant capacity of
a black tea infusion.23 In the mentioned study,
the addition of milk and sugar was observed to
reduce the DPPH radical scavenging activity of
black tea.22 It has been argued that the addition
of whey proteins could decrease the antioxidant
activity of green tea.27 Previous studies have
also investigated the effects of various brewing
methods on the antioxidant properties of green
tea. According to the obtained results, water
temperature has a significant effect on the
extraction of antioxidant compounds, so that the
efficiency was higher with the use of hot water
extraction.28
Although the antioxidant activity of rose
flowers has been previously reported, there are
no data on the effects of rose infusions on the
antioxidant activity of tea. In a study in this
regard, Sagdic et al. claimed that the fresh
flower extract of R. damascena caused the
antiradical activity of 75.51% at 100 ppm.29 In
another research,30 the methanolic extract of
fresh R. damascena flowers was associated with
the antiradical activity of 89.44%.
In another study in this regard, the
antioxidant capacity of the methanolic extracts
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of three rose species (R. damascena, R.
bourboniana, and R. brunonii) was compared
using the DPPH assay. According to the
findings, the extract of R. brunonii exhibited the
maximum
radical
scavenging
activity
(64.5±0.38%), followed by R. bourboniana
(51.8±0.46%)
and
R.
damascena
(43.6±0.25%).19
Conclusion
The present study aimed to investigate the
effects of dried rose petals (R. damascena) on
the antioxidant capacity of green and black tea.
According to the results, higher concentrations
of R. damascena decreased the DPPH radical
scavenging activity of black tea, while the lower
concentrations exerted synergistic antioxidant
effects on the ABTS radical scavenging activity
of green tea.
Acknowledgements
Hereby, we extend our gratitude to Urmia
University in Urmia, Iran for the financial
support of this research project.
References

1.

2.
3.

4.
5.

6.

Raal A, Orav A, Püssa T, Valner C, Malmiste B,
Arak E. Content of essential oil, terpenoids and
polyphenols
in
commercial
chamomile
(Chamomilla recutita L. Rauschert) teas from
different countries. Food Chem 2012; 131(2):
632-638.
Schönthal AH. Adverse effects of concentrated
green tea extracts. Mole Nutr Food Res 2011;
55(6): 874-885.
Wang L, Gong L-H, Chen C-J, Han H-B, Li HH. Column-chromatographic extraction and
separation of polyphenols, caffeine and theanine

from green tea. Food Chem 2012; 131(4): 1539-1545.

Wu AH, Butler LM. Green tea and breast cancer.
Mole Nutr Food Res 2011; 55(6): 921-930.
Salahinejad M, Aflaki F. Toxic and essential
mineral elements content of black tea leaves and
their tea infusions consumed in Iran. Biol Trace
Elem Res 2010; 134(1): 109-117.
Perumalla A, Hettiarachchy NS. Green tea and
grape seed extracts—Potential applications in
food safety and quality. Food Res Int 2011; 44(4):
827-839.

7.
8.

9.

10.

11.

12.
13.

14.

15.
16.

17.
18.

19.

Benzie IF, Szeto Y. Total antioxidant capacity of
teas by the ferric reducing/antioxidant power
assay. J Agric Food Chem 1999; 47(2): 633-636.
Langley-Evans SC. Antioxidant potential of
green and black tea determined using the ferric
reducing power (FRAP) assay. Int J Food Sci
Nutr 2000; 51(3): 181-188.
Leenen R, Roodenburg A, Tijburg L, Wiseman S.
A single dose of tea with or without milk
increases plasma antioxidant activity in humans.
Eur J Clin Nutr 2000; 54(1): 87-92.
Ramarathnam N, Osawa T, Ochi H, Kawakishi S.
The contribution of plant food antioxidants to
human health. Trends Food Sci Technol 1995;
6(3): 75-82.
Robinson EE, Maxwell SR, Thorpe GH. An
investigation of the antioxidant activity of black
tea using enhanced chemiluminescence. Free
Radic Res 1997; 26(3): 291-302.
Almajano MP, Carbo R, Jiménez J, Gordon MH.
Antioxidant and antimicrobial activities of tea
infusions. Food Chem 2008; 108(1): 55-63.
Chan E W C, Lim Y Y, Chew Y L. Antioxidant
activity of Camellia sinensis leaves and tea from
a lowland plantation in Malaysia. Food Chem
2007; 102(4): 1214-1222.
Majchrzak D, Mitter S, Elmadfa I. The effect of
ascorbic acid on total antioxidant activity of
black and green teas. Food Chem 2004; 88(3):
447-451.
Li S, Lo C-Y, Pan M-H, Lai C-S, Ho C-T. Black
tea: chemical analysis and stability. Food Funct
2013; 4(1): 10-18.
Pan M-H, Lai C-S, Dushenkov S, Ho C-T.
Modulation of inflammatory genes by natural
dietary bioactive compounds. J Agric Food Chem
2009; 57(11): 4467-4477.
Fujiki H, Suganuma M, Imai K, Nakachi K.
Green tea: cancer preventive beverage and/or
drug. Cancer Lett 2002; 188(1): 9-13.
Moskaug JØ, Carlsen H, Myhrstad MC,
Blomhoff R. Polyphenols and glutathione
synthesis regulation. Am J Clin Nutr 2005; 81(1):
277S-283S.
Kumar N, Bhandari P, Singh B, Bari SS.
Antioxidant activity and ultra-performance LCelectrospray ionization-quadrupole time-of-flight
mass
spectrometry
for
phenolics-based
fingerprinting of Rose species: Rosa damascena:
Rosa bourboniana, and, Rosa brunonii. Food
Chem Toxicol 2009; 47(2): 361-367.

MUK-JAEHR

245

Aliakbarlu et al.

20. Ng T, Liu F, Wang Z. Antioxidative activity of
natural products from plants. Life Sci 2000;
66(8): 709-723.
21. Ryan L, Petit S. Addition of whole,
semiskimmed, and skimmed bovine milk reduces
the total antioxidant capacity of black tea. Nutr
Res 2010; 30(1): 14-20.
22. Sharma V, Vijay Kumar H, Jagan Mohan Rao L.
Influence of milk and sugar on antioxidant
potential of black tea. Food Res Int 2008; 41(2):
124-129.
23. Ryan L, Sutherland S. Comparison of the effects
of different types of soya milk on the total
antioxidant capacity of black tea infusions. Food
Res Int 2011; 44(9): 3115-3117.
24. Brand-Williams W, Cuvelier M, Berset C. Use of
a free radical method to evaluate antioxidant
activity. LWT Food Sci Technol 1995; 28(1): 2530.
25. Re R, Pellegrini N, Proteggente A, Pannala A,
Yang M, Rice-Evans C. Antioxidant activity
applying an improved ABTS radical cation
decolorization assay. Free Radic Biol Med 1999;

MUK-JAEHR

26(9): 1231-1237.
26. Erkan N, Ayranci G, Ayranci E. Antioxidant
activities of rosemary (Rosmarinus Officinalis
L.) extract, blackseed (Nigella sativa L.) essential
oil, carnosic acid, rosmarinic acid and sesamol.
Food Chem 2008; 110(1): 76-82.
27. Von Staszewski M, Pilosof AM, Jagus RJ.
Antioxidant and antimicrobial performance of
different Argentinean green tea varieties as
affected by whey proteins. Food Chem 2011;
125(1): 186-192.
28. Lin S-D, Liu E-H, Mau J-L. Effect of different
brewing methods on antioxidant properties of
steaming green tea. LWT Food Sci Technol
2008; 41(9): 1616-1623.
29. özkan G, Sagdiç O, Baydar N G, Baydar H. Note:
Antioxidant and antibacterial activities of Rosa
damascena flower extracts. Food Sci Technol Int
2004; 10(4): 277-281.
30. Baydar NG, Baydar H. Phenolic compounds,
antiradical activity and antioxidant capacity of
oil-bearing rose (Rosa damascena Mill.) extracts.
Ind Crops Prod 2013; 41: 375-380.

