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Table 1 - Total phenolic contents of tea samples after 10 and 30 min of brewing

Total phenolic contents of tea
samples after 10 min of brewing
(mg /| of gallic acid)

Total phenolic contents of tea samples after 30
min of brewing
(mg /| of gallic acid)

Black tea (BT1) 248.26° 279.26°
Black tea (BT2) 195.46° 261.58"°
C.T.C black tea (CBT2) 354.29° 372.26°
C.T.Cblack tea (CBT1) 337.062 365.682
Iranian Green tea 357.64% 366.35%
Chinese Green tea 335.74% 379.87%
Matcha tea 360.10? 362.852
White tea 229.64" 362.93°
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Different letters indicate a significant difference (p<0.05) in the total phenolic contents between treatments at a specific

brewing time (p<0.05).
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Table 2- Antioxidant activity of tea samples after 10 and 30 min of brewing

The antioxidant activity in 10 min of tea

brewing (UM Fesoy)

The antioxidant activity in 30 min of tea
brewing (UM Feso,)

Black tea (BT1) 396.05"
Black tea (BT2) 417559
C.T.C black tea e
(CBT2) 886.36
C.T.C black tea ¢
(CBT1) 1345.24
Iranian Green tea 1402.24°
Chinese Green tea 1255.86¢
Matcha tea 1681.362%
White tea 458.67f

464.55"
644.309

1189.66°

1559.05¢

1742.55%
1638.67°
1726.74°
784.36

Different letters indicate a significant difference (p<0.05) in the amount of antioxidant activity between treatments at a

specific brewing time.
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Correlation of total phenolic conten and antioxidant activity
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Fig. 1- Correlation chart of total phenolic contents and antioxidant activity of tea samples after 10 min of brewing
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Fig. 2- Correlation chart of total phenolic contents and antioxidant activity of tea samples after 30 min of brewing
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Table 3- The I1C50 of tea samples after 10 and 30 min of brewing

1C50 of tea samples after 10 and 30 min of tea IC50 of tea samples after 30 min of
brewing (g /1) brewing (g/1)

Black tea (BT1) 3.98° 2.70°
Black tea (BT2) 3.982 2.78°
C.T.C black tea (CBT2) 1.96° 0.94°
C.T.C black tea (CBT1) 1.97°¢ 0.92°
Iranian Green tea 1.77¢ 0.74"
Chinese Green tea 1.81¢ 0.77¢
Matcha tea 1.72° 1.64¢
White tea 3.84° 2.20°
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Different letters indicate a significant difference (P<0.05) in the IC50 value between treatments at a specific brewing time.
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Fig. 3- Correlation chart of total phenolic content and ICS50 of tea samples after10 min of brewing

o9l @3 48B3 Vo 51 s gla SAigeI ICS0 9 JS' Jgid LS 5 (im0 (Simaod 13903 =T 13503



S £l (8 (59700 9 (ST BT Cllad ( Jgid OS5 2 (6913 Gl 31 (o

Correlation of IC50 and total phenolic content
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Fig. 4- Correlation chart of total phenolic content and IC50 of tea samples after 30 min of brewing
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Table 4- The caffeine content of tea samples after 10 and 30 min of brewing

The caffeine content of tea samples after 10
min of brewing
(ppm of pure caffeine)

The caffeine content of tea samples after
30 min of brewing
(ppm of pure caffeine)

Black tea (BT1) 14.54°
Black tea (BT2) 11.82°9
C.T.C black tea (CBT2) 25.05°
C.T.C black tea (CBT1) 23.87°¢
Green tea (Iranian) 13.49 "
Green tea (Chinese) 8.06"
Matcha tea 25.592
White tea 16.61°

17.65°
15.93°¢
27.01°
24.38°¢
17.477
10.28"
25.64°
20.18%

Different lowercase letters indicate a significant difference (P<0.05) in the amount of caffeine between treatments at a

specific brewing time.
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Abstract

Introduction: The production process of teas and their brewing conditions play a significant
role in the properties and compounds found in various types of tea. In this research, the effect
of tea brewing time on the amount of total phenolic compounds, antioxidant activity and
caffeine content of extracts from four types of tea was investigated.

Materials and Methods: Black, white, green and matcha teas were brewed at a constant
temperature of 90°C for 10 and 30 minutes, then the total phenolic compounds were
determined by the Folin-Ciocalteu method and antioxidant activity was measured by the
DPPH and FRAP methods. Caffeine content was also measured by spectrophotometry.
Results: Increasing the brewing time from 10 to 30 minutes increased the antioxidant activity,
total phenolic compounds, and caffeine content in the tea extracts. In 10 minutes of brewing
the examined teas, the highest amounts of total phenolic compounds (360.10 g/L of gallic
acid), antioxidant properties obtained from the Frap test (1681.36 um FeSO4) and caffeine
content (25.59 mmol/L) belonged to matcha tea while the highest IC50 value obtained from
the DPPH test (3.98 mmol/L) belonged to black teas. In 30 minutes of tea brewing, the
highest amounts of total phenolic compounds (379.87 mg/L of gallic acid) and antioxidant
activities obtained from the FRAP test (1742.55 um FeSO4) belonged to chinese green tea
and Iranian green tea, respectively. The highest amounts of IC50 (2.78 g/L) and caffeine
(27.01 mg/L) belonged to black teas.

Conclusion: The results showed that the type of tea and its brewing conditions have a significant
effect on the amount of bioactive compounds present in the consumed tea extract.

Keywords: Antioxidant Activity, Brewing, Caffeine, Total Phenolic Compounds, Tea.
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