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FOREWORD

Forensic sciences have a critical role to play in criminal justice delivery system. Successful
prosecution of offenders hinges on the quality of test reports. Exhibits in crime cases need
to be examined timely, precisely and accurately as forensic examination report forms the
basis for trial of the accused. In order to bring uniformity in the forensic analysis and the
test reports of crime cases in forensic laboratories across the country, Directorate of
Forensic Science Services (DFSS), Ministry of Home Affairs has taken the initiative to

prepare Working Procedure Manuals (WPM) for various disciplines.

Due to advancement of technology and its global access, crime is continuously evolving
and adapting. New crime trends are emerging with people committing crimes in
cyberspace, trafficking occurring in new psychoactive substances and drugs etc. Therefore,
incorporation of new technologies in the WPMs to meet the ever increasing challenges for
solving crime is the need of the hour, which is systematically and comprehensively
reflected in these WPMs.

A long-felt need for such uniform WPMs has been fulfilled and hope that these will be of
immense use to forensic professionals of India. | congratulate the DFSS team for
developing these manuals and urge them to keep on updating these at regular intervals.

Pun%Srivastava, IAS -

Joint Secretary (Women Safety)
Ministry of Home Affairs, Govt. of India
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PREFACE

The Directorate of Forensic Science Services (DFSS) is the nodal organization of
Ministry of Home Affairs, Govt. of India to propagate and carry out high quality and
credible Forensic science practices in the country to serve the cause of criminal justice
delivery system. In wake of its motto, DFSS has taken initiative and prepared a systematic
and comprehensive Working Procedure Manual (WPM) for Forensic Biology testing to
bring uniformity in the analytical procedures for routine analysis of biological samples.

The information in this WPM has been designed to provide methods to enable
Forensic biologist to do the routine analysis of biological samples in a wide variety of
situation. This manual consists of five chapters including examination of blood & blood
stains, semen & seminal stains, vaginal fluid, saliva, vomit, urine stains and Faecal stains.
This manual also includes Forensic identification of hair & fibre, Diatom examination and
Human skeleton examination. Therefore, to meet the requirement in present scenario,
efforts have been made to incorporate advanced automated techniques of Forensic Biology
to reduce turnaround time of the cases.

[ 'am pleased to mention that Directorate of Forensic Science Services has now come
out with this WPM in order to help the Forensic laboratories to continue to follow standard
and latest updated procedures in the examination of clue material as well as bring
uniformity in the analysis. We understand that there is always a scope of improvement and
perfection can be achieved with collective efforts, therefore, stakeholders are welcome to
give their feedback.

‘To provide High Quality, On time and Credible Forensic Services’
Please visit us at : www.dfs.nic.in
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APPROVAL AND ISSUE

The Central Forensic Science Laboratory, Chandigarh towards its concern to quality in
the forensic laboratory examination of physical evidence items of crime cases, operates a quality
system - such as to confirm to the ISO/IEC 17025: 1999 'General requirements for the
competence of testing and calibration laboratories' issued by International Organization for
Standardization/International Electro technical Commission, NABL 113: 1998 'Specific
guidelines for forensic science laboratories' issued by National Accreditation Board for Testing
Laboratories and NABL 113: 2000 'Specific guidelines for Forensic Biology ' issued by National
Accreditation Board for Testing Laboratories - for the service.

This document, Working Procedures Manual of Forensic Biology, serology and
anthropology describes the test procedures for body fluids detection and anthropological test
items like blood, semen, saliva, hair, bone, skeleton remains, skull etc. Tt has to be read together
with the other documents mentioned in it and amendments to them, if any.

The manual is a controlled document, controlled according to the document control
procedure describe in it and any amendments thereto.

The authorized holders of the manual are responsible for keeping the manual regularly
updated with the amendments. They are to ensure its ready accessibility for use by their co-
workers in the laboratory for the proper operation of the quality system.

Holders of the controlled copies of the document are to return the same to the quality
manager when there is no further requirement of the copy or when the holder ceases to be an
employee of the laboratory.

This issue viz. issue no.03 of the manual is approved and issued for use by the
Laboratory.

’)/6\‘3\ \7
Direstor
Central Forensic Science Laboratory, Chandigarh.
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GENERAL INFORMATION

About manual

The purpose of this manual is to provide the Forensic Serologists with a set of
procedures for examination of biological and serological evidence. Due to the wide
variety of evidence received by the Forensic Serologists, a great deal of ingenuity is
required in the analytical approach. The manual is a presentation of methods, which
have been found to be workable for practicing Forensic Serologist.

Policy of examination
“No crime can be committed without leaving a clue”. This statement forms the basis

for our work in Forensic Serology; hence it is required for the examiner.

To observe or detect the clue.

To recognize the potential value of the clue.
To record the clue.

And try to individualize the clue material

A w b

General examination of evidence exhibit for the biological material encompasses all
the steps taken from the time the evidence is first submitted to the laboratory until a
specific examination is carried out.

Interim storage of evidence
The decision must be made whether to work on the evidence immediately or to store

the evidence until it is possible to do the examination. If it is not possible to work on
the evidence right away, it is necessary to preserve certain items of perishable
evidence and liquid control samples for later examination. Here, the analyst must
decide that how preservation can be accomplished using refrigeration or freezing, as
the case may be. When the items to be preserved have been dealt with, the rest of the
evidence should be sealed in appropriate evidence containers and placed in a storage
vault, which provides physical security for the evidence.
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GENERAL GUIDELINES

In general, screening tests and/or confirmatory tests are used to identify biological fluids such as
blood, semen, and saliva prior to further analysis.

All reagents are quality control checked, where ever possible. Make own reagents or use supplies
that have been quality control checked.

11

ASSIGNMENT OF CASE NUMBERS
This task should be performed by the supervisor.

1. Compile all appropriate documentation. The case worksheets are

availableinthe laboratory.

. Compare each case documentation with the manifest and the

specimens received to ensure that all of the specimens designated for
Forensic Biologyhavebeen received.

. Screen all the documentation for potential Forensic Biology (FB)

cases. Any case in which a Forensic Biology test is requested should
be through court order or investigating agency.

Before the actual examination, certain preparations should be made:
1. Review all the provided information to determine what questions the

investigator needs to be answered. If any case is complicated,
discussion should be done with a colleague or supervisor to get
his/herviewpoint.

. Plan your approach to the case. Certain items may have greater

potential value for information than others. The serologist may like to
examine those items first. This concept also applies to items, which
may have potential value to “investigative information”.

. Preparethe work area. The bench may be clean. If large items such as

clothing or bedding are to be examined, a large table should be
available for this purpose. The work area should be covered with white
paper to prevent the loss of small particles of evidence and to prevent the
cross-transfer of materials from one item to another. The necessary tools
and reagents for the examination should be conveniently placed.
Adequate lighting should be provided to allow close visual inspection
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of evidence. If room lighting is not sufficient, supplemental lighting
may be used. Keep noting pad or working sheets at hand to record
observations. One low power magnification device may also be kept
ready on working table.

4. Wear alab coat to protect your own clothing from contamination.

5. Spread the object outand examine it carefully for presence of biological
material, stains on exhibits.

Record your observations on a work sheet. It is generally helpful to
draw a sketch of the object to describe the location and size of various
stains. Atthis time, stainscanbe given a number or letter designation to
distinguish multiple stains. Area of unstained controls should also be
marked and recorded. Detailed drawings on the sketch will be useful
later to interpret results. Work sheets with printed diagrams of assorted
clothingarticlescanalso be used for the above.

6. The stains on the object may be marked to aid in locating at a later
time. Care should be taken when examining objects, which are non-
absorbent and bear crusty stains. These crusts may flake off if handled
roughly. It is advisable to remove the crusty portion of the stain with a
scalpel and preserve it in a paper packet. Label the paper packet.
Photograph before collecting, if stain pattern is significant.

7. The general examination should continue until the object has been
thoroughly search for traces of evidential material. At this point, the
materials of evidential value may be samples for analysis. Following
this, the object can be repacked for storage.

8. As a rule, all the parcels and the exhibits should be photographed or
video-graphic recording may be done.

Precautions:

Having decided upon an analytical approach, it is time to examine the evidence.
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1. Be certain that the previous item has been packed and put away before
openinganother item on the work surface.

2. Remove packing with case, remembering that materials of evidential
value may be adheringto the item. Opening the evidence over the white
surface paper will preventthe loss of these materials.

3. Mark the evidence for future identification with your initials; the
laboratory casenumber, the date, and the exhibit number.

Weapons are submitted frequently for bloodstain, tissue, or hair examination.
The forensic serologist must be aware of the possibility that latent prints may be
present on the weapon. The possibility should be discussed with the
investigator.

PROCESSING OF EVIDENCE SPECIMENS

This task should be performed reasonably soon after a batch of samples arrives
in the Laboratory.
1. Specimens are delivered to the Ilaboratory in sealed

containers/parcels. After checking and receiving the case parcels,
chain of custody is ensured.

2. Toinventory the contents proceed with the following:
e Inventory each container separately. (Check for

completeness and record discrepancies.)

e Compare the plastic tags with serial numbers to the serial
numbers written on the chain of custody.

e The person on the rotation must record the chain of custody.

3. Sealed examined parcels should be stored in a dedicated storage area.

Personal safety:
Note: Wear gloves, mask and head cover all through examination of
evidence exhibit.
In some instances, mask may be helpful when dealing with foul smelling

evidence. Following teexaminationof biological material, whether dried or liquid,
washyour heswith disinfectant to prevent the possibility of infection.

Items infested withvermin:
Fleas, lice and insect larvae may be discovered while examining various objects. If

these occur, the following steps should be taken.
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1. Examine the item carefully on an isolated bench if possible.
2. Ifthe pests are still living, dry the exhibit and take samples of evidence

material.

3. Remnants should be packed in paper packets.

Precautions for Contaminated Evidence

In the event contaminated evidence is submitted to the laboratory, the following

steps should be taken:

1. Ascertain the nature of the contamination from the submitting agency,

if possible.

2. Exercise care in handling the evidence. Avoid excessive movement of
clothing articlesto prevent possible air borne spread of contaminants.

3. When examination is complete, discards all paper table coverings,
soiled gloves, and contaminated disposable glassware in plastic bags,
sealed and marked as hazardous or contaminated.
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CHAPTER 1
EXAMINATION OF BLOOD & BLOOD STAINS

1.1 Physical Examination: In natural light examination of exhibits for brown,
reddish brown stains, powder or crystals of reddish brown colour, these areas
should be demarcated. In case of absence of clear and visible stains, washed
stains should be examined under 230-269 nm frequency UV light.

1.2 Presumptive Test: These suspected bloodstains; contaminated materials should
be tested for blood.

1.2.1 Tetramethyl Benzidine (TMB) Test:
NOTE: TMB is carcinogenic. Use of gloves is required.

Reagent preparation:

Acetate Buffer
Sodium acetate anhydrous 10 ¢
Glacial acetic acid 5ml
Distilled water 500 ml

Working Solution 1:
TMB 0.25¢
Acetate Buffer 25 ml

Working solution 2:
3% HzOz 10 ml

Mix, filter and store in brown coloured bottle in refrigerator.

Procedure:

1. Place a cutting or swabbing of the stain on filter paper or spot test
paper.

2. A drop of TMB Solution is placed on the stain, followed by a drop of
3% Hydrogen Peroxide.

3. An immediate blue-green colour is a positive test for peroxidase
activity, indicative of hemoglobin. This is not a confirmatory test for
blood.

Standards and Controls: A known bloodstain and unstained control must be
tested.
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1.2.2

Phenolphthalein Test (Kastle-Meyer Test):

Reagent Preparation:
Stock Solution:

Phenolphthalein 209

Potassium Hydroxide 20.0g
Distilled Water 100 ml
Zinc Dust 20.0¢g

Mix, add a few boiling chips and boil under reflux 2-3 hours or until the solution
has lost its pink colour. Cool and decant into a bottle containing some zinc to
keep in the reduced form.

Working Solution:

Solution # 1: Ethanol 10 ml

Solution # 2: Phenolphthalein Stock 2 mi
Distilled Water 10 ml
Ethanol 2ml

Solution # 3: 3% Hydrogen Peroxide 10 ml

Procedure:

1. A small cutting, swabbing or extract of the suspected bloodstain is
placed on filter paper or spot test paper.

2. Two or three drops of Ethanol are placed on the stain.

3. Two drops of working phenolphthalein solution are added to the
stain.

4. After waiting to insure that no colour develops at this stage, two or
three drops of 3% Hydrogen Peroxide are added.

5. An intense pink colour is a positive test for peroxidase activity,
indicative of hemoglobin. This is not a confirmatory test for blood.

Standards and Controls: A known bloodstain and unstained control must be
tested.

NOTE:
Zinc powder or dust in contact with water or damp air evolves Hydrogen. The

heat of the reaction is sufficient that the Hydrogen may ignite. Therefore, the
Zinc should not be discarded in the wastebasket. The following procedure
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13.1

should be followed for less than 20 g of Zinc:

1. Follow standard laboratory procedures of wearing gloves and safety
aprons. Add dilute Hydrochloric acid to the Zinc dust in a beaker.
Allow the bubbles to form and slowly add more of acid till no more
bubbles are seen.

2. When all the Zinc has dissolved, add Sodium Carbonate solution to
the mixture. Bubbles will be formed. Keep on adding the Sodium
Carbonate small quantity at a time till the Zinc precipitates as Zinc
Carbonate.

3. The Zinc Carbonate can be now filtered and disposed off as it is non-
toxic.

Confirmatory Test: Stains positive for the presumptive test should be further
examined by the following tests:

Takayama Test:

Reagent Preparation:

Standard Glucose Solution (100g/100ml) 3mi
10% Sodium Hydroxide 3mi
Pyridine 3ml
Distilled Water 7ml

Reagents should be made fresh daily.

Procedure:

1. Place material to be tested on a microscopic slide and cover with a

cover slip.
2. Add a drop of Takayama reagent and allow to flow under the cover
slip.

3. Warm slide gently on a hot plate at 65°C for 10-20 seconds

Allow to cool and observe under microscope at 100X.

5. The appearance of pink needle shaped crystals of Pyridine
Hemochromogen (Pyridine ferroprotoprophyrin) is positive reaction
for heme.

&

Central Forensic Science Laboratory (Chandigarh)

Working Procedures Manual of Biology | Doc. No.- CFSL/CHD/WPM/BIO

Approved by: Director Issue No. -03

Issued by : HOD/BIO&DNA Page No.: 9/84

Issue Date:-20.08.2019 Amendment No:- 00.00.00 | Amendment Date:- 00.00.00




1.3.2 Teichmann’s Test:

Reagent Preparation:

Potassium Chloride or 01g
Potassium Bromide 0.1g
Potassium lodine 01g
Glacial Acetic Acid 100 ml

Mix and store in a stoppered bottle.

Procedure:

1. Place material to be tested on a microscopic slide and cover with a

cover slip.

ok wn

Let the Reagent flow under the cover slip.

Warm slide gently on a hot plate at 65°C for 10-20 seconds.

Allow to cool and observe under microscope at 100X.

The appearance of brown rhombohedron shaped crystals of

Ferroprotoprophyrin Chloride is a positive reaction for heme.
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1.3.3 Spectrophotometric Estimation:

Reagent Preparation:
Solution # 1: 0.2% Sodium Lauryl Sulphate in water

Solution # 2: 0.2% Mercaptoethanol in 1% NHj3 solution

These reagents will keep approximately 4 days.

Procedure:
1.

2
3
4.
5

6.

Standards

To a1l cm long stained thread, add 10 ml of Solution # 1.

. Incubate at 37 °C for 15-20 minutes.
. Add 10 ml of Solution # 2 and mix.

Transfer liquid to a microcappillary cuvette.

. On a Spectrophotometer, monitor the reaction at 560 mm against a

reaction blank until absorption reaches maximum.

When the reaction is complete, after 5-10 minutes, scan the sample
between 600 and 500 nm. Two peaks, which are clearly defined at
558 nm and 529 nm, indicate the presence of haemoglobin
derivatives.

and Controls: Known bloodstains of various ages must be tested,

Oxyhaemoglobin exhibits absorption peak at 576 and 538 nm. The apparent
shift is thought to be due to the formation of reduced haemoglobin derivatives.

14 Origin of Blood
141 Cross-over Electrophoresis
Principle:

Cross over electrophoresis is used to determine the species origin of bloodstains

and tissues.

In this variation of the precipitin method, antigen and precipitating antisera are
brought together electrophoretically.

e The

antigens in the blood or tissue extract are serum albumin and o and f

globulins which, under the test conditions, move toward the anode.

e The

antibodies in the antisera are y globulins and are moved by

electroendosmosis toward the cathode.
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e Reacting antibody and antigen form a precipitate that can be visualized
with a protein stain.

Reagents:
Agar 19
Sodium barbiturate 790
Diethyl barbituric acid 119
Calcium lactate 1lg
Distilled water 1 litre

Standards and Controls:

e known blood or serum (human or other species, depending upon the species
being tested for)
e Extractant blank (deionized water)

Sample preparation:

Extract an approximately 1mm x 1 mm cutting of stained material in 50 pl deionized
water, or place the cutting directly into the gel. The extracts should be a light straw
colour.

Procedure:

1. Prepare veronal buffer by mixing sodium barbiturate, Diethyl barbituric acid
and Calcium lactate in 1 litre of distilled water.
Dissolve 1 gm of agar in 100 ml of veronal buffer, pH 8.6.

Heat the mixture to 100 °C until the solution is clear.
Centrifuge at 3000 rpm for two minutes to remove undissolved particles.
Pipette 7 ml of hot agar onto clean slides (3in.x 2in.).

After the agar has solidified, punch small wells in the gel approximately 1.5 mm

apart.

7. Place diluted bloodstain extract (approx. 1:1000), known human blood
(approx. 1:1000), blank extract and other controls into the right hand wells.

8. Fill the left hand wells with antisera.

© g M DN

9. Place the slide into the electrophoresis chamber. The stain extracts should be
near the cathode and the antisera on the anode side.
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10.Connect the gel to buffer chambers by means of four pieces of filter paper.

11.Carry out electrophoresis at 150 Volts for fifteen minutes. A fine white
precipitin line between two holes of a pair represents a positive reaction.

12.Record the result photographically and stain the slide with amido black or
other suitable protein stains.

Staining procedure:

1. Placetheslidein1molarsaline overnightat roomtemperature. Thisistowash
away any unreacted proteins.
2. Wash for 1 hour in distilled water at room temperature to remove any saline.

3. Removefromwater,coverwithapieceofdampfilter paper (Whatman or
comparable) and place in the ovento dry.

4. Remove the filter paper when dry and wash plate under running tap water,
gently rubbing gel surface to remove fragments of filter paper.

5. Place in Amido Black stain for 10 minutes.

6. Transfer to destain solution, examine periodically.

7. Removewhenbackground isclearand precipitinbandsare stained adeep
blue/black.

8. Allow to dry and double check your results.

Interpretation:

The following information must be considered when interpreting the results of this
analysis:
1. Examine the area between the opposite wells. The presence of a stained
precipitin between two opposing wells is a positive (+) reaction.
2. Multiple precipitin bands may occur if the amounts of antigen and antibody
are not balanced. Multiple bands do not negate a positive finding.
3. The absence of a precipitin band indicates a negative (-) reaction.
4. Cross-reactions with closely related species may occur.
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1.4.2

ABAcard®

The ABAcard® HemaTrace® is a testing device used to aid in the possible
identification of human blood by detecting the presence of human hemoglobin. If
human hemoglobin is present in the sample, its antigens will react with the
mobile monoclonal antihuman Hb antibodies in the areca marked “S”. This will
form a mobile antibody-antigen complex which migrates through the device
toward the area marked “T”. The “T” area contains stationary polyclonal
antihuman antibodies which capture the mobile antibody-antigen complex. This
forms an antibody-antigen antibody sandwich. The antibodies are labeled with a
pink dye and upon aggregation of these antibodies, a pink line forms in the “T”
zone indicating the presence of human hemoglobin in the sample. This test
device also contains an internal positive control. In the area marked “C” there are
stationary anti-immunoglobulin antibodies which bind excess antihuman Hb
monoclonal antibodies that do not bind to the antibodies in area “T”. The
captured pink dye particles will form a pink line in area “C” indicating the test
worked properly. The presence of two pink lines, one in area “T” and one in area
“C” indicate a positive result. The presence of only one pink line in area “C”
indicates a negative result. If there is no pink line in area “C” then the test is
invalid. This test has shown that false positives may occur with ferret blood.

Standards and Controls:

e Positive control (known blood)
¢ Negative control — extraction buffer (included in kit)

Procedure:

1. Place approximately 3 mm? cutting or 1 /4 of a swab into a sterile 1.5 ml
microcentrifuge tube. The size of the cutting may be adjusted based upon the
amount of biological material.

2. Pipette 300 ul of extraction buffer from the commercial kit into the

microcentrifuge tube. VVortex briefly.

. Incubate for 1-5 minutes at room temperature.

. Remove the ABAcard ® HemaTrace® kit device from the sealed pouch

. Label the test device appropriately

. Add 150 pl (or 4 drops with the enclosed dropper) of the sample to the sample

well “S” on the test device.

. Read the result after 10 minutes.

8. The presence of two pink lines, one in the “T” area and one in the “C” area
indicate a positive result.

The presence of only 1 pink line in the “C” area indicates a negative result. A

o Ol h W
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negative result indicates there is no hemoglobin antigen present or is below the
limit of detection of the test. If there is no pink line in the “C” area, the test is
invalid.

The ABAcard® test has been extensively validated and shown to be sensitive,
specific and rapid.

GROUPING OF BLOODSTAINS

Reactions between the RBCs and serum were related to the presence of markers
(antigens) on the RBCs and antibodies in the serum. Agglutination occurred
when the RBC antigens were bound by the antibodies in the serum. The antigens
A and B, and depending upon which antigen the RBC expressed, blood either
belonged to blood group A or blood group B. A third blood group contained
RBCs that reacted as if they lacked the properties of A and B, and this group was
later called "O" after the German word "Ohne", which means "without". The
following year the fourth blood group, AB, was added to the ABO blood group
system. These RBCs expressed both A and B antigens.

The ABO blood group antigens are encoded by one genetic locus, the ABO
locus, which has three alternative (allelic) forms—A, B, and O. A child receives
one of the three alleles from each parent, giving rise to six possible genotypes
and four possible blood types (phenotypes). A and B antigens were inherited
codominantly over O

Blood Type
Type Possible Antigen present on Antibodies
Genotype cell present in serum
A AA or AO A antigen Anti B
B BB or BO B antigen Anti A
AB AB A and B antigen No Antibodies
O 00 No antigen Anti A and Anti B

ABO Grouping is conducted routinely in forensic laboratories to individualize or to
find a correlation between the suspect and the scene of crime using clothes stained
with blood, semen, saliva etc. as exhibits recovered from the scene of crime.
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Techniques used for determination of blood groups:

15.1 Absorption elution method:

Reagents:
Anti-A Sera
Anti-B Sera
Anti-H

0.5% suspensions of A, B & O indicator cells in isotonic saline.

Procedure:

1. Prepare 0.5% of A, B & O cell suspensions in buffered saline.

2. Take 3test tubes for each crime case exhibit to be tested and place small
cuttings of the exhibitto be tested in each of these tubes.

3. Add two drops of anti-sera Anti-A, Anti-B & Anti-H to each of these

tubes.

4. Allow this to be absorbed overnight at 4°C.

5. Pipette off the anti-sera the next day and wash the sample 5-6 times in
ice-cold saline.

6. Add 2 drops of saline to each sample and elute the absorbed anti-serum
at56 «C for 15-20 min.

7. Remove the cloth material from the test tube and add one drop of an
appropriate 0.5% indicator cell suspension to the test tubes.

8. Shake mechanically for 10 minutes.

9. Read results microscopically.
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Biospecimen Agglutination of Inference

Indicator cells _ )
in the zone marked | (e9arding grouping)

Anti-A Anti-B Anti-H

Exhibit-1 + - + A
Exhibit-2 - + + B
Exhibit-3 + + + AB
Exhibit-4 - - + 0

Negative Control - - - -

+Denotes agglutination
-Denotes lack of agglutination

Interpretation of Results:

The stains containing A antigens absorb Anti-A antiserum only and react with
known group ‘A’ indicator cells. The stains containing B antigens absorb anti-B
antiserum and consequently react with known group ‘B’ indicator cells only. AB
stains will absorb both anti-A and anti-B sera and react with both known ‘A’ &
‘B’ group indicator cells. ‘O’ stains will absorb neither anti-A nor anti-B serum (it
will absorb anti-H lectins) & react with known ‘O’ group indicator cells only.

This method is quite sensitive.

Note: Absorption Elution technique is another technique of directly testing the
absorbed antibody. Agglutination indicates the presence of corresponding
antibody in the elute i.e. the stained material contains the same blood group
antigen as that of the indicator cells.

Absorption elution-Ammoniamethod:

Ammonia elution is especially useful when typing bloodstains on substrates,
which do not lend themselves to Howard-Martin absorption elution typing.
1. Old, insoluble bloodstains.
2. Stains on material to which bloodstains are not readily fixed (e.g.
nylon fibers).
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Reagent preparation:
5% ammonia solution. The solution should be made fresh at least
monthly.
Anti-A, Anti-B and Anti-H lectin.
0.5% suspensions of A, B and O indicator red blood cells in saline

Procedure:

1.

Extracta 5 mm x 5 mm stain with six drops of 5% ammonia solution.
Extract should be straw colored. (In this method, a lighter extract
works considerably better than a darker extract).

Place one drop of extract in each of three wells of a serological ring
slide.

Heat-fix the extract for aminimum of 3 hours at 37 ° C or a minimum of
one hour at 56 °C.

Add one drop of appropriate antiserato each well and allow to absorb for
fiveminutes in a moisture box at room temperature.

Quickly rinse off the antisera and place in an agitated saline bathat4°C
for 10 minutes (Saline in the agitated bath must be changed
frequently. Prolonged use of the same saline wash solution can cause
inadequate washing to occur).

6. Carefully pat dry each well.
7. Add one drop of appropriate 0.5% cell suspension to each well.

Place slides in a warm moisture chamber at 37 °C for 15 minutes for the
elution process.

Transfer the slide to a room temperature moisture box and rotate for ten
minutes.

10.Read results microscopically.

Titration of the antisera:

Reagents:

Anti-A antisera

Anti-B antisera

Anti-H

0.25% suspension of indicator A, B & O cells.
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Procedure:

1. Prepare serial dilutions of anti-A, anti-B and anti-H (purified lectin,
high titer) by diluting the antisera with isotonic saline. The dilution
series is a function of (1/2) n, from n=1 to n=8 (i.e. Y, Y%,
/8 i 1/256).

2. Prepare standard 0.25% indicator cell suspensions of A cells, B cells
and O cells in isotonic saline.

3. Transfer one drop from each tube of diluted antisera to serological ring
slides.

4. Add one drop of appropriate indicator cell suspension to the diluted
antisera on the ring slides.

5. Place ring slides in moisture boxes and rotate at low speed for 10
minutes.

6. Allow cellstosettle for 10-20 minutes (bringing total elapsed time, from

theadditionof the indicator cells to 20-30 minutes).
7. Read and grade the agglutination results

12 1/4 1/8 1/16 1/32 1/64 1/128 1/256
4 4 4 4 4 2 1 neg.

8. Select the proper titer, that is, the greatest dilution that gives 4 plus
agglutination.

Reagents:
Anti-A antisera
Anti-B antisera
Anti-H
0.5% suspension of A, B & O indicator cells in isotonic saline.

Procedure:

1. Prepare 0.5% of A, B & O cell suspension in saline solution.

2. Take 3 test tubes for each crime case exhibit to be tested and place
small cutting of exhibit in each of these test tubes marked A, B & H
along with exhibit and case details.

3. Add 3 drops of titer-adjusted antisera Anti-A, Anti-B & Anti-H to
each of these tubes.
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4. Incubate the tubes at room temperature for 2 hours (time of
incubation may be increased for better results).

5. Add 3 drops of corresponding indicator cells in the respective tubes.

6. Gently but thoroughly mix and leave the tubes undisturbed for 2
hours at room temperature.

7. Transfer the contents (of each tube separately) to clean microscopic
slide and observe under microscope.

1.5.3 Absorption inhibition technique:

The absorption inhibition method is a classical indirect way of demonstrating
the presence of agglutinogen. This method involves the addition of titered
antiserum to the stain. The titer of the antiserum is adjusted so that most the
antibodies will be bound by the quantity of the stain employed in the test if
homologous antigen is present. If the corresponding antigen is present in the
stain, it will react with antibody and decrease the titer of antiserum, so that it is
no longer available for agglutination of known test cells. Thus the absence of
agglutination of known test cells is indicative of the presence of the agglutinate
in the stain.

Table: Results of absorption — inhibition test employed for ABO grouping of body fluid
stain.

Saliva Agglutination of Inference (Regarding
Indicator cells grouping)
In the tube marked

Anti-A Anti-B Anti-H

Exhibit-1 + + + Nonsecretor
Exhibit-2 - + - Secretor ‘A’
Exhibit-3 + - - Secretor ‘B’
Exhibit-4 - - - Secretor ‘AB’
Exhibit-5 + + - Secretor ‘O’

+Denotes agglutination
-Denotes lack of agglutination

Interpretation of Results:
Group ‘A’ bloodstain contains ‘A’ agglutinates, which will absorb anti-A serum
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and alter anti-A serum titer. Group ‘B’ bloodstain contains B agglutinates,
which will absorb anti-B serum and alter anti-B titer so that it will not be
available for binding with group ‘B’ indicator cells. Hence, absence of
agglutination in this test tube is interpretated as positive indication of the
presence of group ‘B’ agglutinates in the questioned exhibit. Group AB
bloodstain contains both A & B antigen and hence reduces the titer of both anti-
A & anti-B sera. Group ‘O’ bloodstain contains neither A nor B agglutinate so
the serum titer would remain unaltered.

Note: This method is suitable for ABO typing of stains of body fluids, such as
semen, sweat, saliva etc. The antigens of the ABO system are not confined
exclusively to the red blood cells. Approximately 80% of individuals are
classified as secretors, which means that their blood type antigens are found in
high concentration in most body fluids (e.g. saliva, semen, vaginal secretions,
sweat etc.). In fact saliva and semen have a higher concentration of A&B
antigens than does blood.

AN ALTERNATIVE TECHNIQUE FOR GROUPING OF
BLOODSTAINS

Mixed agglutinationtechnique

In this technique, the known antiserum is added to the blood stain which has been
fixed to a surface such as the thread of a fiber. After a period of absorption, the
excess antiserum is washed away with cold saline so that only the antibody,
which had reacted with the agglutinate, remainsinthestain. Known indicator cells
are then added. Homologous cells will attach themselves to the free ends of the
bound antibody. A positive reaction is indicated by the presence of cells, which
appear to be attached to the stain.

Reagents:
Anti-A sera
Anti-B sera
Anti-H sera
0.5% suspension of A, B & O indicator cells in isotonic saline.

Procedure:
1. Prepare 0.5% suspensions of A, B & O cells in saline solution.
2. Tease out the stained fabric under a microscope and cut individual
threadstoabout2 mm long.
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Table: Results of a mixed agglutination test employed for ABO grouping

Affix individual threads to three wells of a slide.
Add two drops of appropriate antiserum to each well.

Incubate overnightat4°C

Pipette off antiserum, wash six times with ice-cold saline.
Add one drop of appropriate indicator cell suspension.

Place the slide in amoisture chamber at 50 ° C for ten minutes.
Remove the slide, allow it to cool, let sit at room temperature for two

hours and examine under amicroscope.

Biospecimen |Agglutination of Indicator cells Inference
In the zone marked (Regarding
grouping)
Anti-A Anti-B Anti-H

Exhibit-1 + - + A

Exhibit-2 - + + B

Exhibit-3 + + + AB

Exhibit-4 - - + 0

+Denotes agglutination
-Denotes lack of agglutination

Interpretation of results:

Presence of agglutinate in zone (s) of particular antiserum/lectin directly
denotes the presence of the corresponding (homologous) antigen(s) in the

tissue/bloodstain sample tested.

Note: Using saline can modify the sensitivity — albumin cells or papain treated
cells. This technique besides being used in tissue grouping may also be used for

stained clothes and cotton swabs.

ABO groupings of the stains could be done by any one of the three given

procedure.
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1.6

16.1

1.6.2

1.6.3

Examination of Menstrual Blood and its Stains:

It may be relevant to establish that a bloodstain is of menstrual origin in cases
of assault when grouping alone cannot differentiate between individuals or
when as assailant claims that a bloodstain is menstrual.

When looking for menstrual blood there are certain factors that are to be borne
in mind.

Physical Appearance:

The discharge is in the form of a trickling descent, it does not splash.
Therefore, the nature and distribution of the suspect stain must be taken in
account when making the examination.

Microscopic Examination:
Vaginal epithelium and residual cells will usually be present in menstrual
bloodstains, along with endometrial cells.

Identification by Fibrin Degradation Product:
Menstrual blood is discharged from the uterus in a fluid state; it contains no

fibrinogen and cannot be made to clot. This situation is a result of a fibrinolysis
process during which the blood clots and subsequently reliquifies prior to
menstrual period. The reliquifaction process is known as fibrinolysis and
defined as enzymatic digestion of fibrin clot to soluble Fibrin Degradation
Products (fdp). The test is carried out in two parts:

1. Assay of fdp in stain extract
2. The Assay of total soluble protein in the extract.

Stain Extraction:

Extract a small piece of bloodstain (0.5 sq.cm.) on 0.3 ml of saline for one hour
at room temperature. Remove the stain, centrifuge at full speed for 10 minutes.
Transfer the supernatant to a small clean tube and use for fdp and total soluble
protein assay.

Assay for Fibrinogen Degradation Products:

Fibrinogen Degradation Products may be assayed by a haemagglutination
inhibition method. In this technique they are quantitated by their ability to
inhibit the agglutination of sheep red blood cells coated with human fibrinogen
by anti- fibrinogen serum.

Materials:
Fibrinogen Standards:

Central Forensic Science Laboratory (Chandigarh)

Working Procedures Manual of Biology | Doc. No.- CFSL/CHD/WPM/BIO

Approved by: Director Issue No. -03

Issued by : HOD/BIO&DNA Page No.: 23/84

Issue Date:-20.08.2019 Amendment No:- 00.00.00 | Amendment Date:- 00.00.00




Human Fibrinogen Standards may be purchased and diluted to a concentration

of 10 pg/ml and stored at —20 °C and should be thawed twice only.

Phosphate Citrate Buffer pH 6.4

1.86 g DiSodium hydrogen phosphate
1.32 g Potassium dihydrogen phosphate
8.95 g triSodium citrate

0.050 g Sodium azide

500 ml distilled water

Use citric acid to bring pH to 6.4

1.15 ml 30% Bovine albumin solution
Store at 4 °C.

Antiserum:

Fibrinogen specific antisera are commercially available. Each vial of freeze-
dried antiserum is dissolved in 1 ml water. The specificity of the antisera is to
be checked with a wide variety of human serum dilution. Dilute the antisera
with Phosphate Citrate Buffer to produce a working strength solution for the
haemagglutination inhibition assay. This is usually between 1/2000 and 1/4000
dilutions of the stock antiserum depending on the batch of sensitized cells used.

Sensitized Cells:

Sheep red blood cells sensitized with human fibrinogen are obtained
commercially. The cells supplied usually in 50 ml aliquots of 2.5% suspension.
Prior to each assay, the cells are centrifuged and resuspended in Phosphate
Citrate Buffer.

Microtitre Plates:
The assays are performed in Perspex Microtitre Plates. Each plate contains eight
rows (A-H) with twelve V-cup shaped wells in each row.

Method:

1. Using Pasteur pipette, place one drop of buffer in wells 2-10 and two
drops in well 11 row A.

2. Place one drop of buffer in wells 2-9 and well 12 of all subsequent
rows-B,C,D, ......... 1.e., one row for each assay.

3. Place one drop of standard fibrinogen solution in wells 1, 2 of row A.
Wash pipette in water.

4. Place one drop of stain extract in wells 1, 2 and 12 of row B. The
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next sample should be placed in wells 1, 2 and 12 of row C. Wash
pipette in water before application of each sample.

5. Prepare doubling dilution of the fibrinogen standard and samples.
Take one drop of solution from well 2 and add it to well 3. Return
any remaining solution to well 2.Take one drop of solution from well
3 and add it to well 4. Return any remaining solution to well 3 etc.
Discard the final drop from well 9. Wash the pipette in distilled water
after dilution of each sample.

6. Using a clean Pasteur pipette, place one drop of diluted antisera in
wells 1-10 of row A and well 1-9 of all subsequent row. Mix
contents of the wells by gently tapping the sides of the plates, cover
and incubate at 4 °C for an hour.

7. Remove the plates from the refrigerator and add one drop of freshly
suspended sensitized cells to wells1-11 of row A and well 1-9 and 12
of subsequent rows. Mix contents of the wells by gently tapping the
sides of the plates, cover the plates and incubate at 4 °C for two and
half hours. The results can be read after that.

Calculation and interpretation of Results:

The end point of the fibrinogen standard and the samples is taken as the last
well showing complete no agglutination. This appears as a compact ‘button’ at
the bottom of the appropriate well. Partial or complete agglutination appears as
a curtain. If the controls are different from those described then the results must
be discarded.
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2.1

211

212
2121

CHAPTER 2

EXAMINATION OF OTHER BODY FLUIDS AND THEIR STAINS

Examination of Semen & Seminal Stains
Physical Examination:

Colour: Thick, yellowish white, glairy, opalescent, secretion having a
characteristic odor known as seminal odor.

Texture: On touch, seminal stains are starchy.

Appearance: Garments sent for forensic examination are usually dirty having
variety of stains, in natural light some stains are reddish coloured, while others
are brown, yellow or faint grey in colour. These are often mixed with stains of
blood vaginal discharge, urine and semen, so as to restrict the investigation to
seminal stains only, preliminary examination is done under filtered UV light.
The fluorescence of the seminal stains is of a bluish white colour and such
stains should be selected for further examination.

Presumptive Test:
Acid Phosphate Test: Sodium alpha-naphthyl phosphate method

Reagent Preparations:

Buffer

Glacial Acetic acid 1ml
Sodium acetate anhydrous 290
Distilled water 100 ml

Step 1 Reagent

Buffer 50 ml
Sodium alpha-naphthyl Phosphate, 0.25% 126mg
(Wiv)

Step 2 Reagent

Buffer 50 ml
Naphthanil diazo blue B, 0.5% (w/v) 250mg

Step 1 Reagent and Step 2 Reagent can be made up in bulk and aliquoted into
test tubes and frozen. When needed, one tube of each reagent can be thawed
under warm running water for use.
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Procedure:

1.

W

Place a small piece (2 x 2 mm) of suspected seminar stain material
on Whatman filter paper or other suitable test paper. Use proper
standards and controls including positive, negative and unstained
controls; see below.

. Add 1-2 drops of Step 1 Reagent and allow to react for 30 seconds.

(No colour should develop at this stage).

. Add 1drop of Step 2 Reagent. Record the result after 10 seconds.
. A positive reaction is recorded upon rapid development of a purple

colour, which is indicative of semen. This is not a confirmatory test
for semen.

2.1.3 Confirmatory Test: Microscopic Examination
Upon obtaining a positive preliminary test for acid phosphates, the suspected
stain can be extracted as follows:

1.

2.
3.

6.

7.

Cut a small portion (1 cm? maximum) of the stain and place in a test
tube.

Add a few drops of acidulated water to cover the stain.

Agitate the stain on a vortex, or in an ultrasonic cleaner bath or
manually, by flicking the tube. This will aid in freeing the
spermatozoa from the dried stain.

. When the solution is cloudy, withdraw the liquid with a pipette and

place into a disposable 400ul plastic centrifuge tube and centrifuge in
a microfuge for 30 seconds.

Carefully withdraw the supernatant, which contains soluble group-
specific substances, enzymes and other solutes from seminal plasma.
Collect the button of cellular and other insoluble components from
the tube and place on a clean-labeled microscope slide.

Fix in dilute H,SO,4 acid and dry. 1t is now ready for staining.

2.1.3.1 Gram Staining
Reagent Preparations:
Reagent # 1: Ammonium oxalate crystal violet solution.
A: Add 0.2 g of crystal violet dye to 20 ml of 95% ethanol.
B: Add 0.8 g of Ammonium oxalate to 80 ml of distilled water.
Mix Solution A and Solution B to form Reagent # 1

Reagent #2: Gram’s iodine

lodine 19
Potassium lodine 29
Distilled water 300 ml
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2.1.3.2

Reagent # 3: Decolorizer — 95% ethanol.
Reagent # 4: Safranin solution.

Safranin (2.5% in 95% ethanol) 10 mi
Distilled water 300 mi

Procedure:

1.

2.
3.

6.

7.

Fix the smear or stain extract to the slide by gentle heating or
chemical fixative.

Add Crystal violet Solution (Reagent # 1) to slide for 1 minute.

Rinse with tap water (some of the material on the slide will remain as
violet colour).

Add Gram’s iodine Solution (Reagent # 2) to the slide for 1 minute
(This fixes the crystal violet to the tissue). Rinse with tap water.

Add decolorizer (Reagent # 3) and tilt the slide back and forth,
watching most of the violet colour wash away. This takes about 10
seconds.

Rinse with tap water. Add Safranin Solution (Reagent # 4) for 1
minute.

Allow to air dry. Examine with oil immersion at 1000X.

Gram positive protein will stain violet, gram-negative protein will stain red.
Spermatozoa will appear as differentially stained purple bodies, somewhat oval
in shape with a clearly discernible acrosomal cap.

Grading of Spermatozoa on Smear

1.
2.
3.

Few; difficult to locate
Some in some fields
Some in many fields; easy to locate

4. Many in most fields
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2.1.33

CROSS-OVER ELECTROPHORESIS

Seminal Material can be identified by demonstrating the presence of P30, a
semen specific protein. One method of doing this is Cross-Over
Electrophoresis.

An extract of the suspected stain is placed in the cathode well of a gel plate and
anti P30 is placed in the anode well. Electrophoresis is commenced for 20
minutes at 200 volts, forcing two components together. When the antigen (P30)
meets the antibody (anti-P30), a precipitin band is formed.