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INTRODUCTION

What is a water

25/6/2024 19FTO302 FOOD NUTRITION/R.MOHANA PRIYA AP/FT/SNSCT



325/6/2024

INTRODUCTION

19FTO302 FOOD NUTRITION/R.MOHANA PRIYA AP/FT/SNSCT

Water is made up of 2 hydrogen atoms and 1 oxygen atom . A human body is made up of mostly water.

An adult consists of about 37 to 42 liters of water, or about eighty pounds. Fortunately, humans have

compartmentalized tissues; otherwise we might just look like a water balloon! Newborns are

approximately 70 percent water. Adult males typically are composed of about 60 percent water and

females are about 55 percent water.
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As we age, total body water content also diminishes so that by the time we are in our eighties the

percent of water in our bodies has decreased to around 45 percent. Does the loss in body water play a

role in the aging process? Alas, no one knows. But, we do know that dehydration accelerates the aging

process whereas keeping hydrated decreases headaches, muscle aches, and kidney stones. Additionally

a study conducted at the Fred Hutchinson Cancer Research Center in Seattle found that women who

drank more than five glasses of water each day had a significantly decreased risk for developing colon

cancer.
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One of the essential homeostatic functions of the body is to maintain fluid balance and the

differences in solute composition between cells and their surrounding environment.

Osmoregulation is the control of fluid balance and composition in the body. The processes

involved keep fluids from becoming too dilute or too concentrated. Fluid compartments are

separated by selectively permeable membranes, which allow some things, such as water, to

move through while other substances require special transprt proteins, channels, and often

energy. The movement of water between fluid compartments happens by osmosis, which is

simply the movement of water through a selectively permeable membrane from an area where it

is highly concentrated to an area where it is not so concentrated. Water is never transported

actively; that is, it never takes energy for water to move between compartments. Although cells

do not directly control water movement, they do control movement of electrolytes and other

solutes and thus indirectly regulate water movement by controlling where there will be regions

of high and low concentrations.

Osmoregulation
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Cells maintain their water volume at a constant level, but the composition of solutes in

a cell is in a continuous state of flux. This is because cells are bringing nutrients in,

metabolizing them, and disposing of waste products. To maintain water balance a cell controls

the movement of electrolytes to keep the total number of dissolved particles, called osmolality

the same inside and outside. The total number of dissolved substances is the same inside and

outside a cell, but the composition of the fluids differs between compartments. For example,

sodium exists in extracellular fluid at fourteen times the concentration as compared to that

inside a cell.

Osmoregulation
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Cells maintain water volume by actively controlling electrolyte concentrations. Human

erythrocytes (red blood cells) are shown here. Three conditions are shown: hypertonic

conditions (where the erythrocytes contract and appear “spiky”), isotonic conditions (where

the erythrocytes appear normal) and hypotonic conditions (where the etrythrocytes expand and

become more round).

Osmoregulation
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If a cell is placed in a solution that contains fewer dissolved particles (hypotonic solution) than

the cell itself, water moves into the more concentrated cell, causing it to swell. Alternatively,

if a cell is placed in a solution that is more concentrated (known as a hypertonic solution) water

moves from inside the cell to the outside, causing it to shrink. Cells keep their water volume

constant by pumping electrolytes in and out in an effort to balance the concentrations of

dissolved particles on either side of their membranes. When a solution contains an equal

concentration of dissolved particles on either side of the membrane, it is known as an isotonic

solution.

Osmoregulation
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