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Abstract

This study is to determinate the percentage of caffeine and tannin in green tea by three
Libyan traditional methods and the effect of heating time. Also, it aimed to study the
nutritional healthy benefits and side effects of these constituents. Three samples of vert
chine chunmee (NAPT) of green teas were analyzed. The first sample was raw, the
second sample was boiled for 30 minutes and the third sample was boiled for 5
minutes. The heating temperature was at 100C°. The percentage of tannin and caffeine
were estimated in each sample. Caffeine percentage in the three samples was 0.021,
0.022, 0.012, respectively. Tannin participation in green tea prepared by second
Libyan traditional method (green tea boiled for 30 minutes) has 83mg/100ml of tannin.
This value is higher than raw and third Libyan traditional method (green tea boiled for
5 minutes), which it was 10.9 mg/100 ml and 49mg/100ml, respectively. This study
reveals that the heating time affects on the percentage of caffeine and tannin in green
tea; as the heating time increases, the percentage of caffeine and tannin increases. But
the percentage of tannin in green tea prepared by traditional Libyan methods was
higher than caffeine. The rise in tannin percentage in green tea may lead to genetic
defect; therefore, the third Libyan traditional method (boiling time for 5 min) may
nutritionally consider the best for improving human health, followed by the first
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Libyan method. They provide the smallest percentage of caffeine and tannin in Libyan
green tea beverages.

Keywords: Tannin, Caffeine, Libyan Traditional Methods, Heating Time, Nutritional
Healthy Benefits, Libyan Green Tea Beverage.

Introduction

Tea represents one of the majority consumable beverages in the world. Tea can be
classified into three main types, depending on the level of oxidation including green
tea, oolong tea and black tea.Green tea is mainly the healthiest form because it has the
maximum amount of polyphenol about 30-40%.While, the other teas types represent
about 3-10%. Nutritionally, tea has been believed a medicine and a healthful beverage
since ancient times. But, newly it has received a big deal of attention because tea
polyphenols are powerful antioxidants. !> Proximate analysis of green tea dried leave
demonstrated that it has 37% polyphenols, 25% carbohydrates, 3.5% Caffeine, 15%
protein, 4% soluble amino acids, 6.5 % lignins, 1.5% organic acids, 2% lipids, 5% Ash
and 0.5% chlorophyll. The polyphenols in green tea are flavan-3-ol derivatives
commonly known as catechins. These mainly consist of four compounds, (-)-
epicatechin (EC); (6.4% approximately), ' (-)-epigallocatechin (EGC) (19%
approximately); EC gallate (ECG) (13.6% approximately) and EGC gallate (EGCG)
that represents approximately 59% of the total of catechins ["*! which possesses strong
antioxidative activity. ) The method of extraction of tea has an effect on its phenolic
and caffeine contents and its biological activity.

A previous study in 2008 in USA reported that there was nothing of the speed at which
the caffeine is extracted, since tea was steeped for 3 minutes, not fewer. It does not
negate at all the idea that most of the caffeine is extracted during the first 30-45 s. It
guesses that speed of extraction during the first 30 s. All studies illustrate that even
after a 3-4 minutes infusion, there is still between 10-25% of caffeine left since that is
what come out in a second infusion. A report by Pakistani researchers , about effects
of temperature and water steeping duration on antioxidant activity and caffeine content
of tea, the result showed that the total phenolic contents of green tea prepared with
cold water steeping are higher than those of any other teas prepared in hot. It is
suggesting that some phenolic compounds in green tea might not be heat resistant and
degraded at higher temperatures. Another study in Addis Ababa , Athiopia, 2011 by
Tadelech Atomssa and A.V.G holop explained that green tea extract decreased the
absorption of non-heme iron by 25%. However, vitamin C enhances non-heme iron
absorption, so it should squeeze lemon into tea or eat other vitamin-C rich foods such
as broccoli, with the meal. [10-14]

Nutritionally, green tea is a popular beverage and can be used as food supplements. It
has been described by dietitian for assist patients with clogged arteries, endometrial
and ovarian cancer, low blood pressure, bone health (osteoporosis), changes in cervical
cells due to human papiloma virus (HPV), white patches in the gums, the prevention
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of Parkinson's disease. It decreasing cholesterol and hypertension and diabetes. Oral
health, weight loss, antiaging, Asthma, immunity, liver diseases, flu and cold. Other
uses included a range of cancers (bladder, esophagus, pancreas, breast, colon, stomach,
leukemia, mouth, prostate, and lung); acne, heart disease, diabetes, infertility, heart
health (high blood pressure, respiratory infections, improvement of athletic

performance and wrinkles. [1>-23]
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Figure 1. Polyphenols in Green Tea.

High-tannin tea has also been shown to diminish the need for blood removal from
people with iron overload, or hemochromatosis. Hemochromatosis arises from a
genetic defect that permits uncontrolled absorption of iron. [ Caffeine is recognized
as xanthine derivative which come from plants are possibly the oldest known
stimulants. It is the most potent ability to enhance alertness, put off sleep and to
develop attention. The bigger amounts of caffeine can cause difficulties. These ranges
are from headaches and anxiety to irritability and insomnia. [> ¢ In addition, green Tea
consumption has an effect on drugs. *** It may inhibit the actions of adenosine, raise
the effectiveness of beta-lactam antibiotics by decreasing bacterial resistance to
treatment, diminish the sedative effects of benzodiazepines enhance blood pressure in
people taking propranolol and metoprolol, reduce Clozapine if taken less than 40
minutes after drinking it. When taken together with ephedrine; green tea may lead to
insomnia, weight loss, agitation, and tremors. It also decreases blood levels of lithium.
Oral contraceptives can prolong the amount of time caffeine stays in the body and may
raise its stimulating effects, with Phenylpropanolamine can cause mania and a severe
rise in blood pressure. It should not be taken with warfarin because it has vitamin K
and, thus, can render warfarin ineffective and it should not be mix aspirin with green
tea together because increase the threat of bleeding. They both prevent platelets from

clotting. 1> 1% 2!l Therefore, studying of polyphenolic and caffeine contents in green
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teas beverages prepared by Libyan traditional methods will be high attention merit.
The aim of the present study is to determine the percentage of tannin and caffeine in
most common green tea performed by common Libyan methods. It is also to study
nutritional and healthy benefits and side effects of these constituents in each method.

Materials and Methods

Materials

Green tea samples, Analytical balance, hot water, 100 volume flasks, cooler,
separating funnels, filter papers, crucible, drier, and chemical solution such as
ammonia solution, chloroform, Qunine sulphate, 1N H2SO4, .

Sampling

The present study analyzes three samples of green tea from the vert chine chunmee
(NAPT), which is the most type of green tea used in Libya. First sample was raw
green tea, while, the second sample of green tea was boiled for 30 minutes. The third
sample of green tea was boiled for 5 minutes. The boiling temperature was 100 °C.

Extraction by Common Libyan Method for Caffeine

For manually separation of caffien, it takes 5 grams or 5 ml tea in 400ml hot water.
Put it in 100 volume flask + 5ml craz I+ Sml craz II & complete to volume by hot
water, cool it, then put all in separating funnel then add 10 ml ammonia solution &
separate by 25 ml chloroform for 5 times & collect in crucible.

Extraction by Common Libyan Method for Caffeine

For manually separation of tannin, it takes 5 grams or 5 ml of green tea in 400 ml
water, make it boiling for 1 hour then filtrate it. Add 1 gram Qunine sulphate to 25 ml
water then add 2.5 ml 1N H>SOj4 then add all to filtrate. The precipitate is formed by
known weight then dries it.

Statistical Analysis

Descriptive statistics were performed using SPSS Statistics Software Program
(version20, Inc., Chicago, Illinois, USA). Independent T Test was used to assess the
significance of the association between percentages of caffeine and tannin according
to temperature time of separation. In all tests, a <0.05 was regarded statistically
significant. All confidence intervals (Cls) were calculated at the 95% level of statistical
significance. Graphs of percentages of caffeine and tannins were constructed using
Microsoft office excel 2016 program. The percentage formulas were calculated based
on the Libyan National Center for Standards in the Nutrition Laboratory, Al-Arab
Medical University, Benghazi, Libya.
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Results and Discussion
Effect of Heating Time

In the present chemical analysis, there was a significance difference between
percentages of caffeine in the three sample preparations. The average percentage of
caffeine in the samples 1, 2, and 3 was 0.021%, 0.022%, 0.012%, respectively. In
comparison, there also was a significance difference between percentages of tannins
in the three sample preparations. The average percentage was 0.0109 %, 0.049 % and
0.083%, respectively. This indicates that caffeine and tannin contents increase with
heat, as the percentage increases by increasing the heating time.

Table 1: Average Percentages of Caffeine and Tannin in Green Tea Samples.

Tannin % Caffeine % Green Tea Sample

0.0109 0.021 Raw Green Tea (Sample 1)

Green Tea Boiled for 30 minutes

0.083 0.0224 (Sample 2)

Green Tea Boiled for 5 minutes
0.049 0.0125 (Sample 3)

According to the Libyan National Center for Standards, the Libyan standard criteria
ratio for caffeine in raw green tea steeped in boiled water was 1.5 %. While, the Libyan
standard criteria ratio for tannin in raw green tea was 10.5 %. This chemical analysis
demonstrated that the method of the preparation may affect on the percentage of
caffeine and tannin in green tea. For example, in tannin separation, the increase in the
temperature of green tea will raise the participation of tannin. The green tea prepared
by second Libyan traditional method contains 83mg/100ml of tannin. This value is
higher than the raw green tea sample and the sample prepared by the third Libyan
traditional method. It was 10.9 mg/100 ml and 49mg/100ml in raw green tea and
green tea prepared by third traditional Libyan method, respectively.

The Extraction Method that Nutritionally Benefit for Human Health

The second Libyan preparation considers the highest sample containing caffeine,
which has 22.4 mg/100 ml of caffeine. The third traditional method contains 12.5
mg/looml of caffeine whereas, the first traditional methods (raw green tea) contains
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2.1mg/100 of caffeine (Figures 2, 4). All these three samples prepared at a constant
time. In this study the second traditional Libyan method has higher percentage of
tannin than the first (raw green tea) and the third common method (Figures 3, 4).
Polyphenols are touting as excellent antioxidants. High-polyphenols tea has also been
shown to reduce the need for blood removal from people with iron overload [10-14].
In our study, the sample boiled for 30 minutes contains higher caffeine percentage
than other Libyan tradition preparations, which contains 22.4 mg/100ml of caffeine.

Temperture Caffeine 26

m Temperture Caffeine %

0.0224
0.021

0.0125

Raw green Tea boiled for Raw green Tea boiled for Raw green Tea
30 min 5 min

Figure 2. Caffeine Percentage in Green Tea Boiled for 30 min, Green Tea Boiled for
5 min and Raw Green Tea.

m Temperture Caffeine % W TempertureTannin %

0.083

Figure 3 . Percentage of Caffeine and Tannin in Green Tea Boiled for 5 min, Raw
Green Tea and Green Tea Boiled for 30 min.
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W TempertureTannin %

0.049

0.010

Figure 4. Tannin Percentage in Green Tea Boiled for 5 min, Raw Green Tea and
Green Tea Boiled for 30 min.

The results illustrated that there was statistically significant difference between
percentages of caffeine and tannin according to their heating times (P= 0.026). This
implies that tannin and caffeine percentages increase with heat. Also, tannin
percentages in the three green tea samples prepared by the Libyan traditional methods
were higher than caffeine percentages. Tannin may lead to genetic defect, abnormal
absorption of iron and other health difficulties [2,3]. Therefore, the boiling time in
green tea prepared by Libyan traditional method should be short to have a minimum
amount of tannin. This points to that the third Libyan traditional method (boiling time
for 5 min) is nutritionally the best for human health because it provides a healthy
percentage of caffeine and tannin, followed by the first Libyan traditional method.

Conclusion

In alternative medicine, green tea strongly has the ability to improve
alertness, put off sleep and to enlarge attention. However, consuming large
amount of caffeine may cause negative side effects such as headaches and
anxiety to irritability and insomnia. We can consider that all three Libyan
traditional methods performed for green tea samples have health benefits. A
30 minutes boiling traditional method is the most common Libyan method
contains the highest polyphenolic and caffeine contents. This indicates that
the second traditional Libyan method has higher percentage of tannin and
caffeine than raw and the third Libyan common methods.

Also, tannin percentages in the three green tea samples prepared by the Libyan
traditional methods were higher than caffeine percentages. The rise in tannin
percentage in green tea may lead to genetic defect, abnormal concentration of iron, and
other health problems. Consequently, the boiling time in green tea prepared by Libyan
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traditional method should be at short time. This picks out that the third Libyan
traditional method (boiling time for 5 min) may nutritionally consider the best for
improving human health, followed by the first Libyan traditional method. They
provide a small percentage of caffeine and tannin in green tea beverage.
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