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Dehydration

Once material has been fixed, the next step is to
slowly dehydrate the material to remove all the
water. In order not to destroy the delicate tissues,
this is done gradually in a series of different
solutions.
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Dehydration ( Cow) »u\&;

Plant cells and tissues contain a large amount of water, so it must be removed or
dehydrated from the cells and tissues of the sample before it embedded in paraffin wax or
other embedding materials. The process of Dehydration is done gradually in a
series of different solutions. There are two Methods of Dehydration in case of using
paraffin wax, for example,

The first Method: in which dehydrated solutions does not melt the paraffin wax and
then transferred to another solution dissolves the wax .

The second method : Dehydrated solutions dissolves the paraffin wax .
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Dehydration

Because melted is hydrophobic (immiscible with water), most of the water in a
specimen must be removed before it can be infiltrated with wax. This process is
commonly carried out by immersing specimens in a series of ethanol (alcohol)
solutions of increasing concentration until pure, water-free alcohol is reached.
Ethanol is miscible with water in all proportions so that the water in the specimen is
progressively replaced by the alcohol. A series of increasing concentrations is used

to avoid excessive distortion of the tissue.
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A- Fluids not dissolve waxes:

1- Ethyl alcohol 4- Glycerin

2- Isopropyle alcohol 5- 2.2 Dimethoxypropane
3- Acetone




1-Fluids not dissolve waxes:
1 - Ethyl alcohol

Commercial solution is 95% ethyl alcohol, while the absolute is
completely free of water, usually used 95% ethyl alcohol for dehydration
of the plant samples

2- Isopropyle alcohol
It used as Ethyl alcohol

3 - Acetone
It does not cause any problems, it is always the alternative of ethyl alcohol

4 - Glycerin
Used with algae and soft thin samples, and the high boiling point of

glycerin limit water loss by evaporation.
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5 -Rapid Dehydration of Plant Material:
A rapid and simple procedure was used for chemical dehydration of plant tissue
during sample preparation for light and electron microscopy. Chemically fixed
tissues were washed with distilled water and then rapidly dehydrated with 2,2-
dimethoxypropane.

Complete dehydration of plant material can be accomplished in one step using

2 2-dimethoxypropane (DMP). This chemical reacts with any water present to
form Methanol and Acetone. The image after use of DMP is not different from
that of other dehydrating procedures in common use.
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2 - Fluids dissolve wax

1 - Normal Butyl Alcohol ( Butanol )
2 - Tertiary Butyl Alcohol
2 - Dioxane

1 - Normal Butyl Alcohol ( Butanol ) :

Wash the sample placed in the fixative with water, then dehydrate by ethyl alcohol
until the concentration of 30%, then the sample is moved to No. 1 in the Table
below, and then follow the other concentrations to the end of the number (8) in the

same table.
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2 - Tertiary butyl alcohol (TBA)

The following TBA / Isopropyl alcohol schedule is based on Johansen
(1940). Of the best materials used to pull water from the tissue, using a contest,
but starting from the concentration of 50% alcohol as table

Isopropyl alcohol is the secondary alcohal,
tert-butyl alcohol is the tertiary alcohol
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3 — Dioxin
Dioxin (Di-ethylene dioxide) miscible with water of material, a highly toxic and must be
wearing gloves when you use it. Under the fume hood. It is not recommended for use because

its severe toxicity. Plant sample washed with water after the fixation and then pass on the
solutions of dioxin and water in the ratio shown in the table 1 below

Then the sample kept in absolute dioxin for 4- 12 hours. Preferably. Use two changes in
absolute dioxin for 4 to 8 hours in each, and then infiltrate in wax. The samples that fixed
with(FAA), and then washed in 50% ethyl alcohol .It transferred to the concentrations shown in

Table2 blow for 4- 12 hours.
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Note:

There are also other solvents including: Ether, Aniline, Carolyn ,
Chloroform, Cedar Wood Oil, Bergamot Oil, Ether Oil, Carbon Disulfide,
Petrol Hydrocarbons, can be used to remove water from the plant sample

but not in common use.
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What is The process of Dehydration? And its methods of using paraffin
wax?

It is done gradually in a series of different solutions. There are two Methods

A- Dehydrated solutions does not melt the paraffin wax

1- Ethyl alcohol 4- Glycerin
2- Isopropyle alcohol 5- 2.2 Dimethoxypropane
3 - Acetone

B - Dehydrated solutions melt the paraffin wax .
1 - Normal Butyl Alcohol ( Butanol )

2 - Tertiary Butyl Alcohol

2 - Dioxane
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Clearing

Clearing is the process of removing depositions suspended in water or other
liquids by using natural or chemical means. Clearing means transfer plant
sample from the dehydrated solutions to a solutions dissolves paraffin waxes.
if dehydrated solution does not dissolve the wax, for example, Clearing
means removing of alcohol or any other substance within the sample tissues,
which leads to difficulties in the cutting process. If the dehydrated solution
melts the wax, it is unnecessary to the process of Clearing . samples can be
directly transfer to Infiltration.
There are several types of Clearing media but a good solution is the one
which has the following characteristics:
1 - Fast Clearing without distortion of the

components of the sample tissues.
2 - Slow evaporation.
3 - Lack of a foul (bad)odor.
4 - Nontoxic.
5 - Not flameable.
6 - Easy to remove.
7 - Its ability to melt the infiltration media.
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Clearing Reagents

1 - Xylene
2 - Chloroform
3 - Clove OiIl

4 - Trichloroethylene
5 - Benzene

6 - Bergamot Oil

7 - Cider-wood Oil




(learingReagents

1 - Xylene (Xylol): Samples must be completely dehydrated before being gradually
brought into pure Xylene. The pure xylol needs to be changed several times. The
transfer from Xylene to paraffin must also be gradual and is just as tedious a
process. Every trace of xylol must be removed from the samples before they
embedded, otherwise the paraffin will crystallize. samples tend to become
excessively hardened if left too long in Xylene. Xylene is still the prime reagent for
clearing sections previous to mounting in balsam or other resinous medium.
Xylene should always be free from water and acids
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2 - Chloroform:

Chloroform is the indicated clearing reagent for some kinds of material
and occasionally had to be used in place of xylol before the butyl alcohols
came into use. In the final stages of infiltration it is more easily removed
than xylol but not so readily as the butyl alcohols. Equal parts of
chloroform and carbon bisulphide sometimes constitute an excellent
clearing agent. Chloroform hardens celloidin. It has been. accused of
delicate stain combinations, consequently one should avoid spoiling

using it on stained slides.
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3 - Clove Oil:

The reagent most commonly used for clearing sections on the slide before
mounting in balsam is clove oil. Before the mounting is done, all traces of the oil
should be removed by washing the slide in xylol, otherwise the stains are apt to
fade . Ul 4 e Clove oil renders tissues brittle if they remain in it for any
length of time. Clove oil contains about 82% eugenol. While no data are on record,
eugenol may conceivably be substituted for clove oil if necessary, but it is far more
expensive.

4 — Trichloroethylene:

fluid is an excellent substitute for xylol. When used as a clearing agent,
extraction of stains has not been observed. Paraffin is completely soluble
in it, as is balsam. It has been claimed . That slides cleared.
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5 - Benzene:
This fluid work almost as well as xylol. Great care must be taken when using
this fluid because of its explosive character.

6 - Bergamot Oil:

This was a favorite with the older botanists. One may begin with the material
in 95% alcohol and, by adding a drop at a time, gradually replace the alcohol
with the oil. Some oil will remain in the material after embedding, but this is
sometimes more advantageous than otherwise. Bergamot oil does not affect

coal-tar dyes if used in the clearing of stained preparationse.
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- - Cedar-wood Oil:
Good cedar oil is not easy to obtain. There is one type for
immersion lenses and another for clearing. Most of the cedar oil
on the market has been adulterated with xylol or other solvents.
If there is much danger of the material becoming too brittle(.i) .
Use like xylol, but a less close series of percentages may be used.
Clearing is rather slow. Samples may be left in cedar oil
indefinitely without obvious damage
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