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3 - Simple fixatives:

1 - Glacial Acetic Acid:
Glacial Acetic acid (CH3 COOH) is a simple non-coagulant fixative,

It penetrates fast to the sample parts,
when it is used as a single fixative causes swelling of the sample, therefor it always

mixed with other primary fluids to form a compound fixative.
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2 - Ethyl alcohol (Ethanol):
(C, H, OH) of the initial solutions, coagulant fixative and moderately

penetrate to sample parts. it penetrates fast to the sample parts, this type
is used in many plant fixation
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3 — Chromic acid :

1 %Chromic acid (H, CrO,). rarely used alone, preferably mixed with
acetic acid or Osmic acid. It penetrate the sample parts slowly and does
cause sample hardness.
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4 - Formaldehyde:

Formaldehyde (CH,O) is a toxic colorless gas non-coagulant fixative.
Formalin:

Formalin is the trade name used for an aqueous solution of

formaldehyde containing 35 -40% formaldehyde gas by weight.
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5 - Picric acid :

Picric acid (C4H, (NO,) , OH) simple coagulant solution, slow
penetration through the sample parts and cause
strong shrinking of the sample. So it mixed with
other solution. .
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6- Potassium dichromate:
Potassium dichromate (K, Cr, O,) simple non-coagulant solution of protein.
It makes the tissue of the sample so soft that it is difficult to cut.
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7- Mercuric Chloride:

Mercuric chloride (Hg Cl,) simple solutions coagulase to the protein. it is

medium penetrating to sample parts, gives rigidity to sample and does not
make shrinking or distorting.
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8 - Osmium Tetroxide:
Osmium Tetroxide (OSO4) yellow crystals, non-coagulant and when it
dissolves in water become Osmic acid, a weak simple solutions is react with, It

does not cause shrinking to the sample.
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Notes :

1-There is no one substance that will successfully fix all components of
a cell or tissue equally.

2 - Itis necessary to combine fixatives in such a way so as to minimize
the shrinking or swelling action of the various ingredients and to stabilize
the various cell structures.

3 - Any fixation schedule should be regarded as a starting point from
which the best method of fixation for a specimen will be developed.
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Fixative Fluids

Here are some commonly known Fixatives used to kill and fixt plant
samples include:

1. Formalin-aceto-alcohol ( FAA) sl palla ysdl) - 1
2. Navaschin’s fluid L ol Jsaa. 2
3. Bouin’s fluid s Jolaa. 3
4. Carnoy’s Fluid s Jelaa. 4
5. Zenker’s Fluid ) Kijdsaa- 5
6. Zirkle's Fluid JSuidslaa- 6
7. Chromic-acetic mixture AL Sl g )<l (aaa haglia 7
8. Acetic ethanol (b cfia ) I8N LYY Jsasli. 8
9. Formaldehyde Aladllaséll . 9
10. Flemming without acetic JA Q9% lald Jslaa - 10
11. Allen’s Fluid Ol Oslaa- 11
12. Formalin and Alcohol Jeasll g cllaysdl Jolaa .12
13. Sanfelice’s Fluid culidibe Jelaa .13




1- Formalin- Acitic acid—Alcohol: FAA

Formalin—acetic acid—alcohol (FAA) is a good general fixative to plant samples. Compared to
other fixatives. Sample penetration is not particularly fast. Due to the presence of alcohols,
shrinkage may occur. You may vary the amount of acetic from 2 to 6% to modulate shrinkage
and better preserve chromatin structure. Increase concentration of acetic to induce greater
tissue swelling and to counteract alcohol shrinkage. Generally, samples are killed and
hardened within 12—24 h. The fixative is stable and does not induce hardening, so samples
may be stored in this solution. The wooden parts of stems and roots the fixation times will be
one weeks.
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Formalin-Acetic acid- (Js=s! il sdll Joaa- 1
: Alcohol ( FAA)
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2 - Carnoy’s Fluid:
Carnoy’s fixative is a chloroform-containing fixative. It penetrates tissues extremely
rapidly and can fix small tissue pieces in minutes rather than the hours required for
other fixatives (Chamberlain, 1932; Sass, 1958). Delicate tissues can be damaged
when transferred from aqueous solutions to this fixative, due to the extreme
hydrophobicity of chloroform and resultant rapid tissue dehydration. Reserve
Carnoy’s for more hard samples. This fixative has traditionally been used for
cytological structures. Fix small tissue pieces approximately 1 h, wash several times
in absolute ethanol, infiltrate, and embed immediately. (Sass, 1958; Golubovskaya,
1994).
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3 - Farmer’s Fluid:

Farmer’s fluid is an anhydrous fixative solution that causes rapid
dehydration and fixation. As with Carnoy’s fixative, the rapid exchange
of tissue water for fixative can cause extreme cellular disruption.

However, this fixative is excellent for cytological investigations (Sass,
1958; Golubovskaya, 1994).
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3- Chromic-acetic mixture:

It consists of two solutions one weak used to fix algae, fungi, mosses, and
the other is the average concentration solution is used to fix the roots and
ovaries (Table 4), and the sample should remain in this fixative for 24
hours and then washed with running water.
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4 - Bouin's Fluid:

Bouin's solution is a popular fixative for embryonic studies e.g.
Root and shoot apex, embryo sacs. Due to its excellent
preservation of nuclei and chromosomes. Bouin's is very
compatible with the trichrome stain due to its mordanting
effect on the tissue.

Tissues fixed in Bouin's solution should be changed to 70%
ethanol after 4-48 hours of fixation (less than 24 hours is
optimal). If the tissues are fixed longer than this they tend to
become brittle and difficult to section. (NOTE: long term
storage in 70% ethanol can lead to shrinkage of the tissue)
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: Bouin’s fluid ¢us Jstasa- 4
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5 - Navaschin’s fluid:
Navaschin’s fluid is used for plant tissues, Meristems and preparation
of Mitosis phases to clarify the chromosomes,

: Navaschin’s fluid ¢pdldi Jgasa- 5
Sl e aludi) ) ghl judaaty 4ualil) addl) dald g 4l AU collal) 13a Jantiy
Lla gau ga g S| a9 g




6 - Zenker’s fluid fixation:

Contributed by Martin Fitzpatrick, University of Birmingham, United Kingdom
Fixation with Zenker’s fluid

*Following fixation wash samples overnight in running tap water prior to processing
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7 - Zirkle 's Fluid:
This is a good routine fixative giving excellent morphological preservation, although it is not
used as much as it was in the past due to the mercuric chloride content

The sample should be placed in this solution for 24 to 48 hours and then washed

subsequently with water several times and then washed with water.
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8- Formaldehyde:

Trade name for this fixative is formalin, which consists of 40%
aqueous solution of formaldehyde gas, it should also alleviate
this solution to reach the ratio to 5% formalin, and can also be

used as a preservative solution
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9 — Flemming without acetic:

Flemming without acetic used to fix thin plant tissue. Due to the slow penetration
to the sample parts.

Fixation vary depending on the duration of plant samples or cellular components
are ranging between 1 - 24 hours, the sample should be washed with tap water after
Fixation.
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10 - Acetic alcohol fixative

Acetic alcohol (Farmer fixative) : It uses for cytological studies especially
chromosomes, consisting of absolute alcohol and glacial acetic acid of 3: 1,
respectively, for example:

75 ml of absolute Ethyl alcohol.

25 ml Glacial acetic acid.

And placed the sample for 24 hours chromosomes appears clear, but non-
existent or fade cytoplasmic organelles.
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11 - Allen Fluid's fixative:

This solution uses as a fixative to most plant tissues that do not contain a
large proportion of the wooden elements, particularly the floral buds and
developing apexes.

The sample must remain in this solution between 4 to 16 hours, and then
transferred to 70% ethyl alcohol, several times until the yellow color of
picric acid disappeared, preferably prepared when to be use due to the
speed damaged.

. Allen’s Fluid ¢l Jstaa- 11
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12 - Formalin and Alcohol Fluid:

This fixative is used when studying the pollen tubes in the plant material, and
consists of the following simple solutions:

1-100 ml Formalin

2 - 900 ml of 70% Ethyl alcohol

The fixation period ranging between 3 and 6 hours. Samples can be saved in
this solution for a long time, and therefore it can be considered as a
preservative solution.
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13 - Sanfelice Fluid:

This fixative is used to study the Sanfelice’s Fluid : (wbiilu Jglaa- 13
chromosomes in the cell divisions. It is Cilaludi¥) (8 il gan a5 ST Al Hal Caiall 13 Jantiony
not stable. So it should prepared in two ~ JS& e Jg¥) (A sy 1Nl e Cufla ga 5 Ay Al

groups : P lad e e
Group A: : () 4= ga2a
1-100 mL of 2% aqueous Chromic acid e ¢l S (s 72 0 o 100
Chromic acid Glacial acetic acid 8 <L)l (aes 72 Je 60
2 - 60 ml 2% Glacial acetic acid 2 (Q) 4o gana
Group (b): Formalin ey 8 Ja 100
1 - 100 ml Formalin Water kil e 60

2 - 60 ml of distilled water

Then mixed equal size of the two

groups (A, B) before directly use, and  Jwsis¥) Ji (¢ 1) e sanall (e glosia aaa & s o
leave the sample in the new solution fordwsas & delu saal waall Jslaall 3 Al @ 55 3 il
an hour, then the sample washed with 4=l i ¢l 2y el Badd (5olall ) siall clay Aial)
tap water for one hour, then the sample S5 e slai) SV Jasll e daclial 381 5 e
is passed on upward concentrations of =¥ 3 il 8 ledais (S Wi 5 « 470 S 730
ethyl alcohol starting of 30% to 70% , 20 44 ) die ((£70)
and then it can be saved in the final

concentration (70%) at 4 ° C.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

