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Preface 
 
The purpose of this book is to inform the professional about the aging process. Aging starts at birth and will finally 
end at death. It is an ongoing process that important to understand. People like to have some control or ability to 
influence lifespan. Eternal life is no option, that is a myth. Understanding the process gives the opportunity to assist 
and extend life to make it a long lasting healthy process.  
 
Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǇƭŀŎŜ ǎŎƛŜƴǘƛŦƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ ǘƘŜ ǊƛƎƘǘ ǇŜǊǎǇŜŎǘƛǾŜΦ 9Ǿƻƭǳǘƛƻƴ Ƙŀǎ ōŜŜƴ άŎƘŜŀǘŜŘέ ōȅ ǘƘŜ Ŧŀǎǘ 
increase of lifespan. In less than 100 years the human age has improved with 20-30 years. This is an incredible 
achievement.  
 
With this achievement, the most important goal should be the expand of healthy years. Currently, people suffer 
from 10-20 years of bad health which is around 15 ς 30% of the lifespan. The focus of this book is to create 
awareness and knowledge to help and improve the general amount of healthy years and decrease the cost of 
healthcare. By providing and assisting the plus 35 group with the proper information and tools it could save large 
amounts of money but most of all the suffering that goes with every disease. The working goal is prevention only 
after that the focus can turn to people with the disease.   
 
All knowledge is based on interpretation, personal view, research and in the vision and critical eye of others. Science 
is considered undoubted facts but there is always room for interpretation. This book contains a collected vision but 
still one should work with experience and some trial and error. Science is a developing process and not a race 
already won. Many scientists contributed directly, indirectly or from a historical perspective to the content but much 
more research is needed.  
 
It is strongly recommended to take notes, use registration sheets and all other forms of available evidence recording. 
!ƭƭ ǊŜŎƻǊŘƛƴƎ ƛǎ ƳŀŘŜ ŦƻǊ ǇŜǊǎƻƴŀƭ ƭŜŀǊƴƛƴƎΣ ŜǾƛŘŜƴŎŜ ƛƴ ŎŀǎŜ ƻŦ ŜǊǊƻǊΣ  ǎŜŀǊŎƘ ōŀŎƪ ŦǳƴŎǘƛƻƴ όάǿƘŀǘ ŘƛŘ L Řƻ ƛƴ ǘƘƛǎ 
ǎƛǘǳŀǘƛƻƴ ōŀŎƪ ǘƘŜƴέύ ŀƴŘ ŦǳǘǳǊŜ ŜȄŎƘange with others. Filing is a need.  
 
One of the most important virtues of aging is the move from talking to listening. Every person is aging in a unique 
way. Listening combines knowledge facts, the story told and experience into a personal helping formula. This book 
gives the tools. Organized seminars and lectures hand the instruments and the professional groups are ears and 
eyes. Join one of the groups to improve personal professionality.  
 
Arnaud van der Veere 
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Introduction 

To understand aging it is important first to study life itself. The foundation of life is (bio) chemistry. All that 
surrounds and the universe is based on chemistry. Every process is chemical or mechanical (physical) or a 
combination of both. In this book, the focus is on the principles of biology and chemistry to understand the 
processes of life and aging.  
 
As a writer(s) it is not easy to keep it short, clear and factual. Aging is surrounded by ŀ άƳȅǎǘƛŎŀƭέ ǇƻǊǘƛƻƴ ƻŦ 
assumptions, myths, believes and traditions/culture. Altogether it is not easy to enter this topic with an open mind. 
Every person and living being gets older, has connections with older people and are related to them. Emotions play a 
high ball.  
 
To refrain from emotions it is important to analyze the topic part by part. There are many theories on aging. All 
ǇǊŜǘŜƴŘ ǘƻ ōŜ ǘƘŜ άƻƴŜ ŀƴŘ ƻƴƭȅέ ōǳǘ ŀƎƛƴƎ ƛǎ ŀ Ƴǳƭǘƛ-dimensional process and there is no one layer solution. This 
book addresses most of the different sides of the problem and asks everyone to participate in this ongoing research 
by sending remarks and commands. All effort taken is in the benefit of mankind and not individuals. To contact use 
the information in the backside of this book.  
 
 

Coma 
 
The coma, induced or natural occurring, is a physical state when the body is functioning but the mind is 
ŀǘ άǊŜǎǘέΦ Currently, it is not possible to monitor any mental activity in a coma patient but there is 
sufficient evidence that a coma patient still has a form of awareness. This implies the body is still alive 
and not just vegetation without a mental condition. It is considered a full human being.  
 
Why make this statement as clear as possible? The following is the core of this book. Everybody ages 
with or without conscious grow, develops and grows older without moving, activity or mental 
instructions. This makes most theories of aging useless. When the body is not used for any activity it 
should not age but it does. Activity or not, everybody grows older. Slowly but steadily until the battery is 
finished and the death arrives, for most coma patients as a reliever, but to most people too early. 
 
When a baby is born which has little chances to survive it is often kept in an induced coma. The state of 
coma gives doctors the chance to study the case in a steady and controlled situation. During the coma, 
the baby is fed and nourished. Every day it continues developing, growing and changing. These changes 
are physical. Muscles develop, blood is moving and slowly the digestion starts to work. It is a wonder 
that life is able to start and continue. But the fact that even in a state of the coma the baby is developing 
ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ōƻŘȅ ƛǎ ǿƻǊƪƛƴƎ άǳƴŘŜǊ ǇǊŜǎǎǳǊŜέΦ Lǘ ƛǎ ǊŜǎƛǎǘƛƴƎ ǎƻƳŜǘƘƛƴƎ ƻŦ ǘƘŜ ƻǳǘŜǊ ǿƻǊƭŘ ǘƘŀǘ Ǉǳǘ 
forces on it which stimulate to respond, otherwise, it would not react. 
 
Sometimes hospitals are confronted with sad cases of child accidents. Children with a brain damage or 
serious injury arrive in the hospital and go to the coma rooms for treatment. All precautions are taken 
and the child is monitored 24 hours per day. Some children stay in a state of coma due to the accident 
and others are kept in it until further action is possible. During the state of the coma, the body continues 
to be physically active. Due to the machines, the body is fed with food and oxygen. The metabolism 
keeps moving. When the state of coma takes a long time the body is growing at a normal rate of 
development.  
 
Sometimes the state of coma takes years. The child enters puberty and all physical aspects of puberty 
develop. Physically everything is changing. Organs change, the sex organs mature and all muscles grow. 
Hormones and enzymes change in amount and function and hair start growing. There is a relatively 
normal development of growth, even without consciousness. This gives parents hope of spontaneous 
waking up. But the body follows the laws of nature, no matter it is conscious or not.  
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When adults arrive in a hospital and a state of coma is needed or happening, the same procedures are 
followed. The person is taken to a specially prepared emergency room and connected with the machines 
for monitoring, food, and oxygen. A new state of life starts. This state should be complete without 
activity but while monitoring movement and muscles it is proven that there is a lot of activity.  
 
All instruments measure muscle tension, blood moving, heart pumping and other activities. Every second 
of the day. They also register a change. When the coma takes years the same machines detect physical 
differences. A changing body, the person is growing older. Muscle tension changes, blood pressure, heart 
pump and all other activities slow down, change in a specific rate that shows the growing older process.  
 
In every sample, it is clear that the person in a coma is not consciously busy. It is proven that there is no 
real physical activity, although it is possible to measure muscle activity at all time. This shows there are 
powers working in and on the body that keeps it active.  
 
Activity stimulates change and growth even in a coma situation. A situation where everything is 
controlled by instruments, there is no physical activity but still, the individual is growing older. This 
proves clearly that nature is destined to let everything grow over time. All human beings have a limited 
time span. Even in the most controlled environment.  
 
There are a number of important and significant facts that have to be registered which all come back in 
this book: 

¶ From the start of life, the body produces electrical impulses that can be measured 

¶ Muscles show activity from the first moment of birth till the last moment we die 

¶ Blood keeps on moving as long as the heart keeps pumping it around 

¶ Consciousness is not a condition for living a life, sub-conscious is! 

¶ There are powers working on the body which keep it responding all the time. These powers work 
24/7 around with an equal force at all time.  

¶ Growth in time depended and connected. By the passing of time, the body responds, always.  
 
Wake up to reality. Life is not depended on theories. This book gives a realistic, practical situation which 
every individual is confronted with every day and all day long. Face reality, follow the path of Age 
Control.  
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1 ς Our food content 
 
Life, a precious gift to all but lasting such a short time. A time to spend considering how to live it. The most scientists 
did focus on one or a few aspects of the aging process. But there are powers that influence all. Powers that affect 
every living being on earth. These powers are everywhere, seemingly almighty and unavoidable. This book is a 
search for these powers and a revelation of what to do to make the given years of living healthy, happy and 
prosperous.  
 
A healthy life is the best option for a happy one. To be happy it is important to understand the parts that influence 
life itself and health in particular. It is the science of the parts that make the whole complete, but science should 
ƘŀǾŜ ƻǇŜƴ όƘƻƭƛǎǘƛŎύ ŜȅŜǎ ǘƻ ŎƻƳōƛƴŜ ǘƘŜ ǇŀǊǘǎ ƛƴǘƻ ǘƘŜ άŎȅŎƭŜ ƻŦ ƭƛŦŜέΦ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘƛǎ ƛǎ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ 
of acceptance and further discoveries. Life is a constant seeking of balance between 

The conscious/subconscious mind and the physical world 
Every physical product has a psychological effect on an individual, and always different. The first part of the research 
is the content of food. A most important part of everyday life with a huge psychological effect on the modern human 
being. Food has become a culture in itself. Today food comes from every corner of the world. The kitchen is global 
but the mentality not yet. Understanding, acceptation and reasoning food content and origin is an important step to 
social development and it is a very important tool in the aging process.  
 

¢ƘŜǊŜ ƛǎ ŀ ǎƛƳǇƭŜ ǎŀȅƛƴƎΤ άǿŜ ŀǊŜ ǿƘŀǘ ǿŜ ŜŀǘέΗ 
This truth is inevasible, a fact of life, a philosophy in itself and something to account for, every day again.   
 
Understanding food starts with analyzing the ingredients. All food is built of certain ingredients (building blocks)  
which combined gives what needed. All these building blocks are presented in a unique order which represent life 
itself. The composition of ingredients makes the unique specification of a product, animal, herb and even human.  
 
To understand the importance of these building blocks analyzation is needed.  
(COMPONENT) macro components do we recognize as food components: 

¶ Proteins and amino acids 

¶ Carbohydrates 

¶ Fats 

¶ Vitamins and minerals 

¶ Fibers  

¶ Liquids 
 
bŀǘǳǊŜ Ƙŀǎ ŎƘƻǎŜƴ ǘƘŜ ǿŀȅ ƻŦ ŎƻƳǇƭŜǘŜƭȅ άǳƴƛǉǳŜƴŜǎǎέΦ 9ǾŜǊȅ ǇƭŀƴǘΣ ǘǊŜŜΣ ŀƴƛƳŀƭ ƻǊ ƘǳƳŀƴ Ƙŀǎ ƛƴŘƛǾƛŘǳŀƭ ŦŜŀǘǳǊŜǎΣ 
chemically and consciously. Food from a natural source is always different. The composition of the same products 
varies by piece, harvest, and place. The composition is unique for all living organisms. This is important while study 
health processes. A change of harvest or source can make a large difference in the physical reaction of the 
consumer.  
 
Understanding this draws the logical conclusion that all stats, records and measuring results are guidelines and not 
fixed numbers. In biological processes all registered data is not fixed data, it is considered directional data to give an 
impression of what is going on. Consider DNA, there is no 2 DNA alike.  
 
When setting up a data collection for age research it is important to add extra information fields to record data 
which normally is not taken into account. (SOURCE) 
 
 

¶ Source and origin of the food product. (spice, quality, quantity) 

¶ Local climate or climate of origin which did influence the growth and nature of the product (place/time) 

¶ Local pollution has become a third determination factor of importance (soil constitution) 
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Food production is time and places dependent. This accounts for manufacturing (growing) and for consumption of 
food. Eating in the night is not good for the health. Time seems to be an important factor. Hereby referring to a 
ŘƛǎǇǳǘŜŘ ǇŀǊǘ ƻŦ ǎŎƛŜƴŎŜ ǿƘƛŎƘ ƛǎ ŎŀƭƭŜŘ ǘƘŜ άōƛƻƭƻƎƛŎŀƭ ŎƭƻŎƪέΦ 9ŀǘƛƴƎ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ ǘƘŜ ƳŜtabolic processes 
and the time of eating influences the effect. The digestive system shows time depending patterns which are trained 
ŀƴŘ ǊǳƭŜŘ ōȅ ŜȄǘŜǊƴŀƭ ƛƴŦƭǳŜƴŎŜǎΦ ²ƘŜƴ ŦƻƻŘ ƛǎ ǘŀƪŜƴ ŀǘ ǘƘŜ άǿǊƻƴƎ ά ǘƛƳŜΣ ŘƛƎŜǎǘƛƻƴ ƛǎ ƴƻǘ ŎƻƳǇƭŜǘŜ ŀƴŘ ƭŜŀǾŜǎ 
more waste to be expelled. This inefficiency creates unwanted waste of source product.  
 
This waste and the effect on the cellular system is an important part on basic cell levels where it has an impact on 
the functioning of a cell.  
 
(FUNCTION) It is important to know why do food is needed. What is the purpose of food? 

¶ Energy. Food provides energy to keep warm or cold, fuel all biological processes. 

¶ Building. The body needs building blocks for growth and recovery  

¶ Protection. Organs need to be sustained in functionality 
 
While studying the components of food it should be kept in mind; does this component have one function or can it 
have other different functions also?  If yes what are the consequences of this? 
 
How does aging affect the digestive system? The first observation is that the digestive process becomes less 
efficient, over the years recordings of functionality changes in different parts such as: 
 

¶ In the mouth, food is not properly broken down due to missing teeth or gum problems as well as lowered 
saliva production 

¶ The lower sphincter (A sphincter is a circular muscle that normally maintains constriction of a natural body 
passage or orifice and which relaxes as required by normal physiological functioning) that regulates the flow 
of food from the esophagus (The esophagus is a muscular tube connecting the throat (pharynx) with the 
stomach. The esophagus is around 8 inches long and is lined by moist pink tissue called mucosa. The 
esophagus runs behind the windpipe (trachea) and heart, and in front of the spine) into the stomach, 
weakens resulting in reflux, a back flowing of food or acid (heartburn) 

 
¶ Loss of muscle tone causes food to move more slowly along the digestive tract 

¶ The stomach becomes less elastic and cannot hold as much food 

¶ The production of acids and enzymes declines. A decline in the production of lactase, an enzyme that digests 
dairy products can lead to lactose intolerance, a condition that causes bloating and gas when milk products 
are consumed. This condition is only important if the person lives in a milk oriented society and is often 
confronted with amounts of over 200 ml of milk products per meal serving. 
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The process of digestion starts in the mouth, where food is chewed and broken into smaller pieces. Saliva is mixed 
with the food during chewing, which makes it easier to move around in the mouth. An enzyme called salivary 
amylase starts to digest carbohydrates like sugar and starches. 
 
Once the food has been chewed, it is pushed by the tongue to the back of the mouth. From here, muscles move it 
further down the esophagus and continue past a one-way valve, which is called the oesophageal sphincter. The 
muscles of the esophagus are strong and gravity-defying ς one can swallow even if standing upside down or lying 
down. 
 
The stomach, under normal conditions, performs three main functions. 
ü Firstly, storage, 2 or 3 meals a day can provide all energy needs. Without this, easting would be a continuous 

process all day long.  
ü Secondly, aids the digestive process, food is turned into a semi-liquid substance so that the nutrients can be 

absorbed from it. 
ü Destruction of contaminants that the food may contain ς bacteria and other micro-organisms. Very little 

nutrients are absorbed into the bloodstream through the stomach walls ς aspirin and alcohol being 
exceptions to this rule. 

 
The cephalic phase is the stage in which the stomach responds to the senses observation such as smell, taste, or 
even the thought of food. About 30% of total acid secretion occurs before food enters the stomach. These sensory 
and mental inputs converge on the hypothalamus, which relays signals to the medulla oblongata. Vagus nerve fibers 
from the medulla stimulate the parasympathetic nervous system of the stomach which, in turn, stimulates gastric 
secretion. Sensory stimuli from food activate dorsal motor nucleus of the vagus nerve in the medulla (activating the 
parasympathetic nervous system). Insulin-induced hypoglycemia also stimulates the vagus nerve. This results in four 
distinct physiological events. 
 
1.) In the body of the stomach, the vagal postganglionic muscarinic nerves release acetylcholine(ACh) which 
stimulates H+ secretion. 
 
2.) In the lamina propria of the body of the stomach, the ACh released from the vagal endings triggers histamine 
secretion from ECL cells. Histamine also stimulates H+ secretion from parietal cells. 
 
3.) In the antrum, peptidergic postganglionic parasympathetic vagal neurons and other enteric nervous system 
neurons release GRP which stimulates antral G cells to produce and release gastrin. Gastrin stimulates acid secretion 
by directly stimulating parietal cells as well as by promoting histamine secretion by ECL cells. 
 
4.)In both the antrum and corpus, the vagus nerve inhibits D cells, thus reducing their release of somatostatin and 
reducing background inhibition of gastrin release. 
 

¶ Mucous cells secrete the alkaline mucous for shielding the epithelium from hydrochloric acid. These are 
found in the fundic, cardiac, and pyloric region. 

¶ Parietal cells, located in the fundic, cardiac, and pyloric region, secrete hydrochloric acid; the acid activates 
the release of pepsin for protein digestion. The acid also kills micro-organisms swallowed with the food. 

¶ Chief cells secrete pepsin. These cells are located in the fundic region. 

¶ G cells are found in the fundic, pyloric, and gastric region. These secrete gastrin which stimulates the 
secretion of hydrochloric acid. 

 
The glands at different locations of the stomach wall may secrete different substances. These glands are therefore 
termed according to its location ς cardia glands (in the cardia of the stomach), fundic glands (in the fundus of the 
stomach) and pyloric glands (in the pylorus of the stomach). 
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The secretions from these glands are as follows: 
# Cardia glands ς mainly mucus. 
# Fundic glands (oxyntic glands) ς pepsinogen, intrinsic factor and gastric acid. 
# Pyloric glands ς gastrin. 

 
The two enzyme-producing cells in the stomach are the chief cells and parietal cells. Chief cells secrete pepsin while 
parietal cells secrete gastric acid and intrinsic factor. 
 
Although gastric acid is secreted by the stomach wall, it is not considered to be an enzyme. Acid indiscriminately 
breaks down substances, which are not resistant to it. Mucus is also secreted by the stomach wall and one of the 
main functions of this mucus is to protect the lining of the stomach wall. Gastrin, a hormone, is secreted by cells of 
the pyloric glands. These other substances are important for digestion despite not being enzymes. 
 
Enzymes speed up and/or facilitate chemical reactions and are usually specific for certain substances. The two main 
types of stomach enzymes include: 

¶ Pepsin (active form) secreted in the inactive form, pepsinogen. 

¶ Intrinsic factor (IF) 
 
Pepsin 
Pepsin is the active form of pepsinogen which is secreted by the chief cells in the stomach wall. Pepsinogen is 
converted to pepsin by the action of stomach acid. Pepsin digest protein. It breaks down large protein chains 
(polypeptides) into smaller proteins (dipeptides and peptides). 
 
Pepsin is most active when it is in an acidic (pH 1.5 to 3.5) environment. Coupled with the fact that it is secreted in 
an inactive form means that it does not damage or digest the tissue of wall. The mucus barrier that separates the 
stomach contents from the stomach wall also prevents auto-digestion. 
 
Although the stomach acid is effective in destroying bacteria that may be consumed with food or beverages, pepsin 
may assist in this regard to some extent. 
 
Intrinsic Factor 
Intrinsic factor is a glycoprotein that is secreted by the parietal cells in the stomach wall. It is an enzyme-like 
substance which is responsible for vitamin B12 absorption. However, an intrinsic factor only acts within the small 
intestine despite being secreted by the stomach wall. 
 
Vitamin B12 that is released from food in the stomach is bound by specific binding proteins, and not an intrinsic 
factor. When this bound vitamin B12 enters the small intestine, enzymes from the pancreas releases the vitamin B12 
from the binding proteins. 
 
Activation of Gastric Chief Cells 
Gastric chief cells are primarily activated by Ach (Acetylcholine). However, the decrease in pH caused by activation of 
parietal cells further activates gastric chief cells. Alternatively, the acid in the duodenum can stimulate S cells to 
secrete secretin which acts on an endocrine path to activate gastric chief cells. 
 
Gastric Phase, 50-60% of total gastric acid secretion occurs during this phase. The gastric phase is a period in which 
swallowed food and semi-digested protein (peptides and amino acids) activate gastric activity. Ingested food 
stimulates gastric activity in two ways: by stretching the stomach and by gastric contents stimulating receptors in the 
stomach. Stretch activates two reflexes: a short reflex mediated through the myenteric nerve plexus, and a long 
reflex mediated through the vagus nerves and brainstem. 
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Distention (Stretching) Path 
 
1.) Vagovagal Reflex Distention activates an afferent pathway which in turn stimulates an efferent response from the 
dorsal nucleus of the vagus nerve. Stimulation of acid secretion occurs as it does in the cephalic phase. 
 
2.) Local ENS Pathway Activated ENS releases ACh stimulating parietal cells to secrete acid. 
 
From the stomach food and chime move through the porter into the other parts of the digestive system. Slow waves 
of smooth muscle contraction known as peristalsis flow down the length of the gastrointestinal tract to push chyme 
through the duodenum. Each wave begins at the stomach and pushes chyme a short distance toward the jejunum. It 
takes many peristaltic contractions over the course of an hour for chyme to travel through the entire length of the 
duodenum. Small regional contractions of the intestinal wall, known as segmentation, help to mix chyme with the 
digestive secretions in the duodenum and increase the rate of digestion. Segmentation also increases the contact of 
chyme with the mucosal cells to increase the absorption of nutrients through the intestinal wall. 
 
The small intestine consists of the duodenum, the jejunum, and the ileum, which share the same wall structure 
formed by, from inside to outside,  
× mucosa,  
× submucosa,  
× muscularis interna,  
× muscularis externa,  
× serosa.  

The mucosa of the small intestine, comprising simple columnar epithelium and a lamina propria, forms wave-like 
projections, villi, which protrude into the lumen. The most important cell in the epithelium is the absorptive 
enterocyte with microvilli on its apical membrane.  
 
The jejunum and ileum are histologically identical, except for their villi and the presence of Paneth cells. The villi of 
the jejunum are tall and cylindrical, while they are short and cylindrical in the ileum.  
 
The duodenum continues the process of digestion of food that begins in the stomach. Its main function is to receive 
the chyme which is a combination of partially digested food and stomach acids. The chyme is released into the 
duodenum through pylorus (porter), which is a small valve located between the stomach and the duodenum. The 
duodenum accepts the chyme from the stomach and continues the digestion. This is done with the help of digestive 
enzymes and intestinal juices secreted by the crypts in the intestinal wall. Also, the duodenum receives bile drained 
from the liver and gallbladder and pancreatic juice secreted by the pancreas. These secretions aid in the digestion of 
food. 
 
Apart from digesting foods, the duodenum regulates the rate of gastric emptying. Gastric emptying represents 
stomach emptying which is the process of food going from the stomach to the duodenum. The duodenum also 
triggers the hunger signals. Both of these functions are performed with the help of hormones that are produced and 
released by the duodenal epithelium. The epithelium includes cells that secrete two hormones known as secretin 
and cholecystokinin. When excess acid is present in the small intestine or duodenum, the hormone secretin is 
released. On the other hand, cholecystokinin is released in the presence of fatty acids and amino acids. Both secretin 
and cholecystokinin encourage secretion of bile and pancreatic juice. 
 
The duodenum absorbs the nutrients and it does it even more than the stomach. Because of that, in obese people, 
the duodenum is frequently bypassed in gastric bypass surgery to decrease the absorption of nutrients. 
 
About 20,000 protein-coding genes are expressed in human cells and 70 % of these genes are expressed in the normal 
duodenum. Some 300 of these genes are more specifically expressed in the duodenum with very few genes 
expressed only in the duodenum. The corresponding specific proteins are expressed in the duodenal mucosa and 
many of these are also expressed in the small intestine, such as ANPEP, a digestive enzyme, ACE an enzyme involved 
in the control of blood pressure, and RBP2 a protein involved in the uptake of vitamin A. From here the foods moves 
into the Jejunum. 

http://ctrgenpath.net/static/atlas/mousehistology/Windows/digestive/duodenum.html
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The lining of the jejunum is specialized for the absorption, by enterocytes, of small nutrient particles which have 
been previously digested by enzymes in the duodenum. Once absorbed, nutrients (with the exception of fat, which 
goes to the lymph) pass from the enterocytes into the enterohepatic circulation and enter the liver via the hepatic 
portal vein, where the blood is processed. The jejunum is involved in magnesium absorption. The pH in the jejunum 
is usually between 7 and 9 (neutral or slightly alkaline). The jejunum has less fat inside its mesentery than the ileum. 
The jejunum is typical of larger diameter than the ileum. 
 
The ileum is the third and final part of the small intestine. It follows the jejunum and ends at the ileocecal junction, 
where the terminal ileum communicates with the cecum of the large intestine through the ileocecal valve. The ileum 
has more fat inside the mesentery than the jejunum. The diameter of its lumen is smaller and has thinner walls than 
the jejunum. 
Its circular folds are smaller and absent in the terminal part of the ileum. While the length of the intestinal tract 
contains lymphoid tissue, only the ileum has abundant Peyer's patches, unencapsulated lymphoid nodules that 
contain large numbers of lymphocytes and other cells of the immune system. 
 
The function of the ileum is mainly to absorb vitamin B12 and bile salts and whatever products of digestion were not 
absorbed by the jejunum. The wall itself is made up of folds, each of which has many tiny finger-like projections 
known as villi on its surface. In turn, the epithelial cells that line these villi possess even larger numbers of microvilli. 
Therefore, the ileum has an extremely large surface area both for the adsorption (attachment) of enzyme molecules 
and for the absorption of products of digestion. The DNES (diffuse neuroendocrine system) cells of the ileum secrete 
various hormones (gastrin, secretin, cholecystokinin) into the blood. Cells in the lining of the ileum secrete the 
protease and carbohydrase enzymes responsible for the final stages of protein and carbohydrate digestion into the 
lumen of the intestine. These enzymes are present in the cytoplasm of the epithelial cells. 
 
The villi contain large numbers of capillaries that take the amino acids and glucose produced by digestion to the 
hepatic portal vein and the liver. Lacteals are small lymph vessels and are present in villi. They absorb fatty acid and 
glycerol, the products of fat digestion. Layers of circular and longitudinal smooth muscle enable the chyme (partly 
digested food and water) to be pushed along the ileum by waves of muscle contractions called peristalsis. The 
remaining chyme is passed to the colon. 
 
In general, it is possible to say that the first problems with our health start with food digestion. Babies have 
problems with an empty stomach but also when food is not digested the right way. Our digestion can be considered 
one of the important parts of the aging process. It is extensively used and suffers from many attacks. The production 
of saliva, enzymes and other products varies during a lifetime. But surely and steadily there is decline. This decline 
cannot be stopped but delayed.  
 
To see what can go wrong here are a few simple samples. The umbrella term for stomach disease is gastropathy. 
Some common stomach disorders include: 

 
ü Dyspepsia: This is a condition characterized by a feeling of fullness; indigestion; and pain in the upper 

abdomen or lower chest. Other symptoms include nausea and vomiting. Dyspepsia can be a precursor to 
GERD and may also indicate angina. 

ü GERD: Gastroesophageal reflux disease is a condition in which the stomach acids rise up the esophageal 
passage. Heartburn is a common symptom of the condition. 

ü Peptic Ulcers ς These can occur when the protective mucous lining of the stomach walls is damaged by the 
stomach acids. The bacterium, Helicobacter pylori is thought to be an important factor in the development 
of gastric and duodenal ulcers. 
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THE pH REGULATORY SYSTEM OF THE BODY 
 
The pH balance of the human bloodstream is recognized by all medical physiology texts as one of the most 
important biochemical balances in all of human body chemistry. 
 
pH is the acronym for "Potential Hydrogen". In definition, it is the degree of concentration of hydrogen ions in a 
substance or solution. It is measured on a logarithmic scale, basically from 0 to 14. Higher numbers mean a 
substance is more alkaline in nature and there is a greater potential for absorbing more hydrogen ions. Lower 
numbers indicate more acidity with less potential for absorbing hydrogen ions. 
 
hǳǊ ōƻŘȅ ǇI ŀǘ ǾŀǊƛƻǳǎ ƭŜǾŜƭǎ ƻŦ ƻǳǊ ōƻŘȅΩǎ ŦƭǳƛŘ ƻǊƎŀƴƛȊŀǘƛƻƴ ƛǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ōŜŎŀǳǎŜ ǇI ŎƻƴǘǊƻƭǎ ǘƘŜ ǎǇŜŜŘ ƻŦ 
our body's biochemical reactions. It does this by controlling the speed of enzyme activity as well as the speed that 
electricity moves through our body. 
 
The higher (more alkaline) the pH of a substance or solution, the more electrical resistance that substance or 
solution holds. Therefore, electricity sees more resistance to travel with higher pH. 
 
All biochemical reactions and electrical (life) energy are under pH control. 
If something has an acid pH, it is considered a sense of hot and fast.  As an example, the battery of a car. It's an 
acid battery.  
 
Alkaline pH on the other hand, biochemically speaking, might be likened to slow and cool. Compare it to an 
alkaline battery in a flashlight. 
 
There is no direct relation between pH and conductivity. 
1. pH measures the concentration H+ ion only 
2. Conductivity measures the concentrations of all active ions present in the solution 
Therefore, pH by itself does not specify the conductivity of the solution, because it does not tell anything about 
the presence of other ions that affect the solution conductivity. 
 
pH = - log [H+] and conductivity measures the solution aptitude to conduct the electric current. H+ is a "small 
part" of the conductivity. Acidic pH and alkaline pH have their effects on the solution behavior towards dissolved 
organics, microorganisms and colloids. 
 
On the other hand, there is another way to look at this relation between the pH and the electrical current flow 
[the conductivity] of a solution, but there are other factors that affect the conductivity. When an electrical current 
passes through a wire, what actually moves and carries the current is ELECTRONS. But in solutions, the current is 
carried by IONS: positively charged CATIONS [+]such as H+, Na+, Mg+, etc. and negative ANIONS [-]such as OH-, Cl-
, Acetate-, etc. The conductivity of a solution depends on the concentration of ALL the ions present, the greater 
their concentrations, the greater the conductivity. These ions all have the electrical unit charges shown by their 
symbols, but they move at different velocities [mobilities] through the solution, they contribute differently to the 
conductivity.  
 
Of the common ions, the most mobile CATION is the Hydrogen ion [H+] with a value of 350 units, and the most 
mobile ANION is the Hydroxyl ion [OH-], 199 units. The other common ions have values ranging between 40 and 
80 units.  
 
Strongly acidic [or strongly basic] solution have high conductivity. Since the pH is a measure of the concentration 
of the Hydrogen [and the Hydroxyl] ions, for an acidic solution, the lower the pH [i.e. the higher the H+ 
concentration,] the greater the conductivity. Conductivity is the sum of the contribution of ALL ions present in the 
solution.  
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Stomach pH Problems 
 
The stomach juices are acidic (low pH) due to the presence of gastric acid. There are various ways in which the 
stomach pH can be disrupted, mainly due to the loss of acid-producing cells, disturbances in the secretory function 
of the acid-producing cells or the use of medication that hampers acid production. As mentioned, this acidity is 
necessary for the activation of pepsin. Therefore pepsin levels are low since pepsinogen is not activated. 
 
In chronic H.pylori infection, the chemicals responsible for promoting inflammation can impair the secretory function 
of the acid-producing cells, although it may not be damaged or destroyed. Acid-suppressing drugs like proton pump 
inhibitors (PPIs), which are commonly used to treat conditions like gastritis and peptic ulcers, can also affect stomach 
pH due to the lower than normal levels of stomach acid. 
 
While aging, chewing can become more difficult,  and less efficient.  
Chewing is important because it breaks down food and adds enzymes and liquid so that stomach acid and intestinal 
enzymes can better break it down. When swallowing larger pieces of food without chewing properly, it takes about 
50 to 100 percent longer for it reaches to the stomach because of the esophagus, contract less forcefully while aging.  
A serious problem can be hypertrophic gastritis (reduced production of stomach acid) or atrophic gastritis (the 
absence of stomach acid). 
 
Too little stomach acid results in decreased vitamin B12 absorption. A deficiency of vitamin B12 in the bloodstream 
and tissues may lead to pernicious anemia and irreversible nervous-system impairment and may contribute to high 
levels of homocysteine in the blood. High homocysteine is one of the risk factors for heart disease. 
 
People over age 60 have a greater risk of developing gallstones, the narrowing of the bile duct at the opening of the 
intestine is a risk factor. A high (animal) fat diet brings a greater risk. Upon digestion of fat bile is needed, a 
substance made by the liver and stored in the gallbladder. Gallstones form when liquid stored in the gallbladder 
hardens into the rock-hard material. The stones form when the amount of cholesterol or bilirubin in the bile is high.  

 
 
 
With aging the gut -- particularly the colon -- becomes sluggish and less toned. One in three people age 60 or older 
have diverticula (Diverticulosis is the condition of having multiple pouches and colon (diverticula) in the colon that are 
not inflamed. These are out pockets of the colonic mucosa and submucosa through weaknesses of muscle layers in 
the colon wall.) which are outpouchings in the lining of the large intestine. These pouches are the result of increased 
pressure within the intestine caused by decreased muscle tone. In addition, when the gut gets sluggish, the 
individual becomes more vulnerable to constipation. Lifestyle is one of the major causes of this problem.  
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The liver is the largest internal organ, weighing in at about 1.44ς
1.66 kg. But it gets smaller with time, beginning around age 50. 
The liver's shrinkage begins at the same time that body weight 
and muscle mass start their decline. However, in the very old, the 
liver becomes disproportionately small. Having less liver tissue 
and decreased blood flow to this organ means that the body may 
handle certain medications differently. 
 

 

 

THE COLON  
The large intestine or colon is shorter than the small intestine but has a larger diameter. The length of the colon is 
approximately 1,4 ς 1,8 meter. Its largest diameter is at the cecum (7.5 cm) and narrowest in the sigmoid (2.5 cm). 
The colon has the function of absorption of water and electrolytes and storing waste until it can be expelled. It is 
responsible for maintaining water balance and absorption of vitamins. The mixture of remaining food and intestinal 
juices is called chyme. It is devoid of almost all nutrients and water; it consists of primarily the undigested food with 
some amount of water and electrolytes. 
 
The lining of the colon is different from the small intestine in that there exists a large number of mucous cells that do 
not secrete enzymes but mucus. The mucus helps to protect the wall from the bacterial fermentation inside. About 
1.5 L of liquid digestive contents, chyme, pass into the colon. The colon is responsible for absorbing and recycling the 
great majority of this liquid. 
 
Absorbing water 
Completing the process of digestion that largely takes place in the small intestine. It takes nearly 24 to 30 hours to 
complete the digestive process. Further digestion or breaking down of nutrients does not take place there but it 
helps by absorbing water and making the stools solid. 
 
Absorption of vitamins 
The large intestine helps in absorption of vitamins made by bacteria that normally live in the large intestine. There 
are over 700 ς 1000 species of bacteria that perform a variety of functions. These commensal bacteria break down 
the undigested polysaccharides or fibers in diet into short-chain fatty acids. These can be absorbed by the large 
intestine by passive diffusion. The bacteria also produce gas (flatus), which is a mixture of nitrogen and carbon 
dioxide, with small amounts of the gases hydrogen, methane, and hydrogen sulfide. These result from the bacterial 
fermentation of undigested polysaccharides. 
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These bacteria also produce vitamins. The most important of these is Vitamin K and Biotin (a B vitamin). When the 
vitamin intake in the diet is low, this can be a source of these vitamins. A person who depends on absorption of 
vitamins formed by bacteria in the large intestine may become vitamin deficient if treated with drugs like antibiotics 
that kill the commensal bacteria. While chyme moves through the large intestine, bacteria digest substances in the 
chyme that is not digestible by the human digestive system. Bacterial fermentation converts the chyme into feces 
and releases vitamins including vitamins K, B1, B2, B6, B12, and biotin. Vitamin K is almost exclusively produced by 
the gut bacteria and is essential in the proper clotting of blood. 
 
Intestinal gas 
The movement of gas through the intestines produces the gurgling sounds known as borborygmi. In the resting 
state, there are usually about 200 ml of gas in the gastrointestinal tract. Its composition varies: between 20 and 90 
percent nitrogen, up to 10 percent oxygen, up to 50 percent hydrogen, up to 10 percent methane, and between 10 
and 30 percent carbon dioxide. Most of the air that people swallow, while talking and eating in particular, is either 
regurgitated (as in belching) or absorbed in the stomach.  
 
High levels of carbon dioxide in rectal flatus reflect bacterial activity in the colon. Methane cannot be produced by 
ŀƴȅ ŎŜƭƭ ŀƴŘ ƛǎ ŜƴǘƛǊŜƭȅ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ōŀŎǘŜǊƛŀΩǎ ŀŎǘƛƴƎ ƻƴ ŦŜǊƳŜƴǘŀōƭŜ ŘƛŜǘŀǊȅ ǊŜǎƛŘǳŜǎ ƛƴ ǘƘŜ ŎƻƭƻƴΣ ŀƭǘƘƻǳƎƘ ǘƘŜǊŜ 
appears to be a familial factor involved in this, as not everyone can generate methane.  
 
In the colon, bacterial production of hydrogen is markedly elevated when the diet contains an excess of vegetable 
saccharides. This is particularly noticeable after consuming beans, for example. Gas is more often responsible for the 
buoyancy of stools than is excessive residual fat in malabsorption states. The gradient between the partial pressures 
(or the pressure exerted by each gas in a mixture of gases) of particular gases in the intestinal lumen and the partial 
pressures of gases in the circulating blood determines the direction of movement of gases.  
 
Thus, because oxygen tends to be under a low pressure in the colon, it diffuses out from the blood into the intestine. 
The diffusion of nitrogen from the blood into the intestine occurs because a gradient is established by the carbon 
dioxide, methane, and hydrogen that result from metabolic activities of the commensal bacteria; the partial pressure 
contributed by nitrogen in the colon is lowered, stimulating nitrogen to enter the intestine from the blood.  
 
In areas where lactase, the enzyme that breaks down lactose (milk sugar), is missing from the group of 
disaccharidases of the small intestine, lactose passes into the colon undigested. In a lactase-deficient person, the 
unhydrolyzed lactose enters the colon, where the amount of lactose normally present in a glass of milk is capable of 
liberating, after bacterial fermentation, the equivalent of two to four cups (500ς1,000 ml) of gas (hydrogen). About 
15 percent of the gas diffuses back into the blood, with the rest passing as flatus. 
 
Hydrogen generated in the colon is partly absorbed, passes in the circulating blood to the lungs, and diffuses into the 
respiratory passages, where its presence can be easily determined. The time taken for hydrogen to appear in the 
breath after ingestion of a standard load of glucose or lactose is used to determine whether the upper area of the 
gastrointestinal tract is colonized by bacteria. Hydrogen that appears within 30 minutes of the ingestion of the sugar 
load suggests heavy colonization of the small intestine. 
 
The rectum enlarges as people age, and increased storage of stool in the rectum means that older people often need 
to have larger volumes of stool in their rectum in order to feel the urge to defecate. The increased rectal volume also 
allows hard stool to become impacted. 
 
Other common factors in older people that lead to constipation include increased use of constipating drugs, a low-
fiber diet, coexisting medical conditions (such as diabetes), and reduced physical activity. 
 
  



Copyright Arnaud van der Veere, The Hague, Netherlands Pagina 16 
 

BASIC ANATOMY OF THE COLON 
The colon is divided into four sections - the ascending colon, the transverse colon, the descending colon, and the 
sigmoid colon. The colon lies in the abdominal cavity and behind it. The left side of the colon is involved in 
absorption while the right side is involved with storing feces. 
 

¶ Ascending colon ς It is around 25 cm in length and lies on the right side of the abdomen. 

¶ Transverse colon ς This is attached to the colon by the greater omentum and is covered in the peritoneum. 

¶ Descending colon ς This part of the colon extends from the splenic flexure to the point where the sigmoid 
colon begins. 

¶ Sigmoid Colon ς This part of the colon is S-shaped, it is located after the descending colon and before the 
rectum. 

 
The rectum is 10 cm in length in the adult. It starts at the peritoneal reflexion and follows the curve of the sacrum 
ending at the anal canal. The anal canal is 5 cm in length in the adult, has discrete upper and lower demarcations. 
 
Over the surface of the large intestine are longitudinal muscle fibers called taeniae coli, each about 5 mm wide. 
There are three bands and they start at the base of the appendix and extend from the cecum to the rectum. There 
are sacculations called haustra that are characteristic features of the large intestine, and distinguish it from the rest 
of the intestines. There is a large amount of lymphoid tissue that helps in maintaining an immune barrier. 
Macrophages or immune cells lie at the subepithelial layer. 
 
Producing antibodies 
The large intestine, particularly the appendix, is a confluence of several lymphoid tissues. These play an important 
role in immunity. The lymphoid tissues of the large intestine also help in the production of antibodies and cross-
reactive antibodies. These antibodies are produced by the immune system against the normal commensal bacteria 
but may also be active against related harmful bacteria and thus prevent infections. 
 
BACTERIA IN THE COLON 
The bacteria in the colon are capable of digesting small amounts of cellulose. Substances formed as a result of 
bacteria activity include vitamin K, vitamin B12, thiamin, and riboflavin. 
 
During its passage through the large intestine, digested material by-products are converted to feces upon 
fermentation and reaction with the gut flora. This waste material is received by the ascending colon which reabsorbs 
excess water and eventually pushes the semi-solid matter to the descending colon. Here, the gut flora breaks down 
fiber for sustaining itself and releases acetate, propionate, and butyrate. These are absorbed by the cell lining for 
nourishment. From the colon, the stool passes to the rectum to be discharged from the body. 
 
Diseases and conditions that affect the colon and the digestive system and which are often age related (this is a 
short list):olon Cancer:      Acid Reflux (GERD) 
Appendicitis       Diarrhea 
Gallstones        Hemorrhoids 
Inflammatory Bowel Disease     Irritable Bowel Syndrome 
Lactose Intolerance      Stomach Ulcers 
Tapeworms        Ulcerative Colitis 
 
Colon cleanses 
Many people use colon cleanses as a means to keep the colon healthy. This process includes taking laxatives, teas, 
powders or supplements, using enemas, or getting colonic irrigation (colon hydrotherapy) to flush out the colon. 
There can be side effects of cleansing, and some practices can even be dangerous. Doctors have varied opinions on 
ŎƭŜŀƴǎƛƴƎΦ ¢ƘŜ ŎƻƭƻƴΩǎ ǾŜǊȅ ŦǳƴŎǘƛƻƴ ƛǎ ǘƻ ǊŜƳƻǾŜ ǘƻȄƛƴǎΦ 
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Proteins and amino acids. 
 
Aminoacids are the building blocks of proteins. There are 20(+) amino acids.  

 

non - polar, aliphatic residues  

Glycine  Gly  G- 2  

 

GGU GGC GGA GGG  

Alanine  Ala  A- 3  

 

GCU GCC GCA GCG  

Valine  Val  V- 1  

 

GUU GUC GUA GUG  

Leucine  Leu  L- 1  

 

UUA UUG CUU CUC CUA CUG  

Isoleucine  Ile  I - 1  

 

AUU AUC AUA  

Proline  Pro  P- 2  

 

CCU CCC CCA CCG  

 

aromatic residues  

Phenylalanine  Phe  F- 1  

 

UUU UUC  

Tyrosine  Tyr  Y- 2  

 

UAU UAC  

Tryptophan  Trp  W - 1  

 

UGG  

 

polar, non - charged residues  

Serine  Ser  S- 3  

 

UCU UCC UCA UCG AGU AGC  

Threonine  Thr  T- 1  

 

ACU ACC ACA ACG  
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Cysteine  Cys  C- 2  

 

UGU UGC  

Methionine  Met  M- 1  

 

AUG  

Asparagine  Asn  N- 3  

 

AAU AAC  

Glutamine  Gln  Q- 2  

 

CAA CAG  

 

 

positively charged residues  

Lysine  Lys  K- 1  

 

AAA AAG  

Arginine  Arg  R- 2  

 

CGU CGC CGA CGG AGA AGG  

Histidine  His  H- 1  

 

CAU CAC  

 

negatively charged residues  

Aspartate  Asp  D- 3  

 

GAU GAC  

Glutamate  Glu  E- 3  

 

GAA GAG  

1 = essential amino acid 
2 = conditional essential amino acid 
3 = non-essential amino acid 
 
Like the Periodic table of elements, there is decided to give the foundation of biology a specific list of basic 
components. These building blocks have a common feature that sets them apart from other biological chemicals.  
Most important are the amino and carboxyl groups, amino acids have a ǎƛŘŜ ŎƘŀƛƴ ƻǊ w ƎǊƻǳǇ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ʰ-
carbon. A way to separate them is to look at their level and way of activity. Building Blocks Of Proteins 
The most simple amino acid is called glycine (glycoΣ άǎǳƎŀǊέύΦ Lƴ ǘƘŜ ƳƛŘ-1950s scientists agreed that 20 amino acids 
(called standard or common amino acids) were the essential building blocks of proteins.  
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Over 140 amino acids are known to occur naturally in proteins and thousands more occur in nature or are 
synthesized in the laboratory. Many non-proteinogenic amino acids are active as; 
 

¶ intermediates in biosynthesis, 

¶ post-translationally formed in proteins, 

¶ possess a physiological role (e.g. components of bacterial cell walls, neurotransmitters, and toxins), 

¶ natural or man-made pharmacological compounds, 

¶ present in meteorites and in prebiotic experiments (e.g. MillerςUrey experiment). 
 

Technically, any organic compound with an amine (-NH2) and a carboxylic acid (-COOH) functional group is an amino 
acid. The proteinogenic amino acids (Proteinogenic amino acids are amino acids that are incorporated 
biosynthetically into proteins during translation. The word "proteinogenic" means "protein creating". ) are small 
ǎǳōǎŜǘ ƻŦ ǘƘƛǎ ƎǊƻǳǇ ǘƘŀǘ ǇƻǎǎŜǎǎ ŎŜƴǘǊŀƭ ŎŀǊōƻƴ ŀǘƻƳ όʰ- or 2-) bearing an amino group, a carboxyl group, a side 
ŎƘŀƛƴ ŀƴŘ ŀƴ ʰ-hydrogen Levo conformation, with the exception of glycine, which is achiral, and proline, whose 
amine group is a secondary amine. 
 

9ƭŜŎǘǊƻƴǎ ŀǊŜΧΦ 
 
Electrons are confined to specific orbits, a bit like the planets of our solar system is. They can't exist anywhere 
between orbits and have to make a "quantum leap" from one orbit to another. As quantum particles, electrons 
exist as a collection of probabilities rather than at specific locations. The best way to understand is to show the 
ŜƭŜŎǘǊƻƴǎ ŀǎ ŀ ǎŜǘ ƻŦ ŦǳȊȊȅ ǎƘŜƭƭǎΣ ǎƘƛŜƭŘǎΣ  ŀǊƻǳƴŘ ǘƘŜ ƴǳŎƭŜǳǎΦ 9ƭŜŎǘǊƻƴǎ ŀǊŜ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ƻŦ άŜƭŜŎǘǊƛŎ Ŧƭƻǿέ ƻǊ 
current.  
 
There are two types of electron flow, Direct Current, or DC, and Alternating Current, or AC.  Direct Current is the 
kind of electrical flow like in batteries and solar cells when electrons travel in one direction.  On the other hand, 
AC is the electrical flow from a typical electrical outlet in a home.  AC is when the electrons flow in two directions, 
from the positive to the negative terminal and from the negative to the positive terminal, 'alternating' between 
the two directions.   
 
In 1924, the French physicist Louis de Broglie suggested that, like light, electrons act as both particles and waves. 
De Broglie's hypothesis was confirmed in experiments that showed electron beams could be diffracted or bent as 
they passed through a slit much like light could. The waves produced by an electron confined in its orbit about the 
nucleus sets up a standing wave of a specific wavelength, energy, and frequency (i.e., Bohr's energy levels). 
 
The next problem occurred was to locate an electron. This problem was solved by the German physicist, Werner 
Heisenberg, and it was called the uncertainty principle: To view an electron in its orbit, a wavelength of light had 
to be shined on it that is smaller than the electron's wavelength. 
This small wavelength of light has a high energy. The electron will absorb that energy. The absorbed energy 
changes the electron's position. It is not possible to know both the momentum and position of an electron in an 
atom. Therefore, Heisenberg suggested that it is not possible to view electrons as moving in well-defined orbits 
about the nucleus!  
 
With de Broglie's hypothesis and Heisenberg's uncertainty principle in mind, the Austrian physicist named Erwin 
Schrodinger came up with a set of equations or wave functions in 1926 for electrons. According to Schrodinger, 
electrons confined in their orbits would set up standing waves and that could be described only the probability of 
where an electron could be. The distributions of these probabilities formed regions of space about the nucleus 
were called orbitals. Orbitals could be described as electron density clouds. The densest area of the cloud is where 
the greatest probability of finding the electron is and the least dense area is where the lowest probability of 
finding the electron. 

 
Nonpolar Side Chains 
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There are six / eight (there is a dispute about this number) amino acids with nonpolar side chains. Glycine, alanine, 
and proline have small, nonpolar side chains and are all weakly hydrophobic. Phenylalanine*, valine, leucine, 
isoleucine, and methionine* have larger side chains and are more hydrophobic. * there is a discussion about their 
place in this part.  
 
This needs clarification: hydrophobic describes the fact that nonpolar substances don't combine with water 
molecules. Water is a polar molecule, which implies that it carries a partial charge between its atoms. Oxygen, as an 
electronegative atom, draws the electrons of each bond closer to its core, thus creating a more negative charge. 
Therefore, any materials with a charge, negative or positive are able to interact with water molecules to dissolve.  
 
Hydrophobic molecules are molecules that do not have a charge, they are non-polar. By lacking a charge, these 
molecules do not have charge-to-charge interactions that allow them to interact with water. Hydrophobic materials 
often do not dissolve in water or in any solution that contains a largely aqueous (watery) environment. This 
characteristic of being hydrophobic - or non-polar - is important for many of the molecules found in nature, in other 
organisms, and even within our own bodies. 
 
Aromatic amino acids 
Aromatic amino acids are relatively nonpolar. characterized by increased chemical stability resulting from the 
delocalization of electrons in a ring system (such as benzene) containing usually multiple conjugated double bonds. 
To different degrees, aromatic amino acids absorb ultraviolet light. Tyrosine and tryptophan absorb more than do 
phenylalanine; tryptophan is responsible for most of the absorbance of ultraviolet light (ca. 280 nm) by proteins. 
Tyrosine is the only one of the aromatic amino acids with an ionizable side chain.  
 
Polar, Uncharged Side Chains 
There are six amino acids with polar (A molecule in which the bond dipoles present do not cancel each other out and 
thus results in a molecular dipole), uncharged side chains. Serine and threonine have hydroxyl groups. Asparagine 
and glutamine have amide groups. Cysteine has a sulfhydryl group.  
 
Charged Side Chains 
There are three amino acids with charged side chains. The charge comes in two varieties: positive and negative: 
positive charge (+q) is a property of protons; negative charge (-q) is a property of electrons. The charge on the 
proton is identical in size to that on the electron but differs in sign. Arginine and lysine have side chains with amino 
groups. Their side chains are fully protonated at pH 7.4. Histidine has as a positively charged imidazole functional 
group. 
 
Negatively charged residues 
Aspartate under physiological conditions (pH 7.4) usually occurs as the negatively charged aspartate form, ҍ/hhҍΦ 
Glutamic acid in higƘƭȅ ŀƭƪŀƭƛƴŜ ǎƻƭǳǘƛƻƴǎ ǘƘŜ Řƻǳōƭȅ ƴŜƎŀǘƛǾŜ ŀƴƛƻƴ ҍhh/-CH(NH2)-(CH2)2-/hhҍ ǇǊŜǾŀƛƭǎΦ  
 
An amino acid consists ƻŦ ŀ ōŀǎƛŎ ŀƳƛƴƻ ƎǊƻǳǇ όҍbIнύΣ ŀƴ ŀŎƛŘƛŎ ŎŀǊōƻȄȅƭ ƎǊƻǳǇ όҍ/hhIύΣ ŀƴŘ ŀƴ ƻǊƎŀƴƛŎ w ƎǊƻǳǇ όƻǊ 
side chain) that is unique to each amino acid. The term ŀƳƛƴƻ ŀŎƛŘ ŎƻƳŜǎ ŦǊƻƳ ʰ-amino [alpha-amino] carboxylic 
ŀŎƛŘΦ 9ŀŎƘ ƳƻƭŜŎǳƭŜ Ŏƻƴǘŀƛƴǎ ŀ ŎŜƴǘǊŀƭ ŎŀǊōƻƴ ό/ύ ŀǘƻƳΣ ŎŀƭƭŜŘ ǘƘŜ ʰ-carbon, to which both an amino and a carboxyl 
ƎǊƻǳǇ ŀǊŜ ŀǘǘŀŎƘŜŘΦ ¢ƘŜ ǊŜƳŀƛƴƛƴƎ ǘǿƻ ōƻƴŘǎ ƻŦ ǘƘŜ ʰ-carbon atom are attached to a hydrogen (H) atom and the R 
group.  
 
Chirality 
Chirality is a geometric property of some molecules and ions. A chiral molecule/ion is non-superimposable, this 
means that the molecules cannot be placed on top of one another and give the same molecule. Chiral molecules 
with one or more stereocenters can be enantiomers / each of a pair of molecules that are mirror images of each 
other. All the amino acids are chiral molecules (except glycine). They show two optically active asymmetric forms 
(enantiomers) considered mirror images. One enantiomer is named shape D and the other L. Amino acids found in 
proteins almost always possess the L-configuration. This reflects the fact that the enzymes responsible for protein 
synthesis have evolved to utilize only the L-enantiomers.  
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Acid-Base Properties 

!ƴƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ŦŜŀǘǳǊŜ ƻŦ ŀƳƛƴƻ ŀŎƛŘǎ ƛǎ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ōƻǘƘ ŀ ōŀǎƛŎ ŀƴŘ ŀƴ ŀŎƛŘƛŎ ƎǊƻǳǇ ŀǘ ǘƘŜ ʰ-carbon. 
Compounds such as amino acids that can act as either an acid or a base are called amphoteric. The basic amino 
group typically has a pKa between 9 ŀƴŘ млΣ ǿƘƛƭŜ ǘƘŜ ŀŎƛŘƛŎ ʰ-carboxyl group has a pKa that is usually close to 2 (a 
very low value for carboxyls). The pKa of a group is the pH value at which the concentration of the protonated group 
equals that of the unprotonated group.  
 

pKa Definition 
pKa is the negative base-10 logarithm of the acid dissociation constant (Ka) of a solution. 
 
pKa = -log10Ka 
 
A lower pKa value shows a stronger acid. Example, the pKa of acetic acid is 4.8, while the pKa of lactic acid is 3.8. 
Using the pKa values, lactic acid is a stronger acid than acetic acid. 
The reason pKa is used is because it describes acid dissociation using small decimal numbers. 

 
Meaning, at physiological pH (about 7ςтΦпύΣ ǘƘŜ ŦǊŜŜ ŀƳƛƴƻ ŀŎƛŘǎ ŜȄƛǎǘ ƭŀǊƎŜƭȅ ŀǎ ŘƛǇƻƭŀǊ ƛƻƴǎ ƻǊ άȊǿƛǘǘŜǊƛƻƴǎέ 
(Germaƴ ŦƻǊ άƘȅōǊƛŘ ƛƻƴǎέΤ ŀ ȊǿƛǘǘŜǊƛƻƴ ŎŀǊǊƛŜǎ ŀƴ Ŝǉǳŀƭ ƴǳƳōŜǊ ƻŦ ǇƻǎƛǘƛǾŜƭȅ ŀƴŘ ƴŜƎŀǘƛǾŜƭȅ ŎƘŀǊƎŜŘ ƎǊƻǳǇǎύΦ Any 
free amino acid and likewise any protein will, at some specific pH, exist in the form of a zwitterion.  
 
All amino acids and all proteins, when subjected to changes in pH, pass through a state at which there is an equal 
number of positive and negative charges on the molecule. The pH at which this occurs is known as the isoelectric 
point (or isoelectric pH) and is denoted as (pI, pH(I), IEP).  
 
When dissolved in water, all amino acids and all proteins are present predominantly in their isoelectric form. Stated 
another way, there is a pH (the isoelectric point) at which the molecule has a net zero charge (equal number of 
positive and negative charges), but there is no pH at which the molecule has an absolute zero charge (complete 
absence of positive and negative charges). Amino acids and proteins are always in the form of ions; they always carry 
charged groups. This fact is vitally important in considering further the biochemistry of amino acids and proteins. 
 
Peptide bond 
Amino acids can be linked by a condensation reaction in which ŀ ҍhI is lost from the carboxyl group of one amino 
acid along with a hydrogen from the amino group of a second, forming a molecule of water and leaving the two 
amino acids linked via an amideτcalled, in this case, a peptide bond. When individual amino acids are combined to 
form proteins, their carboxyl and amino groups are no longer able to act as acids or bases, since they have reacted to 
form the peptide bond. The acid-base properties of proteins are dependent upon the overall ionization 
characteristics of the individual R groups of the component amino acids. 
Amino acids joined by a series of peptide bonds constitute a peptide. Small polymers of amino acids (fewer than 50) 
are called oligopeptides, larger ones (more than 50) are referred to as polypeptides.  
 
In summary, it is the sequence of amino acids that determines the shape and biological function of a protein as well 
as its physical and chemical properties. The functional diversity of proteins arises because proteins are polymers of 
20 different kinds of amino acids. The hormone insulin, which has 51 amino acids. With 20 different amino acids to 
choose from at each of these 51 positions, a total of 2051, or about 1066, different proteins could theoretically be 
made. 
 
Other Functions 
Amino acids are precursors of a variety of complex nitrogen-containing molecules. Prominent among these are the 
nitrogenous base components of nucleotides and the nucleic acids (DNA and RNA). Furthermore, there are complex 
amino-acid derived cofactors such as heme and chlorophyll. Heme is the iron-containing organic group required for 
the biological activity of vitally important proteins such as the oxygen-carrying hemoglobin and the electron-
transporting cytochrome c.  
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{ŜǾŜǊŀƭ ʰ-ŀƳƛƴƻ ŀŎƛŘǎ όƻǊ ǘƘŜƛǊ ŘŜǊƛǾŀǘƛǾŜǎύ ŀŎǘ ŀǎ ŎƘŜƳƛŎŀƭ ƳŜǎǎŜƴƎŜǊǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ʴ-aminobutyric acid (gamma-
aminobutyric acid, or GABA; a derivative of glutamic acid), serotonin and melatonin (derivatives of tryptophan), and 
histamine (synthesized from histidine) are neurotransmitters. Thyroxine (a tyrosine derivative produced in the 
thyroid gland of animals) and indole acetic acid (a tryptophan derivative found in plants) are examples of hormones. 
 
The most important posttranslational modification of amino acids in eukaryotic organisms (including humans) is the 
reversible addition of a phosphate molecule to the hydroxyl portion of the R groups of serine, threonine, and 
tyrosine. This event is known as phosphorylation and is used to regulate the activity of proteins in their minute-to-
minute functioning in the cell. Serine is the most commonly phosphorylated residue in proteins, threonine is second, 
and tyrosine is third. 

 
Amino acids are used therapeutically for nutritional and pharmaceutical purposes. For example, patients are often 
infused with amino acids to supply these nutrients before and after surgical procedures. Treatments with single 
amino acids are part of the medical approach to control certain disease states. Examples include L-
dihydroxyphenylalanine (L-dopa) for Parkinson disease; glutamine and histidine to treat peptic ulcers; and arginine, 
citrulline, and ornithine to treat liver diseases. 
 
Certain derivations of amino acids, especially of glutamate, are used as surfactants in mild soaps and shampoos. D-
Phenylglycine and D-hydroxyphenylglycine ŀǊŜ ƛƴǘŜǊƳŜŘƛŀǘŜǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ŎƘŜƳƛŎŀƭ ǎȅƴǘƘŜǎƛǎ ƻŦ ʲ-lactam antibiotics 
(e.g., synthetic versions of penicillin). Aspartame is a sweetener prepared from the individual component amino 
acids aspartic acid and phenylalanine. 
 

Eukaryotic cells contain membrane-
bound organelles, such as the nucleus, 
while prokaryotic cells do not. 
Differences in the cellular structure of 
prokaryotes and eukaryotes include the 
presence of mitochondria and 
chloroplasts, the cell wall, and the 
structure of chromosomal DNA. 
 
Prokaryotes were the only form of life 
on Earth for millions of years until more 
complicated eukaryotic cells came into 
being through the process of evolution. 
The difference between the structure of 
prokaryotes and eukaryotes is so great 
that it is considered to be the most 
important distinction among groups of 
organisms. 
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The most fundamental difference is that eukaryotes do have "true" nuclei containing their DNA, whereas the 
genetic material in prokaryotes is not membrane-bound. In eukaryotes, the mitochondria and chloroplasts 
perform various metabolic processes and are believed to have been derived from endosymbiotic bacteria. In 
prokaryotes similar processes occur across the cell membrane; endosymbionts are extremely rare. 
 
The cell walls of prokaryotes are generally formed of a different molecule (peptidoglycan) to those of eukaryotes 
(many eukaryotes do not have a cell wall at all). Prokaryotes are usually much smaller than eukaryotic cells. 
Prokaryotes also differ from eukaryotes in that they contain only a single loop of stable chromosomal DNA stored 
in an area named the nucleoid, while eukaryote DNA is found on tightly bound and organized chromosomes.  
 
Although some eukaryotes have satellite DNA structures called 
plasmids, these are generally regarded as a prokaryote feature 
and many important genes in prokaryotes are stored on 
plasmids. Prokaryotes have a larger surface area to volume ratio 
giving them a higher metabolic rate, a higher growth rate and 
consequently a shorter generation time compared to 
Eukaryotes. 
 
Prokaryotes also differ from eukaryotes in the structure, packing, 
density, and arrangement of their genes on the chromosome. 
Prokaryotes have incredibly compact genomes compared to 
eukaryotes, mostly because prokaryote genes lack introns and 
large non-coding regions between each gene. Whereas nearly 
95% of the human genome does not code for proteins or RNA or 
includes a gene promoter, nearly all of the prokaryote genome 
codes control something. 
 
 
 
Prokaryote genes are expressed in groups, known as operons, instead of individually, as in eukaryotes. 
In a prokaryote cell, all genes in an operon are transcribed on the same piece of RNA and then made into separate 
proteins, whereas if these genes were native to eukaryotes, each would have their own promoter and be 
transcribed on their own strand of mRNA. This lesser degree of control over gene expression contributes to the 
simplicity of the prokaryotes as compared to the eukaryotes. 
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Amino Acids And The Origin Of Life On Earth 
 
The question of why organisms on Earth consist of L-amino acids instead of D-amino acids is still an unresolved 
riddle. Some scientists have long suggested that a substantial fraction of the organic compounds that were the 
precursors to amino acidsτand perhaps some amino acids themselvesτon early Earth may have been derived 
from comet and meteorite impacts. One such organic-rich meteorite impact occurred on September 28, 1969, 
over Murchison, Victoria, Australia. This meteorite is suspected to be of cometary origin because of its high water 
content of 12 percent. Dozens of different amino acids have been identified within the Murchison meteorite, 
some of which are found on Earth. Some compounds identified in the meteorite, however, have no apparent 
terrestrial source. Most intriguing are the reports that amino acids in the Murchison meteorite exhibit an excess 
of L-amino acids. An extraterrestrial source for an L-amino acid excess in the solar system could predate the origin 
of life on Earth and thus explain the presence of a similar excess of L-amino acids on the prelife Earth. 
 
This vision supports the continuous life theory. Live did not start, it has been transferred.  
 

 
DNA structure and amino acids 
All aging theories are based on the chemistry of life. Most of these theories focus on details of the total. To 
understand the process, knowledge of details is needed to get a vision of the total. 
 
The backbone of DNA is based on a repeated pattern of a sugar- and a phosphate group. The full name of DNA, 
deoxyribonucleic acid, shows the name of the sugar - deoxyribose. Deoxyribose is a modified form of ribose. Ribose 
is the sugar in the backbone of RNA, ribonucleic acid. 
 
DNA is made of nucleotides. These are made of three parts: a phosphate group, a sugar group and one of four types 
of nitrogen bases. To form a strand of DNA, nucleotides are linked into chains, with the phosphate and sugar groups 
alternating. 
 
The four types of nitrogen bases found in nucleotides are adenine (A), thymine (T), guanine (G) and cytosine (C). The 
order, or sequence, of these bases, determines what biological instructions are contained in a strand of DNA. For 
example, the sequence ATCGTT might instruct for blue eyes, while ATCGCT might instruct for brown. 
 
The complete DNA instruction book, or genome, for a human, contains about 3 billion bases and about 20,000 genes 
on 23 pairs of chromosomes.  
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Proteins 

It is not easy to make a list of proteins. To create a list there is a need to define the use of these proteins. In nature, 
the amount of different proteins is sheer endless. While focusing on human aging it is important to focus only on 
proteins which fulfill a role in this. The enclosed list does not pretend to be complete but can be used as a guideline 
for further work ; 
 

Globular proteins Plasma proteins / Serum Amyloid P Component 
Serum albumin / Coagulation factors 
Complement proteins / C1-inhibitor 
C3-convertase / Factor VIII / Factor XIII 
Protein C / Protein S / Protein Z / Protein Z-related 
protease inhibitor 
Thrombin / Von Willebrand Factor 
Acute phase proteins 
C-reactive protein / Hemoproteins 
Hemoglobin (oxyhemoglobin and deoxyhemoglobin) 
Cadherin / Ependymin / Integrin 
NCAM / Selectin 

Transmembrane transport proteins 
 

CFTR / Glycophorin D 
Scramblase / Ion channels 
Ligand-gated ion channels 
Nicotinic acetylcholine receptor 
GABAa receptors / Voltage-gated ion channels 
Potassium channels / Calcium channels 
Sodium channels 
Synport / Antiport proteins / Glucose transporter 

Hormones and growth factors Colony-stimulating factors (CSFs) 
Epidermal growth factor (EGF) 
Fibroblast growth factor (FGF) 
Platelet-derived growth factor (PDGF) 
Transforming growth factors (TGFs) 
Vascular endothelial growth factor (VEGF) 
Peptide hormones / Insulin 
Insulin-like growth factor (IGF) / Oxytocin 

Extracellular matrix proteins Collagen / Elastin / F-spondin / Pikachurin 
Fibronectin 

 
Protein structure 
The best way to separate proteins is based on structure. It is possible to distinguish 4 different structures which are 
leading at all time.  
 

Primary structure 
The first level of structure in amino acids is a polypeptide chain. The primary structure is held together by peptide 
bonds in which the two ends of the polypeptide chain are referred to as the carboxyl terminus (C-terminus) and the 
amino terminus (N-terminus) based on the nature of the free group on each extremity. When a peptide bond is 
formed, a water molecule is lost. For example, insulin is composed of 51 amino acids in 2 chains. One chain has 31 
amino acids, and the other has 20 amino acids. Post-translational modification such as disulfide bond formation, 
phosphorylations, and glycosylations are usually also considered a part of the primary structure. 



Copyright Arnaud van der Veere, The Hague, Netherlands Pagina 26 
 

 
 
Secondary structure 
¢ƘŜǊŜ ŀǊŜ ǘǿƻ Ƴŀƛƴ ǘȅǇŜǎ ƻŦ ǎŜŎƻƴŘŀǊȅ ǎǘǊǳŎǘǳǊŜΣ ǘƘŜ ʰ-helix, and ǘƘŜ ʲ-ǎǘǊŀƴŘ ƻǊ ʲ-sheets. These secondary 
structures are defined by patterns of hydrogen bonds between the main-chain peptide groups. They have a regular 
ƎŜƻƳŜǘǊȅ ŘǳŜ ǘƻ ƛƴǘŜǊŀŎǘƛƻƴǎ ōŜǘǿŜŜƴ ŀǘƻƳǎ ƻŦ ǘƘŜ ōŀŎƪōƻƴŜ ŎƻƴǎǘǊŀƛƴŜŘ ǘƻ ǎǇŜŎƛŦƛŎ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ŘƛƘŜŘǊŀƭ ŀƴƎƭŜǎ ˕ 
ŀƴŘ ˒ ƻƴ the Ramachandran plot. Several sequential secondary structures may form a "supersecondary unit". Some 
ǇŀǊǘǎ ƻŦ ǘƘŜ ǇǊƻǘŜƛƴ Ƴŀȅ ƭƻƻƪ ƛƴ ŘƛǎƻǊŘŜǊΦ aŀƴȅ ǇǊƻǘŜƛƴǎ Ŏƻƴǘŀƛƴ ōƻǘƘ ʰ ƘŜƭƛŎŜǎ ŀƴŘ ʲ ǇƭŜŀǘŜŘ ǎƘŜŜǘǎΦ tǊƻƭƛƴŜ ƛǎ 
found in unstructured regions between secondary structures. The amino acids tryptophan, tyrosine, and 
phenylalanine ƘŀǾŜ ƭŀǊƎŜ ǊƛƴƎ ǎǘǊǳŎǘǳǊŜǎ ƛƴ ǘƘŜƛǊ w ƎǊƻǳǇǎ ŀƴŘ ŦƻǳƴŘ ƛƴ ʲ ǇƭŜŀǘŜŘ ǎƘŜŜǘǎΣ ǇǊƻōŀōƭȅ ǘƘŜ ʲ ǇƭŜŀǘŜŘ 
sheet structure provides enough of space for side chains. 

 
Tertiary structure 
Tertiary structure refers to the three-ŘƛƳŜƴǎƛƻƴŀƭ ǎǘǊǳŎǘǳǊŜ ƻŦ ƳƻƴƻƳŜǊƛŎ ŀƴŘ ƳǳƭǘƛƳŜǊƛŎ ǇǊƻǘŜƛƴ ƳƻƭŜŎǳƭŜǎΦ ʰ-
ƘŜƭƛȄŜǎ ŀƴŘ ʲ-pleated-sheets are folded into a compact globular structure A tertiary structure is primarily due to 
interactions between the R groups of the amino acids. Folding is driven by the non-specific hydrophobic interactions. 
The structure is stable only when parts of a protein domain are locked into place by specific tertiary interactions, 
such as salt bridges, hydrogen bonds, and the tight packing of side chains and disulfide bonds. The disulfide bonds 
are extremely rare in cytosolic proteins since the cytosol (intracellular fluid) is generally a reducing environment. 
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Hemoglobin 

Quaternary structure  
This is the three-dimensional structure consisting of the aggregation of two or more individual polypeptide chains 
(subunits) that operate as a single functional unit. Complexes of two or more polypeptides (i.e. multiple subunits) 
are called multimers. It would be called a dimer if it contains two subunits, a trimer if it contains three subunits, a 
tetramer if it contains four subunits, and a pentamer if it contains five subunits. The subunits are frequently related 
to one another by symmetry operations, such as a 2-fold axis in a dimer. Multimers made up of identical subunits are 
referred to with a prefix of "homo-" (e.g. a homotetramer) and those made up of different subunits are referred to 
with a prefix of "hetero-", for example, a heterotetramer, such as the two alpha and two beta chains of hemoglobin. 
 

 
 

Now the main target names are clarified, content, structure and chemical formulas of the following products it is 
easier to understand the value and use of it in the digestive and metabolic system. The daily food contains all 
needed amino acids/proteins in specific quantities and should not need to have lack of anything. But during aging, it 
seems to create insufficient availability of needed nutrients. The first step is to identify some important forms of 
proteins in dairy foods. This gives inside information and understanding of digestion.  
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¶ Milk (related) proteins. When protein comes from a cow, and most other mammals, it is called casein. 
Beside getting milk from the cow we also do get it from goat, sheep, horse, camel and some other animals. 
These quaternary structure proteins are not easy to digest because of their shape. Caseins are combined 
ǿƛǘƘ ƭŀŎǘƻǎŜ ǿƘƛŎƘ ƛǎ ŀ άƳƛƭƪέ ǎǳƎŀǊ ŀƴŘ ŦƻǊ ŀōƻǳǘ сл ς 80% of the world population difficult to digest. In a 
standard natural way, the enzyme lactase disappears from the digestive system after the age of 4 years. That 
is why, in the Western schools, and increasingly all over the world, milk is supplied to primary school children 
from the first day of entering. It takes around 4 hours to digest casein and less than 2 for neutralizing the 
lactose if enough lactase is available.  The digestive time of around 4 hours. Hereby it is important to raise 
the following questions; 

o Since the introduction of milk as an important part of our diet, it seems to have a lot of 
benefits. But how many of these benefits are really proven scientifically? 

o Milk is introduced in many societies where it has never been a part of the diet before. Is this a 
danger to the digestive system? Research is needed.  

 
Essential nutrient content per 100 g of selected dairy foods  Dairy food (food code) 

 
¶ Whey-proteins.  

 
 
 
 
It is a visible more open structure with a lower molecular weight. Due to this, it is easier to digest. The 
molecular weight of whey is lower than casein. Whey is ingested faster into the bloodstream with the benefit 
of being available to the muscle and cells when needed. The importance of whey also can be found in the 
support of the immune system. Whey could be used during the aging process as additional recuperation 
food item to support faster recovery after injury, during disease, and with muscle weakness. The supply of 
whey should be administered over the day in small, easy to digest amounts for maximum effect. The best 
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way to administer whey as the supportive medication is as a liquid in the diluted form of around 12 ς 14 
gram per serving. The digestive time is around 30 minutes.  
 

Colostrum 
Colostrum is a form of milk produced by the mammary glands in late pregnancy and in the few days after 
giving birth. It has high concentrations of nutrients and antibodies. Colostrum is high in carbohydrates, 
high in protein, high in antibodies, and low in fat. Colostrum contains fat-soluble vitamins, minerals, and 
immunoglobulins. Immunoglobulins are basically antibodies that provide the passive immunity to the 
birthling, which is responsible for prevention of the viral and bacterial infection. Colostrum brings eight 
growth factor that promotes normal cell growth, DNA synthesis, fat utilization and increases mental 
activity. 

 
An assumption still to be proven is 
that colostrum would be an 
important immune booster for the 
elderly and supportive to their 
digestive track and general health.  
 
 

 
 

 

Albumine / egg protein 

¶ Egg-proteins.  
o There is a difference between bovine and egg albumin. The difference is based on the chemical 

structure. Both are animal-based proteins with a  Quaternary structure which are close to the 
human forms and easy to recognize but not automatically easy to digest.  

o The molecular structure of egg protein is denser than whey but lighter than casein. The more open 
structure gives the digestive system more opening to break it down. 

o Digestion of egg protein takes around 4 x longer than with whey.  
 

¶ Bovine proteins made from animal meat has a structure closely related to the mentioned egg-protein. It 

is a mammal animal protein. Animal proteins in a production system of purification and concentration and 
especially bovine are more sensitive for pollutions, virus or bacteria than other proteins. Controlled 
production is very important to avoid danger. Expertise is necessary.  
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Human Serum Bovine 
 

¶ Soja and plant origin proteins.  
There are many discussions about the maximum availability of proteins to the human body when 
supplementing plant or animal origin proteins. Part of the scientist has strong evidence that plant origin 
proteins are better and more healthy for the human system. Other scientists have evenly strong evidence 
that animal proteins are better. The best way is to look at the digestive system before making a judgment. 
aŀƴȅ άǎŎƛŜƴǘƛǎǘέ ǳǎŜ ǇŜǊǎƻƴŀƭ ǇǊŜŦŜǊŜƴŎŜǎ ǘƻ ǇǳǎƘ ƻƴŜ ƻǊ ǘƘŜ ƻǘƘŜǊ ƻǇǘƛƻƴǎΦ Lǘ ƛǎ ǇƻǎǎƛōƭŜ ōƻǘƘΣ Ǉƭŀƴǘ ŀƴŘ 
animal proteins, are useful but all depend on the individual digestive track which cannot be controlled nor 
tested from a distance but only by trial and error. This is one of the reasons why diets have a different effect 
on every individual and personal care is a must, not an option.  
 
There is 3 general type of digestive systems:  

1. Herbivore. The plant only consumer. This digestive tract can only consume limited animal 
protein before it reacts by the first removal and on the next level getting sick. 

2. Carnivore. The animal meat eater is only able to use herbs as part of the menu for digestive 
purpose but not as active nutrition part. The ability to use herbs as part of the menu is not 
available. 

3. An omnivore Ŏŀƴ Ŝŀǘ άŜǾŜǊȅǘƘƛƴƎέΦ ¢Ƙƛǎ ŘƛƎŜǎǘƛǾŜ tract is able to consume food of animal and 
plant origin. Its digestive tract is filled with multipurpose enzymes which enables it to live in 
omni-environmental situations. This is the human situation.  

 
The human being is Omnivore and able to digest multiple source protein. It is unknown yet if a vegetarian diet is 
healthy enough for a person to have a long life. Currently, the research among centurions shows no sign of that. In 
an overall study of the current human being, it is clear that a meat-oriented diet is no longer considered healthy. 
New research points to a diet dividing of; 

o 70/30 in meal/plant is extreme cold climates where the meat part is mainly fish oriented. 
o 60/40 for intermediate climates where the winter time is 50+ % of the year  
o 50/50 for sea climates where the summer is warm and winter cold 
o And a 40/60 for warmer climates 

These combinations are suggestions only and more research still has to take place. Fact is that in a current activity 
level of 80/20 (80% of the day less or not active / 20% of the day active) a plant diet shows to be more digestible and 
safe than a meat-oriented diet. At a lower activity level meat creates more digestive obstructions and problems than 
plants.  

 

¶ Fish and other animal sources of proteins. Biochemical there are no shocking differences 

between the different animal proteins other than the source of the product. The size of the protein may 
differ but not the availability for the digestive/metabolic system. 
New sources of proteins in the future would be bugs which are protein rich and easy to grow.  

 

REMARK; protein supplementation is overall easily available but must be critically approached. Supplies are often of 
questionable sƻǳǊŎŜǎΦ tǊƻǘŜƛƴ ǎǳǇǇƭŜƳŜƴǘŀǘƛƻƴ Ƙŀǎ ŀ ƭŀǊƎŜ ŦƛƭƭƛƴƎ ǇǊƻǇŜǊǘȅΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ŘƛƎŜǎǘƛƴƎ ŀ άƳŜŀƭέ ƻŦ 
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protein-rich food stops most people from eating their normal food. This is not a positive development as the 
digestive tract is based on solid foods and will decay if the foods are liquid. The use of protein as a supplement is a 
matter of professional judgment and not one of simple trial and error if concerning a weak health person. The 
following information is important to check and supply to people in the care. 
 

Proteins for human consumption must undergo a number of treatments before it is ready to use.  
o Hydrolyzation takes care of the size of the protein and makes it solvable and digestible. Most 

supplements must undergo an enzymatic treatment for better digestion.  
o There are proteins available for the industrial purpose. These proteins are relatively cheap and to be 

used in chemical processes. The proteins of this segment are not for a consumer market. These 
proteins are dangerous for individual use. But these proteins are widely commercially used on the 
internet and budget supplement market which sells inferior products for the low price.  

o As mentioned before some proteins must be checked on health contaminations such as bacteria, 
virus or others. Especially bovine and egg are under constant suspicion.  

 
Proteins are the building blocks of the body and the cornerstones of life. One of the major important protein-based 
structures in the body are the enzymes. Enclosed the list of category, name, and function as a reference. Enzymes go 
before hormones (this seems to be a highly disputed statement but all hormones only come to activity after they 
undergo a change by enzymes) and the observer should pay attention to the function and health benefits.  
 

Enzymes are of vital importance to our health and also highly vulnerable to toxins and health (=environmental) 

changes.  

Table of enzymes is found in chapter 3. 

During aging, most of these enzymes decrease in strength and activity. One of the main goals is to support the 
activity and strength of these enzymes to ensure a maximum lifetime.  
  

Protein-based Hormones  
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Peptide hormones can't pass through the cell membrane because cell membranes consist of fatty compounds called 

phospholipids, and protein-based hormones are water-soluble, not fat-soluble. Peptide hormones bind to receptors 

on the outside of cells, this triggers a response inside the cell. Examples of short chain hormones are vasopressin and  

oxytocin. These two hormones possess a chain of nine amino acids. The sequence of these amino acids differs 

allowing them to be completely different proteins.  

Peptide and protein hormones are, of course, products of translation. They vary considerably in size and post-

translational modifications, ranging from peptides as short as three amino acids to large, multi-subunit 

glycoproteins. 

Many protein hormones are synthesized as prohormones, then proteolytically clipped to generate their mature 

form. In other cases, the hormone is originally embedded within the sequence of a larger precursor, then released 

by multiple proteolytic cleavages. 

Peptide hormones are synthesized in the endoplasmic reticulum, transferred to the Golgi and packaged into 

secretory vesicles for export. They can be secreted by one of two pathways: 

¶ Regulated secretion: The cell stores hormone in secretory granules and releases them in "bursts" when 

stimulated. This is the most commonly used pathway and allows cells to secrete a large amount of hormone 

over a short period of time. 

¶ Constitutive secretion: The cell does not store hormone, but secretes it from secretory vesicles as it is 

synthesized. 

Most peptide hormones circulate unbound to other proteins, but exceptions exist; for example, insulin-like growth 

factor-1 binds to one of several binding proteins. In general, the half-life of circulating peptide hormones is only a 

few minutes. 

Peptide/protein hormones have different functions which all are equally important.  

Hormonal 

Hormones are protein-based chemicals secreted by the cells of the endocrine glands. Transported through the 

blood, hormones act as chemical messengers that transmit signals from one cell to another. Each hormone affects 

certain cells in the body, known as target cells. Such cells have receptors on which the hormone attaches itself to 

transmit the signals. An example of a hormonal protein is insulin, which is secreted by the pancreas to regulate the 

levels of blood sugar in the body. 

Enzymatic 

Enzymatic proteins accelerate metabolic processes in cells, including liver functions, stomach digestion, blood 

clotting and converting glycogen to glucose.  

Structural 

Also known as fibrous proteins, structural proteins are necessary components of the body. They include collagen, 

keratin, and elastin. Collagen forms the connective framework of the muscles, bones, tendons, skin, and cartilage. 

Keratin is the main structural component in hair, nails, teeth, and skin. 

Defensive 

Antibodies, or immunoglobulin, are a core part of the immune system, keeping diseases under control. Antibodies 

are formed in the white blood cells and attack bacteria, viruses and other harmful microorganisms, rendering them 

inactive. 

Storage 
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Storage proteins mainly store mineral ions such as potassium in the body. Iron, for example, is an ion required for 

the formation of hemoglobin, the main structural component of red blood cells. Ferritin -- a storage protein -- 

regulates and guards against the adverse effects of excess iron in the body. Ovalbumin and casein are storage 

proteins found in breast milk and egg whites, that play a huge role in embryonic development. 

Transport 

Transport proteins carry vital materials to the cells. Hemoglobin, for example, carries oxygen to body tissues from 

the lungs. Serum albumin carries fats in the bloodstream, while myoglobin absorbs oxygen from hemoglobin and 

then releases it to the muscles. Calbindin is another transport protein that facilitates the absorption of calcium from 

the intestinal walls. 

Receptor 

Located on the outer part of the cells, receptor proteins control the substances that enter and leave the cells, 

including water and nutrients. Some receptors activate enzymes, while others stimulate endocrine glands to secrete 

epinephrine and insulin to regulate blood sugar levels. 

Contractile 

Also known as motor proteins, contractile proteins regulate the strength and speed of heart and muscle 

contractions. These proteins are actin and myosin. Contractile proteins can cause heart complications if they 

produce severe contractions. 

Proteins/peptides in the aging process: 

One of the major problems at aging is the loss of muscles. When muscles decrease in size/strength it is likely that the 

physical and mental defense systems weaken and health danger is ahead for the individual. Statistics give us some 

inside:  

 

 

 

It is clear that, depending on the degree of activity, people lose mass on an individual basis.  
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It is possible to measure muscle loss. One of the reasons is the change in digestive activity and ability.  
An important part of the muscle loss is the ability to keep muscle protein chains in a good condition.  
The factors that contribute to reduced muscle mass with age are many.  They include reduced physical activity (i.e., a 
sedentary lifestyle), reduced anabolic signaling (which could be due to reduced hormones such as growth hormone, 
insulin-like growth factor 1 [IGF1] and testosterone), increased adiposity and prevalence of metabolic diseases (such 
as insulin resistance). Exercise improves the sensitivity of muscle to insulin and also stimulate the production of 
anabolic hormones like GH/IGF1 and testosterone, which can positively impact muscle growth (or prevent its 
breakdown). For this, exercises that activate a large muscle masses (such as the legs) result in the best anabolic 
response. 
 
During aging, the anabolic/catabolic balance slowly changes. Inactive lifestyles increase the catabolic reaction as the 
body reduces all possible factors of obstruction (like unused parts). The first to go in the aging process seems to be 
protein structures. Fat and carbohydrates continue to be stored. Why? Proteins are the building blocks and fat/carbs 
are the energy. The body stores energy but breaks down the building. Most elderly have enough energy storage for 
years to go at moment of their passing.  
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Risks of high protein diets.  

The use of proteins as an energy source is doubtful. There are a number of reasons for it but there are also reasons 

enough to say that protein is not a bad source of energy. To make a judgment it is important to review the process: 

Proteins contain Hydrogen and Carbon like all Carbohydrates. The difference is the Amino (NH+) group which is 
considerably different and cannot be used in an energetic process. To use proteins the following steps must be 
taken; 

¶ Deamination = the NH2 group must be removed. This removal takes place by an enzymatic reaction. This will 
be transported to the liver and turned in NH3 (ammonia) and removed through transfer into Urea. It is 
possible to measure the amount of urea by the BUN (Blood Urea Nitrogen) check. The kidneys remove the 
ammonia.  

¶ Keto acids or ketone bodies are formed which are formed into acetyl sugar 

¶ Acetyl sugar enters the Citric cycle for energy production. Beside AcetylCoA there are other reaction paths 
such as oxaloacetate and other parts entering the citric acid cycle. 

 
This process is called Gluconeogenesis which refers to the production of sugar from non-sugar sources such as amino 
acids. But there is a catch in this. The production also delivers side products such as: 

¶ Acetone 

¶ Acetoacetic acid 

¶ Beta-hydroxybutyric acid 
It is very likely to smell a person who is in gluconeogenesis as acetone has a very strong and specific smell that 
leaving the body through breathing and skin. The smell can be strong.  
 
The body first turns to carbs and fat for an energy source. Only as a άƭŀǎǘέ resort, the body turns to proteins. The 
reason is found in the fact that the muscles and vital organs are made of proteins. Bringing the body in a state of 
Gluconeogenesis can have the effect of self-destruction and let the body turn on itself. Proteins are easily available 
but also vital to most of the life support systems. Destruction/use of proteins as energy resource might result in 
ŘŀƴƎŜǊƻǳǎ ǎƛǘǳŀǘƛƻƴǎ ƻŦ άǎŜƭŦ-ƘŀǊƳέΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ ƛǎ ƪƴƻǿƴ ŀǎ άƪŜǘƻƴŜƳƛŀέ ƻǊ άƪŜǘƻǎƛǎέΦ  
 
Ketonemia brings a high demand for water (liquids) as the secretion of the keto-acids takes a lot of water. This is one 
reason why people suffering from diabetes are frequent drinkers in need of liquid (thirsty).  
 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŀƳƛƴƻ ŀŎƛŘǎ Ŏŀƴ άŜŀǎƛƭȅέ ōŜ turned into glucose by removing the N2 group: alanine, serine, glycine, and 
valine. Other amino acids cannot be transformed by ketogenetics but follow other pathways.  
 
Using amino acids as an energy source has only disadvantages. The process to retrieve energy is inefficient and 
waste creating. Due to the dangers of self-destruction and possible autoimmune disturbances, it is not advised to 
consume large amounts of proteins neither uses excessive amino acid supplements.   
 
It is important to work with different amino acids and proteins to combat the age-related problems but to do so it is 
needed to calculate individually. Blood analysis, urine and other tests are often useful but not always needed to set 
specific personal programs.  
 
REMARK; meat eaters store protein as fat. Is this true? People who frequently eat a large amount of meat (like in the 
USA , Brazil or Argentina) are often overweight or even obese. The problem with meat is the fact all proteins are 
surrounded (encapsulated) by fats. These fats get into the same digestive system and will be taken in at the same 
speed as the proteins. The combination of fat/protein is what makes it dangerous. Fat slows down every digestive 
process and follows a longer route with more enzyme activity. By encapsulating the proteins they are released at a 
state of non-broken down, which sets them aside for further distribution in the body.  
Conclusion: amino acids and proteins are very important in all functions of the body. A decrease in uptake has a 
direct effect on efficiency, recovery, and building of different parts of the body. This decrease shows as aging, a 
decay of functions. 
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Carbohydrates 
 
The first level energy source is carbohydrates. It is possible to distinguish different levels of use, digestion, and 
availability. Not all carbohydrates give energy. Ab important and interesting fact is that the source of carbohydrates 
is mainly from plant origin. The ancestors got their energy often from fats but when turning to farm the digestive 
system changed. The current carbohydrate source is mainly of plant origin. 
 
Carbohydrates are divided in different ways. 

¶ Fast energy delivery. Primary carbs  

¶ Medium speed energy delivery.  

¶ Slow delivery system carbs 
This dividing is easier to understand when using the GI (Glycemic) index scale. Hereby we set Glucose at 100 as it is 
the fastest available carbohydrate for the human body; 

 

FOOD Glycemic index (glucose = 
100) 

White wheat bread* 75 ± 2 

Chapatti 52 ± 4 

White rice, boiled* 73 ± 4 

Brown rice, boiled 68 ± 4 

Sweet corn 52 ± 5 

wƛŎŜ ƴƻƻŘƭŜǎϞ 53 ± 7 

Udon noodles 55 ± 7 

/ƻǳǎŎƻǳǎϞ 65 ± 4 

Rice 
porridge/congee 

78 ± 9 

!ǇǇƭŜΣ ǊŀǿϞ 36 ± 2 

hǊŀƴƎŜΣ ǊŀǿϞ 43 ± 3 

Dates, raw 42 ± 4 

Potato, boiled 78 ± 4 

Taro, boiled 53 ± 2 

Milk, full fat 39 ± 3 

Ice cream 51 ± 3 

Soy milk 34 ± 4 

Rice milk 86 ± 7 

Kidney beans 24 ± 4 

Soya beans 16 ± 1 

Chocolate 40 ± 3 

Soft drink/soda 59 ± 3 

Fructose 15 ± 4 

Sucrose 65 ± 4 

Glucose 103 ± 3 

Honey 61 ± 3 

Data are means ± SEM. 
* Low-GI varieties were also identified. 
Ϟ !ǾŜǊŀƎŜ ƻŦ ŀƭƭ ŀǾŀƛƭŀōƭŜ ŘŀǘŀΦ 

 
The glycemic index is a value assigned to foods based on how slowly or how quickly those foods cause increases in 
blood glucose levels. Also known as "blood sugar," blood glucose levels above normal are toxic. 
 

Target Levels 
by Type 

Upon waking Before meals  
(preprandial) 

At least 90 minutes after meals 
(postprandial) 
 

Non-diabetic*   4.0 to 5.9 mmol/L under 7.8 mmol/L 

Type 2 diabetes   4 to 7 mmol/L under 8.5 mmol/L 

Type 1 diabetes 5 to 7 mmol/L 4 to 7 mmol/L 5 to 9 mmol/L 

 
The primary carb in the human system is glucose. It is the fastest and most needed carb. But how does it turn into 
energy? The enclosed picture makes this an easy inside process.  
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All larger carbohydrates must go through the breakdown process in the digestive system : 
 


