WHAT ARE ENZYMES?

Enzymes are a delicate lifelike substance found in all living cells whether animal or vegetable.
Enzymes are energized protein molecules necessary for life. Metabolic enzymes catalyze and
regulate every biochemical reaction that occurs within the human body, making them ESSENTIAL
to cellular function and health. Digestive enzymes turn the food we eat into energy and unlock this
energy for use in the body. Our bodies naturally produce both digestive and metabolic enzymes,
as they are needed. However, it is believed by nutritional science that the body's production of
enzymes is limited. It is believed that taking enzymes to supplement cooked food's lack of
enzymes will promote better digestion and preserve your own limited enzyme production. Once
enzyme production ceases in the body, life ends.

ENZYMES ARE NEEDED FOR EVERY CHEMICAL REACTION THAT THAKES PLACE IN THE BODY.
ENZYMES ARE CATALYSTS. ENZYMES ARE CONNECTED TO EVERY WORKING ORGAN IN OUR
BODY AND RUN OUR LIFE'S PROCESSES. ENZYMES ARE NEEDED BY VITAMINS AND
MINERALS TO ACCOMPLISH THEIR DELIVERY WITHIN THE BODY. ENZYMES ARE REQUIRED BY
ALL FOOD FOR DIGESTION. ENZYMES ARE DESTROYED BY COOKING AND PROCESSING
FOOD. ENZYMES CAN PREVENT PARTIALLY DIGESTED PROTEINS FROM PUTREFYING,
CARBOHYDRATES FROM FERMENTING, AND FATS FROM TURNING RANCID WITHIN YOUR
SYSTEM. ENZYMES FROM AN ANIMAL SOURCE ARE ONLY ACTIVE WITHIN THE SMALL
INTESTINE IN AN ALKALINE SETTING OF 8.0 pH.

TYPES OF ENZYMES

METABOLIC ENZYMES have been called the spark of life, the energy of life and the vitality of life.
These descriptions are not without merit. Metabolic enzymes catalyze and regulate every
biochemical reaction that occurs within the human body, making them essential to cellular
function and health. Digestive enzyumes turn the food we eat into energy and unlock this energy
for use in the body. Our bodies naturally produce both digestive and metabolic enzymes as they
are needed. They either speed up or slow down the chemical reactions within the cells for
detoxification and energy production. The enable us to see, hear, fee, and move and think. Every
organ, every tissue and all 100 trillion cells in our body depend upon the reaction of metabolic
enzymes and enjoy their energy factor. Without these metabolic enzymes, cellular life would be
impossible.

FOOD ENZYMES are introduced to the body through the raw foods we eat and through
consumption of supplemental enzyme products. Raw foods naturally contain enzymes providing a
source of digestive enzymes when ingested. However, raw food manifests only enough enzymes

to digest that particular food, not enought to be stored in the body for later use (the exceptions
being pineapple and papaya, the sources of the enzymes bromelain and papain). The cooking and
processing of food destroyes all of its enzymnes. Since most of the foods we eat are cooked or
processed in some way and since the raw foods we do eat contain only enough enzymes to
process that particular food, our bodies must produce the majority of the digestive enzymes we
require, unless we use supplemental enzymes to aid in the digestive process. A variety of
supplemental enzymes are available through different sources. It is important to understand the
differences between the enzyme types and make sure you are using an enzyme product which will
meet your particular needs. The following is a list of several types of enzymes offered in today's
marketplace.

PLANT BASED ENZYMES are the most popular choice of enzymes. They are grown in a laboratory
setting and extracted from aspergilus. The enzymes harvested from aspergillus are called plant
based, microbial and fungal. Of all the choices, plant based enzymes are the most active. This



means they can break down more fat, protein and carbohydrates in the broadest PH range than
any other sources.
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Introduction to Enzymes

The use of enzymes in the diagnosis of disease is one of the important benefits
derived from the intensive research in biochemistry since the 1940's. Enzymes
have provided the basis for the field of clinical chemistry.

It is, however, only within the recent past few decades that interest in diagnostic
enzymology has multiplied. Many methods currently on record in the literature
are not in wide use, and there are still large areas of medical research in which the
diagnostic potential of enzyme reactions has not been explored at all.

This section has been prepared by Worthington Biochemical Corporation as a
practical introduction to enzymology. Because of its close involvement over the
years in the theoretical as well as the practical aspects of enzymology,
Worthington's knowledge covers a broad spectrum of the subject. Some of this
information has been assembled here for the benefit of laboratory personnel.

This section summarizes in simple terms the basic theories of enzymology.

I. Enzymes and Life Processes

The living cell is the site of tremendous biochemical activity called metabolism. This is the
process of chemical and physical change which goes on continually in the living organism.
Build-up of new tissue, replacement of old tissue, conversion of food to energy, disposal of
waste materials, reproduction - all the activities that we characterize as "life."

This building up and tearing down takes place in the face of an apparent paradox. The greatest
majority of these biochemical reactions do not take place spontaneously. The phenomenon of
catalysis makes possible biochemical reactions necessary for all life processes. Catalysis is
defined as the acceleration of a chemical reaction by some substance which itself undergoes no
permanent chemical change. The catalysts of biochemical reactions are enzymes and are
responsible for bringing about almost all of the chemical reactions in living organisms. Without
enzymes, these reactions take place at a rate far too slow for the pace of metabolism.

The oxidation of a fatty acid to carbon dioxide and water is not a gentle process in a test tube -
extremes of pH, high temperatures and corrosive chemicals are required. Yet in the body, such a



reaction takes place smoothly and rapidly within a narrow range of pH and temperature. In the
laboratory, the average protein must be boiled for about 24 hours in a 20% HCI solution to
achieve a complete breakdown. In the body, the breakdown takes place in four hours or less
under conditions of mild physiological temperature and pH.

It is through attempts at understanding more about enzyme catalysts - what they are, what they
do, and how they do it - that many advances in medicine and the life sciences have been brought
about.

Early Enzyme Discoveries

The existence of enzymes has been known for well over a century. Some of the earliest studies
were performed in 1835 by the Swedish chemist Jon Jakob Berzelius who termed their chemical
action catalytic. It was not until 1926, however, that the first enzyme was obtained in pure form,
a feat accomplished by James B. Sumner of Cornell University. Sumner was able to isolate and
crystallize the enzyme urease from the jack bean. His work was to earn him the 1947 Nobel
Prize.

John H. Northrop and Wendell M. Stanley of the Rockefeller Institute for Medical Research
shared the 1947 Nobel Prize with Sumner. They discovered a complex procedure for isolating
pepsin. This precipitation technique devised by Northrop and Stanley has been used to crystallize
several enzymes.

Chemical Nature of Enzymes

All known enzymes are proteins. They are high molecular weight compounds made up
principally of chains of amino acids linked together by peptide bonds. See Figure 1.
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