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In the investigation of some criminal cases,
the police collect evidence that includes
bloodstains. Forensic scientists are often
asked to identify these stains, a task that
involves a series of separate tests. Because
stains from other substances such as rust,
paint, and fruit juice often look like blood,
the first test is done to confirm that the stain
is blood. If the stain is found to be blood,
the next step is to find out whether the
blood is human. Finally, a test to determine
the specific human blood type is performed.

Two kinds of tests can be used by a
forensic scientist to test the stain for the
presence of blood. One kind of test uses a
chemical that reacts with an enzyme in
blood to produce a deep pink color or a
glowing light. The other kind of test
involves a chemical that forms a crystal
when blood is present. 

If the forensic scientist determines that
the stain is blood, the scientist then uses
proteins called antibodies to find out
whether the blood is human. Antibodies are
defensive proteins produced by animals.
These proteins bind to any foreign substance
such as a virus that enters an animal’s body.
The antibodies “mark” the foreign substance
for destruction by special white blood cells
that the animal produces. The forensic
scientist treats the bloodstain with
antibodies from a rabbit that bind to human
proteins. If these antibodies bind to the
blood in the stain, the blood is human.

The last test determines the blood type
of the stain. To understand blood types, you
first need to know what blood is. Blood is a
tissue that consists of several kinds of cells

floating in a straw-colored fluid called
plasma. The two main kinds of cells in
blood are red blood cells and white blood
cells. Red blood cells are more numerous
than white blood cells and carry oxygen
throughout the body. White blood cells
attack foreign substances or organisms. In
addition to water, dissolved gases, salts,
nutrients, enzymes, hormones, waste
products, and several types of plasma
proteins, plasma contains antibodies.

Red blood cells have a surface coating of
carbohydrate molecules, which can be of
three kinds. The simplest kind of
carbohydrate coating on red blood cells
produces blood type O. Two other blood
types, called type A and type B, contain red
blood cells covered by more complex
carbohydrate molecules. Some blood cells
carry both type A and B carbohydrate
molecules, producing blood type AB.

A forensic scientist can determine the
blood type of a blood sample by treating it
with antibodies called anti-A and anti-B.
Anti-A binds to type A carbohydrate
molecules and anti-B binds to type B
carbohydrate molecules. When either of
these antibodies binds to red blood cells,
they form visible clumps. Figure 1 on page
49 shows that the red blood cells in both
blood type A and type AB carry type A
carbohydrate. Therefore, if a blood sample
clumps after being treated with anti-A, the
sample must be either blood type A or
blood type AB. If the sample clumps after
being treated with anti-B, then the blood
must be type B or type AB. Neither
antibody causes blood type O to clump.
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By comparing the blood type in a
bloodstain to a suspect’s blood type, a
forensic scientist can determine whether the
blood may have come from the suspect.
However, this blood-type test cannot prove
that the blood in the stain came from a
certain person. Because there are only four
possible blood types in this particular
system (A, B, AB, and O), many people
share the same blood type. In the United
States, 43% of the population have blood
type O, 42% have blood type A, 12% have
blood type B, and 3% have blood type AB.
Thus, blood type evidence can only prove

that a bloodstain did not come from a
certain person. 

For positive identification, a different test,
such as a DNA fingerprint, must be
performed. One method of using DNA to
identify a person is explained in Investigation
1 of this book. Although DNA-based tests
can identify individuals more precisely than
blood-type tests can, many forensic
laboratories still perform a blood-type test
before analyzing the DNA in a bloodstain.
Then, if more information is needed, the
forensic scientists can try to extract DNA
from the bloodstain for analysis.
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FIGURE 1
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CASE SUMMARY

A family arrived at their home to find that it had been burglarized.
They called the police, who investigated the area and discovered a
broken window. The police officers also found red stains on the broken
glass, on a curtain in front of the broken window, and on the carpet
below the window. Suspecting that the burglar might have been
injured while breaking the window, the police officers brought the
stained curtain to the forensic laboratory for analysis. The police also
collected blood samples from a suspect and from the two family mem-
bers who live in the house. You have been asked to determine whether
the stain is blood and, if the stain is blood, to find out whether it is the
suspect’s blood or a family member’s blood.

QUESTION FOR FORENSIC ANALYSIS

Is the red stain blood? If it is blood, is it the same type as the blood of
the suspect or of either of the family members who live in the house?

MATERIALS (per group)

laboratory apron plastic gloves
safety goggles microscope slide
cloth with red stain dropper pipette
3 simulated blood samples (from suspect coverslips

and 2 family members) compound microscope
scissors simulated blood-typing kit
forceps

SAFETY

Put on a laboratory apron and safety goggles before starting this activity.
Use caution with sharp instruments such as scissors and with glass
microscope slides and coverslips that can break and cut you. Put on
plastic gloves before Step 3.

PROCEDURE 

1. To determine whether the stain is blood, use scissors to cut a small
sample of the stained area from the cloth. Using the forceps, place
the sample on a microscope slide so that it lies flat. Use a dropper
pipette to place a drop of water on the sample. Add a coverslip.

Name______________________________ Class __________________ Date ______________

Investigation  10 Investigation

Identifying Blood

50 Investigations in Forensics

©
 Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.

BIO_BDET_048_052  2/2/06  9:15 PM  Page 50



Investigations in Forensics 51

2. View the cloth with the microscope at low and high magnification.
Look for any clues that indicate whether the stain on the cloth is
blood. Record your observations as a labeled drawing and notes in
the space provided below.

3. Put on the plastic gloves. Use the anti-A and anti-B antibody
solutions in the simulated blood-typing kit to test the stained cloth
and each blood sample. The procedure for this test depends on the
kind of simulated blood-typing kit that you are using. Your teacher
will provide instructions for the use of your kit. After you add an
antibody solution to the sample, the antibody may react with the
sample by forming a clump. Record the results of each test in the
Data Table.
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Sample Reaction to Anti-A Reaction to Anti-B
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ANALYSIS AND CONCLUSIONS

1. Analyzing Data Was the stain blood? Explain how your
observations support your answer.

2. Evaluating Why was it necessary to test both the suspect’s blood
and the family members’ blood?

3. Analyzing Data Which types of red-blood-cell carbohydrates—A,
B, or O—are present in the bloodstain? Explain your answer.

4. Drawing Conclusions Based on the results of the blood-type tests,
whose blood could be on the curtain? Explain your answer.

5. Evaluating What can you conclude from your observations about
the suspect’s involvement in the burglary? Explain your answer.
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