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ABSTRACT
This independent study was intended to study the brainwave activities and attentive processing in
cumulative drinking of black tea. The Tea Phanna, a black tea, produced by the SriNapanTawane Community, Nan province was used in this study. Purposes: To study brainwave and
attention in cumulative drinking of black tea. Method: 20 urban working people were enrolled
to the study. Brainwaves in each participant were recorded by Brain Actor 2 channels
Electroencephalogram (EEG). The attention was investigated by spatial test of mechanical
aptitude and spatial relation test. Brainwaves were recorded at the time of eyes closed, eyes open
and doing spatial test before drinking black tea. The participants were asked to drink black tea
every 10 minutes alternately with doing spatial test until 30 minutes. Brainwaves also recorded at
the time of doing spatial test with eyes closed and eye open after drinking black tea. Results:
Cumulative drinking of black tea showed increased of alpha waves after 10 minutes of drinking
black tea along doing the spatial test (p<0.05). The effect associated with decrease of reaction
times in spatial test, nevertheless, not number of correction (p<0.05). Conclusion: Brainwaves
mainly in cumulative drinking black tea were alpha wave and associated with reaction time doing
test.
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1. Background and Reason
The urban lifestyle and a busy life all day makes people, nowadays, concern about their brain
health and potential of their brain. Therefore, food or diet for brain is one of trend today. Besides, the
brain function monitoring by many brain measurements are one of the interesting issues (R. Anand et
al., 2011).
The brain is the largest electricity generator in the body. Brain electricity can be defined as
brainwaves. The variety of brainwaves is influenced by neurotransmitters-neurochemical that affects
neurone function-that could affect health promotion in various aspects. 4 types of brainwaves have to
be recognized, Beta, Alpha, Theta and delta (Braverman et al., 2012). Each type of brainwave could
be affected by nutrients or substances from foods or beverages (de Jager and Kovatcheva, 2010). This
effect could promote regeneration or degeneration of total health benefits. To finding beverages that
we could find in daily life, therefore, could promote long term brain health.
Tea, Camillia sinensis, is one of the most popular beverages consumed in the world. There
are many types of tea which differentiate by fermentation process. Approximately three billion
kilogrammes of tea is produced and consumed yearly. Many kinds of tea are consumed in different
parts of the world. Green tea, which is 20% of consumption, is favoured in Japan and China. 78% of
tea consumption is black tea, which is consumed in Western countries and 2% is Oolong tea which is
produced (partially fermented) mainly in southern China (Khan and Mukhtar, 2007). Tea has broad

health benefits from green tea to black tea due to its plant chemicals. Catechin is the main compound
which is found in green tea whereas Theaflavin is mainly found in black tea. Not only theaflavin is
found in black tea but thearubigins, Theobromine, Theophylline, Theanine and caffeine also (Khan
and Mukhtar, 2007; Pinto, 2013). These kinds of components make various benefits for health such
as antioxidant, anticancer, antiatherosclerotic effect, moreover, brain health promotion such as
Alzheimer‘s disease, Parkinson even increase attention (Sharangi, 2009; Ruxton, 2009). A review by
Ruxton summarised 23 studies on the impact of caffeine on cognitive function finding positive
effects on mood, alertness, mental performance at acute intake 37.5 – 450 mg (Ruxton, 2009).
Interestingly, caffeine is known to inhibit neurotransmitters that slow down brain activity and
influence others that alter mental performance such as noradrenaline, dopamine and serotonin as the
study from Fredhlom (Ruxton, 2009). All this information was the reason for this study to study
brainwaves and attentive processes in cumulative drinking of black tea in order to promote longevity
and health. This study had been set to prove 2 main hypotheses, the first hypothesis was brainwaves
could be changed after cumulative drinking black tea and the second was attentive processes could
improve in cumulative drinking of black tea.
2. Objectives
1. To investigate attentive process in cumulative drinking of black tea.
2. To investigate brainwave in cumulative drinking of black tea.
3. Methodology
Twenty participants (12 females and 8 males) aged between 25-55 years old were
participated in this study. All participants had occupation in the area of health care and promotion.
Brainwaves activities were recorded by 2 channels electroencephalogram (EEG). All
electroencephalographic data were then computed by LearnMon programme version 1.72. The
attentive process was measured by using the Spatial Relationship Sub-test of the Mechanical
Aptitude and Spatial Relationships Tests by Joan and Norman (2004). All data were analyzed by
pair-t-test. The analysis of all brainwave types were done by wide range frequency (2-64 Hz), Beta
brainwave (13-30 Hz), Alpha brainwave (8-12 Hz), Theta brainwave (4-7 Hz) and Delta brainwave
(0.5-3 Hz), respectively.
4. Results
Regarding to a wide range frequency (2-64 Hz), according to mean of frequency shown in
this range at Fz electrode site, dominant frequency was Theta brainwave; nevertheless, at Cz
electrode site, the dominant data was Alpha brainwave. There was no significant changing of
frequency and spectrum in the frequency band at p-value < 0.05. Regarding to data in beta brainwave
frequency, frequency of beta waves only showed changing only during eyes closed period when
comparing between before and after drinking black tea. The frequency only changed at Fz position,
p-value <0.05. Regarding to data in alpha brainwave frequency, the frequency of alpha brainwave
showed significant change between during spatial test at 10th, 20th and 30th minute after drinking
black tea. The frequency of alpha waves at Fz position was increase at 10th minute and decrease a bit
at 20th minute. Finally, it increased again at 30th minute after drinking black tea. Nevertheless,
spectrum of alpha at Fz position wave showed a decreased significantly at 30th minute after drinking
black tea when compared from 10th minute after drinking black tea (p<0.05). Regarding to data in
theta brainwave frequency, the theta brainwave showed different changing significantly only during
eyes closed period. The spectrum of theta waves showed decrease significantly between before and
after drinking black tea at Cz position, p-value <0.05. Finally, at delta brainwave, frequency of delta
brainwave at Fz position showed decrease at 30th minute (p<0.05); nevertheless, spectrum of delta
brainwave showed increase, significantly, at Fz position also (p<0.05). Moreover, frequency of delta
brainwave also showed significant decrease at 30th minute when compared to 10th minute after
drinking black tea (p<0.05).

5. Discussions
The aim of the current study was to find out whether there was an influence of black tea on
brainwave and attentive process in a cumulative drinking period. In the current study, the influence to
brainwave and attentive process were tested by experimental design. The study indicated that 3 kinds
of dominant brainwaves, Beta brainwave, Alpha brainwave and Delta brainwave were shown during
spatial test after drinking black tea.
Interestingly, frequency of alpha brainwave along cumulative drinking of black tea was
shown significantly since the 10th minute; however, spectrum of the alpha brainwave changed
significantly after drinking black tea, after 30th minute. This effect associated with decreasing
reaction time of doing spatial test which corresponded to improved attentive processes. The
improvement of attention was associated with Bruin‘s study that also improved attention (De Bruin et
al., 2011). The influence of black tea in this study to attention associated with a study of Bruin that
black tea improved reaction times on the sensory-attention test (De Bruin et al., 2011), nevertheless,
not associated with Bruin‘s study in accuracy. Accordingly, alpha brainwave benefits corresponded
to memory storage and processing (Bravermann et al., 2012). Alpha brainwaves are still associated
with alertness and peacefulness (Sittiprapaporn, 2013; Huang and Charyton, 2008). Alpha brainwave
in current study are dominantly shown on Fz position where associated with working memory and
also attention, according to Broadmann cortical area (Cortical Functions, 2012). This effect of alpha
brainwave could be associated with attention on doing spatial test together ingredients from black tea,
Theanin (De Bruin et al., 2011), which is known to help attention and increase alpha wave activity
according to a study of Gomez-Ramirez and Owen (Bryan, 2008). Alpha brainwave has shown on Fz
position, though, it is also shown on Cz position which corresponded to somato association cortex,
according to Broadmann cortical area (Cortical Functions, 2012). This position related to working
memory from visual and visuomotor attention (Cortical Functions, 2012). Spectrums of alpha waves
from this position were associated with doing visual spatial test of participants.
The time of cumulative drinking black tea also showed beta waves in the period of eyes
closed compared to before and after drinking black tea. Beta brainwave showed on Fz position. This
position also refers to eye movements (Cortical Functions, 2012). This effect can refer eye
movements in eyes closed period effected by beta wave activity. The last interesting brainwave
shown in this study was delta brainwave. Delta brainwaves are related to complex problem solving
(Sittiprapaporn, 2013) and synchronization (Bravermann et al., 2012). Delta waves were shown
dominantly at Fz position which is associated with executive function memory and attention
according to Broadmann cortical areas (Cortical Functions, 2012). According to the times of delta
wave showing, delta waves presented dominantly since 30th minute after drinking black tea both
frequency and spectrum at Fz position. It could be assumed that the solving of spatial test at 30th
minute after drinking black tea was more complex than 10th or 20th minute; otherwise, cumulative
drinking black tea could present the effect from 30th minute after drinking black tea. In conclusion,
cumulative drinking of black tea could help promote alpha brainwave which help relaxing and
attention. This could promote longevity for brain health in the term of improving attention with no
stress.
6. Suggestions
There are some suggestions that should be done to understand the association of black tea,
brainwave and health promotion. The suggestions were shown as below.
6.1. With the reference of ingredients of black tea by Ruxton, there are some ingredients that
may be main active ingredients to brain. Some main ingredients such as Thearubigins, Caffeine and
Theaflivins should be measured and compared to effects of each main ingredient. This could help us
to explain more specific effects of black tea on brainwaves and attention.
6.2. In order to expand the explanation of brainwaves affected by black tea, the further study
should study rural people who may have an easy lifestyle. This could help us to understand more
effects of black tea.

6.3. According to the equipment, Brain Actor 2 channels EEG, could help us to understand
the limited information of brainwaves. The suggestion is to do more experiments on other types of
equipment in order to find more effects to brainwaves of black tea on other sides of the brain.
6.4. Interestingly, spectrum of beta brainwaves and theta brainwaves show a bit of a decrease
at 10 minutes after drinking black tea before increasing again at 20 minutes after drinking black tea.
Regarding to alpha waves also showed at 20 minutes after drinking black tea. It‘s expected that beta,
theta and alpha waves could be affected on brain functions after 20 minutes. In order to understand
more of this effect, the experiment is suggested to extend the time to more than 30 minutes such as 40
minutes.
6.5. In order to have a clear picture of cumulative drinking of black tea, the comparison of
experiment or control experiment should be set by using warm water. This could help explain more
effects of black tea.
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