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Abstract

Green tea catechins (GTC) are polyphenolic compounds present in the unfermented dried leaves of the plant. The result
from a number of studies obsetrved consumption of GTC (270 mg to 1200 mg/day) may reduce body weight and fat. Caf-

feine, naturally present in green tea, also influences sympathetic nervous system (SNS) activity [3], and may act synergisti-

cally with G'TC to increase enetgy expenditute and fat oxidation [23]. The role of green tea extract (GTE) is fat metabolism

and its influence on health and exercise petformance |7]. The results illustrated from a number of papets positive effects

of GTE on fat metabolism at rest and duting exercise, following both shorter and longer term intake. Catechin-caffeine

mixtures ot a caffeine-only supplementation stimulates daily energy expenditure dose dependently by 0.4-0.5 k] mg™ ad-

ministered. Compared with placebo, daily fat-oxidation was only significantly increased after catechin-caffeine mixtures

ingestion 2, 6, 7, 9].
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Introduction

In the century 21" rate of obesity, hypertension and cardiovas-
cular disease or other disease which might come from fat signifi-
cantly increased as association in United Stated reports illustrated
especially in the last decade [1]. Tea divided to two types, the first
one is Black Tea and second is Green tea, both are made from the
fresh leaves of Camellia siensis just the way process leave is differ-
ent. Health beneficial of green tea is much higher than black tea
as the effect reports showed but still black tea can improve one’s
health, the most high light of green tea benefits are anti-oxidant
potential and anti-mutagenic capacity [2]. Green tea contains caf-
feine and polyphenlic combination as catechins, the largest quan-
tities catechin found in green tea is EGCG or epigallocatechin-
3-gallate which is the most effective potential health in green tea.

Coffee has same function as green tea cause of caffeine. The caf-
feine will cause a measurable increase metabolic rate between 30
and 150 minutes after ingestion. The organ which has responsibil-
ity to metabolize caffeine in liver, so caffeine in the liver metabo-
lized by cytochrome oxidase enzyme system then this enzyme has
responsibility to leading to elevated glycerol and free fatty acid
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levels in blood plasma [3]. The most rule of caffeine is boost
energy that is why use as a good source for pre-workout, the
increase in energy expenditure and change in plasma substrates
after caffeine ingestion resemble those caused by increased activ-
ity of the sympathetic nervous system (SNS). Observe increased
plasma free fatty acid (FFA) concentrations and increased urinary
catecholamine excretion, after consume the caffeine urine amount
will increased then catecholamine [3].

Fat Oxidation

Lipid Oxidation

TAC or Triacylglycerol is congested for of fat which is in muscle
and adipocytes, Lipolysis isintercellular process of abandon the
fatty acid from the glycerol backbone so fatty acid release to the
blood then goes to muscles for oxidation [4, 5].

Fatty Acid Metabolism

Fatty acid metabolism produces energy for the body and fatty ac-
ids yield the most ATP on an energy per gram basis. Maximal fat
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oxidation is in the during exercise so fat oxidation increases from
low to moderate exercise intensities and decreases from moderate
to high exercise intensities.

Some researchers have done an experiment which represented
green tea extract enhance fat oxidation during walking as an ex-
ercise, the result has been showed use caffeine before exercise
enhance exercise induced fat oxidation. They have used Matcha
green tea powder which has catechins and caffeine and is con-
sumed as a drink to 30 female volunteers, the result showed by
boosting energy which comes from caffeine increased speed of
walking, Matcha had no effect on physiological and perceived in-
tensity responses. Matcha resulted in lower respiratory exchange
rati (control: 0.84 = 0.04; Matcha: 0.82 = 0.04) (P < 0.01) and
enhanced fat oxidation during a 30-min brisk walk (control:0.31
* 0.10-Matcha: 0.35 + 0.11 gemin-1) (P<0.01). Matcha green tea
drinking can enhance exercise-induced fat oxidation in females
[6].

Factors in Fat Oxidation

Many scientists have been founded the strongest factor which in-
fluence fat oxidation is regular endurance training, because in dur-
ing exercise hormonal regulation changed and increased Maximal
Fat Oxidation (MFO). Duration and intensity are other two fac-
tors have directly effect to MFO, by maximum pressure exercise
and longer pressure on body might increase fat oxidation [14].
In the other side other researcher has been found diet is a deal
of MFO, High fat diets increase intramuscular Triacylglycerides
(IMTG) concentrations while decreasing glycogen levels within
muscle [15]. Pre-workout and post work out diet are direct related
to fat oxidation, some research paper shows high caffeine drink
can help to fat oxidation [16] also having low fat/carbohydrate
diet or some light foods can help as well because during exercise
the body needs energy if the body can produce this energy from
food cannot use energy from the body’s fat so have lowest re-
sult of fat oxidation, moreover researchers advised the to exetcise
with empty stomach or just some high caffeine products [17, 18].

Green Tea and Caffeine

Green Tea Consumption

Green tea is one of the largest drink using in the worldwide, Asia
is the largest population of use this beverage whatever Europe

increased significantly over 30 years ago [19].

Figure 1. Drawing of the Camellia sinensis [19].

Green tea produce from Camellia sinensis plant, basic compo-
nents of green tea that are associated with health benefits are the
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catechins, The four main catechins found ingreen tea are: (—)-epi-
catechin (EC), (—)-epicatechin-3-gallate (ECG), (—)-epigallocat-
echin (EGC), and(—)-epigallocatechin-3-gallate (EGCG) [20].

Figure 2. Relative composition of green tea catechins [20].
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Green Tea Health Benefits

Green tea is mote than only a drink because green tea contains
bioactive compounds which improve health in wide range. The
amount of important nutrition inside such as polyphenols has
direct effect to reducing inflammation and helping to fight cancer
[21]. Green tea weight contains about 30% by polyphenols and
rest by other ingredients, one the other largest amount of green
tea ingredient is EGCG which is natural antioxidant that help pre-
vent cell damage [22].

Table 1. Composition of green tea, black tea, and black tea infu-

sion [21].
compounds Green tea | Black tea | infusion

Protein 15% 15% trace
Amino acids 4% 4% 3.50%
Fiber 26% 26% 0%

Others carbohydrates 7% 7% 4%
Lipids 7% 7% trace
Pigments 2% 2% trace
Minerals 5% 5% 4.50%
Phenolic compoundsi} 30% 5% 4.50%
Oxéiz;igizﬁghc 0% 25% 4.50%

One of the interesting health benefit of green tea is fat burning,
by increase metabolism in human’s body can help to fat oxidation,
some research has been showed that fat oxidation was increased
by 17%, the result has been showed increase fat oxidation dur-
ing moderate-intensity exercise and can improve insulin sensitiv-
ity and glucose tolerance in healthy, after use green tea extract
(GTE) the portion of fat oxidation to total energy expenditure
was higher [23].

Other amazing benefit of green tea is brain function works, so
in the short term green tea can improve or lowering risk of Alz-
heimet's and Parkinson's. several studies in test tube and animal
models showed green tea has various protective effects on neu-
rons [24, 25].

Thete ate list of other health benefits; 1) kill bacteria, which im-
proves dental health and lowers risk of infection. 2) lower risk of
type 2 diabetes 3) reduce risk of cardiovascular disease 4) help
live longer [21].
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Combination Green Tea and Caffeine

Scientist reported effect of catechin caffeine mixtures and caf-
feine expense energy and fat burning, some researchers have been
analyzed combination of green tea and caffeine. They have found
significantly positive effect with compare with the result which
used only green tea or coffee and catechin-caffeine mixtures in-
creased thermogenesis and fat oxidation, in the other side result,
they have found in the both kind of drink might increase energy
whatever, compared with placebo, catechin-caffeine mixtures in-
creased fat oxidation, in contrast to caffeine-only which did not
yield a significant effect on fat oxidation and an analysis found
that taking a combination of green tea extract and caffeine helped
people burn 16% more fat than a placebo [2].

Term of Duration and Effect in Human Body

Green tea and caffeine both are rich sours of EGCG, duration
of taking caffeine and amount of taking have many in-depending
such as weight, metabolism of the person, habit of taking and
exercise as well [6]. There are two term of this diet which short
term and long term. Researcher has BEEN searched in both short
term green tea intake and effects on resting fat metabolism and
long term as well.

The type of tea, origin of the leaves and source of green tea can
all influence the catechin content. Although, a cup of green tea
(250 mL) contains between 100 and 300 mg of total catechins and
50 and 90 mg of caffeine (Table 2).

Table 2. Catechin and caffeine content in a variety of tea products

[71-

beverage Serving size TOta,l Caffeine
catechine

Green Tea 1gr leaves/100 42-201 mg/ | 25-43 mg/
leaves ml hot water serving serving

Lipton 1 teabag/100 ml | 195-205 mg/ | 32-33 mg/
green tea hot water serving serving
GTE sup- Per capsule 200—21Q mg/ 5-6 @g/
plement serving serving

GET is able to increase oxidation even during rest, some re-
searcher has been studied used 3 doses of encapsulated GTE
(270 mg/d EGCG + 150 mg/d caffeine), caffeine (150 mg/d)
and placebo in 24 hours, the result illustrated that compared with
placebo and caffeine, those persons how used GTE significantly
increased 24-h fat oxidation (76.2 £ 10.6, 81.9 £ 8.7, and 103
+ 13 g/24 h, respectively) and fat oxidation were 20% higher in
GET in compare with caffeine [7]. Other researcher has worked
on long term and gave GTE (750 mg/d catechins + 87 mg/d
caffeine) or placebo for 12 weeks. The result showed longer term
GTE has the potential to increase fat oxidation and alter energy
metabolism, also the result showed indicative of increased dietary
fat oxidation. What is more, diet-induced thermogenesis in the
8-h post meal increased from baseline to wk 12 (51.4 and 90.3
keal, respectively) only in the high-catechin group [7].

Mechanism of Action

One of the most important role of SNS is neurotransmitter nos-
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epinephrine in the control of thermogenesis and fat oxidation, it
is conceivable that these catechins, by inhibiting COMT, result in
an increase in or a more prolonged effect of norepinephrine on
thermogenesis and fat metabolism or both. Some studies have
been showed on the respiration rate of brown adipose tissue, a
green tea extract which is rich in catechin polyphenols was more
potent than were equimolar concentrations of caffeine alone in
stimulating the respiration rate of brown adipose tissue |9]. The
thermogenic effect of a green tea extract was significantly stouten
by increase the release of norepinephrine from the sympathetic
nerve terminals with the use of ephedrine [10].

Conclusion

Green tea extract combined with caffeine, each of factors indi-
vidually helps to burning fat or loss weight in the two term of
the time, long term and long term taken drink as well. Moreo-
ver, by combining green tea and caffeine, not only effect will be
increasing also speed of burning increase as well. In the short
term, caffeine can boost the metabolic rate and increase fat burn-
ing, but after a while people become tolerant to the effects and it
stops working. But even if coffee doesn't make you expend more
calories in the long term, there is still a possibility that it blunts
appetite and helps you eat less [11].

Caffeine may slightly boost weight loss or prevent weight gain,
but there's no sound evidence that increased caffeine consump-
tion results in significant or permanent weight loss. In the several
papers scientists have been founded by experimental studies, one
of the best and safe method for loss weight in a balanced diet by
using green tea and caffeine. In addition, these two compounds
complement each other and can help you burn fat through a pro-
cess called thermogenesis. In simple terms, thermogenesis is a
process in which your body burns calories to produce heat us-
ing green tea extract as a drink stimulated thermogenesis and fat
oxidation and thus has the potential to influence body weight and
body composition via changes in both EE and substrate utiliza-
tion [12, 13].

Recommendation & Future Study

Exercise is an important factor which can help for losing weight,
consume green tea extract or mixed with caffeine can help for
decreasing fat but if combined by exercise this effect can increase
slightly, the GTE can oxidation fat during rest and activity. It is
clear from many articles, catechins once ingested undergo exten-
sive methylation, glucuronidation, and sulfation in the human in-
testine. The exact role of the catechin metabolites and catabolites
in enhancing fat oxidation is unknown. Future study should use
only physiologically relevant doses and catechin compounds to
identify reasonable in vivo effects of GTE.
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