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Abstract

There are so many beverages to choose from and this may introduce confusion to the consumer. The contribution of a beverage to energy intake,
intake of essential nutrients and evidence for positive or negative effects on health benefits can serve as useful guide for the selection of beverages.
These are the three factors that may guide an individual in the use of beverages. When investigated based on these three attributes, water emerges
the best beverage but there are other healthy beverages. Water helps in regulating body temperature, waste excretion, digestion, circulation and
boosting of energy. Drinking water is one of the most ignored healthy habits. Major substances found in other beverages that affect the metabolism of
humans include alcohol, caffeine, sugar and taurine. Their metabolism account for the sedative, stimulating and energy boosting effects of beverages.
Water should not be completely replaced by other beverages. Consumers should be enlightened on the calorie intake of beverages healthy for the
human body. The abuse of the beverages has serious health consequences.

Keywords: FAEEs : Fatty Acid Ethyl Esters; ADH: Alcohol Dehydrogenase; ALDH: Aldehyde Dehydrogenase; CYP 2EI: Cytochrome P450 2EI; GABA:
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Introduction

Abeverage is any potable liquid, especially one other than water,
as tea, coffee, beer, or milk www.thefreedictionary.com/Beverages).
Water is abundant, refreshing and adequate to meet body needs for
fluids. Potable water is the perfect beverage for quenching thirst
and re-hydrating the system. [http://www.nestle-waters.com/
learn-about-water/main-functions-of-water]| Food intake, level of
activity and the weather affects requirements for water (beer, wine
tea, coffee and soft drinks offer pleasure and taste in addition to
providing fluids. There are claims that energy drinks provide extra
strength (both cognitively and physically). There are three unique
uses of water which distinguishes it from beverages. Water is used
for breathing, removal of waste, sweating restoration of fluids lost
through metabolism. The human body contains up to 60% water;
the brain-75% water and the blood-83% water. The amount of
water required by the human body is related to food intake, level
of activity and weather. For most people, about 80% of their water
intake should come from beverages while the rest comes from food
[1,2].

Tea and Coffee

Tea and coffee are beverages that are very popular worldwide.
They are very rich in antioxidants, flavonoids and other bioactive
compounds when drunk plain. Plain tea or coffee does not contain
calories. Addition of whipped cream, sugar, and flavorings may
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compromise the health benefits of tea and coffee and increase their
calorie content significantly [3].

Milk-based Beverages

Cow milk and soymilk beverages are suitable for growing
children since they contain calcium and vitamin D which are
desirable nutrients for bone development. Low fat milk-based
beverages are still relatively high in calories and high levels of
consumption may increase the risk of prostrate and ovarian cancer.
Beverages based on low fat milk contain less calcium. It is best
for adults to limit intake of dairy products to a glass or two daily
especially when calcium is obtained from other sources.

Sweetened Beverages without Calories

Diet drinks sweetened with calorie-free artificial
sweeteners. They are better than soft drinks sweetened with sugar

but should not be taken daily [4].

are

Calorie Beverages with Nutrients

Fruit and vegetable juices, whole milk, mineral enriched water
and alcoholic beverages belong to this group. Alcoholic beverages
are very popular. They are used extensively in social gatherings, for
relaxation, cultural events and the like. Alcohol may have beneficial
effects in small quantities but may be hazardous in large amounts
for many. Moderate alcohol consumption is said to reduce the risk
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of developing gallstone, type 2 diabetes, dementia, common cold
and cardiovascular diseases [5,6]. It is believed to raise the level of
high-Density Lipoproteins (good cholesterol) and improve libido.
Most of these kinds of beverages should not be taken more than one
serving per day [7].

Sweetened Caloric Beverages

Soft drinks, fruit drinks, lemonade, high fructose corn syrup,
carbonated beverages, so called energy drinks and flavored coffee/
tea belong to this group. They are the least recommended. They
provide alot of calories without providing other nutrients. Frequent
intake of these beverages can lead to weight gain and increase in
the risk of type 2 diabetes [8].

Mini Review

Some constituents of Beverages that affect the Health of
Humans

Alcohol: Alcohol metabolism occurs mainly in the liver.
Some alcohol is also metabolized in the pancreas, brain and
gastrointestinal tract, causing damage to target cells and tissues
[9]. The brain and stomach also metabolizes alcohol. As the major
organ responsible for alcohol metabolism, the liver is vulnerable
to the negative effects of alcohol metabolism [10]. Heavy drinkers
may develop fatty liver while a few of them will eventually suffer
from liver cirrhosis. The pancreas is exposed to toxic by-products
such as acetaldehyde and Fatty Acid Ethyl Esters (FAEEs) [11]. The
major culprit by-product in alcohol metabolism is acetaldehyde
(a known carcinogen). Although it eventually gets converted to
acetate by aldehyde dehydrogenase, it causes a lot of damage
within the brief period when it is available in the human system.
Note that a blood alcohol level of 0.3 can be lethal. Alcohol is a
sedative drug. It stimulates the secretion of Gamma Amino Butyric
Acid (GABA) [12]. Combinations of alcohol and caffeine in some
beverages like rum, coke and some so-called energy drinks are
common. Drinks containing caffeine and taurine may lead to
anxiety, phobias, heart attacks and the like. Energy drinks can mask
the effects of alcohol. Energy drinks demonstrate the effects that
caffeine and sugar provide but there is no evidence of the effects
of other ingredients. GABA is a neurotransmitter that that inhibits
other neural processes. When alcohol continues to stimulate the
secretion of GABA, important neural and other body systems may
become inhibited and may shut down.

Caffeine: Caffeine is a stimulant. It is an antagonist for
adenosine, a neurotransmitter. Caffeine inhibits adenosine action
thereby increasing levels of arousal and alertness. High levels
can produce nervousness, anxiety and tachycardia. Both alcohol
and caffeine increase dopamine levels. All drug abuse substances
increase dopamine levels. Caffeine can apparently reduce the
selective effects of alcohol allowing an individual to drink for longer
periods of time However, caffeine does not reduce the impairment
of cognitive functions and intoxication associated with the intake
of alcohol. It only promotes a false perception that one is less
intoxicated than they actually are.

Metabolism of Alcohol and Caffeine

Alcohol is metabolized in a number of ways. The pathway
involves  alcohol dehydrogenase (ADH) and aldehyde
dehydrogenase (ALDH). Catalase and Cytochrome P450 2EI (CYP
2EI) also metabolize alcohol in smaller quantities [13]. Combined
use of caffeine and alcohol increase the rate of alcohol related
injury. Caffeine and alcohol are both diuretics and combined use of
these substances increases the risk of dehydration. It implies that
a depressant is used at the same time as a stimulant. This sends
contradictory messages to the nervous system. Adverse effects
of drinking heavily include alcoholism, liver damage and various
cancers [14,15]. Genetic factors such as variations in the quantities
of enzymes that metabolize alcohol predispose place some people
at greater risks than others. Overall nutrition of an individual also
plays a role. Acetaldehyde is highly toxic and carcinogenic [16].
It is metabolized to acetate which is less toxic [16]. Subsequent
reactions lead to the conversion of acetate to Carbon dioxide
and water. Cytochrome P450 2EI (CYP2 EI) breaks down alcohol
to acetaldehyde only when large amounts of alcohol have been
consumed. It is possible that CYP 2EI and catalase metabolize
alcohol to produce acetaldehyde inside the brain [17,18]. Catalase
metabolizes only small amounts of alcohol in the body. In addition,
small quantities of alcohol interact with fatty acids to form Fatty
Acid Ethyl Esters (FAEEs) which cause damage to the liver and
pancreas.

Genetics and Alcohol Metabolism

The amount of alcohol that can be metabolized by an individual
every hour depends on genetic factors such as size of the liver
and body mass. There are variations in the genes that code for
alcohol dehydrogenase and aldehyde dehydrogenase in different
individuals. This implies that a fast ADH or a slow ALDH can
cause the accumulation of acetaldehyde. Chinese, Japanese and
Koreans have a variant of ADH known as ADHIB*2- an enzyme
which protects against alcoholism. This enzyme which metabolizes
alcohol to acetaldehyde very effectively is rare in Africans and
Europeans [19,20].

Caffeine

Caffeineis absorbed in the small intestines. Its metabolism takes
place in the liver and within the next 45 minutes, it is distributed to
all tissues in the body. It has a half-life of 3-5 hours in adults but
can have a half-life of up to 8 hours in pregnant women. Caffeine
breaks down into three major components- paraxanthine (84%
theobromine (12%) and theophylline (4%). Paraxanthine increases
lipolysis leading to elevated glycerol and free fatty acids levels in
the blood plasma. Theobromine dilates blood vessels and increases
urine volume. Theophylline relaxes smooth muscles in the bronchi
[21,22].

Effects of Simultaneous Consumption of Alcohol and
Caffeine on the Human Body

Alcohol is a sedative. It activates the neurotransmitter
system. GABA (Gamma-Aminobutyric Acid) is an inhibitory
neurotransmitter. When the neurons in the brain release GABA,
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it slows down or inhibits other neural processes. The individual
feels more relaxed, reduced anxiety, but at the same time gets
sedated. Higher levels of alcohol will increase the inhibition on
important neural and other body systems. On the other hand,
caffeine is a stimulant. Caffeine is an antagonist for adenosine the
(a neurotransmitter). Adenosine is an inhibitory neurotransmitter;
similar to GABA, adenosine can inhibit other neural processors. The
double negative effect of caffeine (inhibiting an inhibitor of neural

processes) leads to increase levels of arousal and alertness-but
higher doses can produce nervousness, anxiety and tachycardia
[22]. Because the drugs in a sense have opposite effects, one
might expect that the simultaneous consumption of both alcohol
and caffeine may reduce the effects that are seen when each drug
is administered alone, but it is not so. Some effects are reduced
while others are increased. The effects also vary with dosage levels
(Figures 1-3).
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Figure 1: Conversion of ethanol to acetate.
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Figure 2: Metabolism of caffeine.
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Y\ containing taurine are popular and there are many positive health
claims about this conditionally essential amino acid. However, it
has been implicated in illnesses like high blood pressure, stroke,
H O NH 2 seizures and heart diseases. Taurine is involved in the development
and function of the brain. It interacts with the neurotransmitters
in the regulatory areas of the thalamus. The daily intake of taurine
should not be more than 500mg per day [23]. True energy comes
H O from a healthy diet rich in raw foods. A varied diet of wholesome
organic foods will supply the taurine requirements of the human
Figure 3: Structure of Dopamine. body.
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Taurine is a free form of amino acid produced in the human
body through metabolizing methionine or cysteine. It is now
synthetically produced. Taurine is utilized by the body during
exercise and in times of stress. It is believed to reduce symptoms
of anxiety associated with the intake of caffeine. Energy drinks

Dopamine is a metabolite associated with the abuse of
beverages. Dopamine is a neurotransmitter. It controls reward
motivated behavior. Outside the cells, it functions as a local chemical
messenger. In the blood vessels, it inhibits the release of nor-
epinephrine and acts as a vasodilator. In the kidneys, it increases
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sodium excretion and urine output. It reduces insulin production
and the activity of lymphocytes. Both caffeine and alcohol increase
dopamine levels. Dopamine is a neurotransmitter associated with
reward. One thing all drugs of abuse have in common is the ability
to activate the dopamine system. The ability of alcohol and caffeine
to stimulate the dopamine system may be one factor contributing
to their use [24].

Recommended Intake of Beverages to maintain Healthy
Living

It is recommended that, at least, half of a man’s daily intake
of fluids should come from water. One third can come from
unsweetened coffee or tea. If tea or coffee is flavored with sugar,
cream or whole milk, only little quantities should be taken for proper
weight management. A small glass of fruit juice and 1-2 glasses of
alcoholic drinks (for men) and 1 glass for women is adequate per
day. Diet drinks made with artificial sweeteners should be avoided.
Only small quantities of sweetened drinks (e.g. with sugar or high
fructose corn syrup should be taken occasionally. Beverages should
not constitute more than 10% of the caloric intake of an individual.

Conclusion

Beverages are important for the human system. Water should
not be completely replaced by beverages. With the proliferation of
beverages there is a dire need for nutrition education on proper
utilization. The abuse of beverages has serious health consequences.
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