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INTRODUCTION

It was the purpose of this investigation to 
determine the relative quantitative sensitivity of 
various occult blood tests« In addition some sub
stances were investigated to determine if they gave 
positive tests and also the quantitative sensitivity 
of the tests to these substances.

Hoerr, Bliss and Kauffman (l) recommend routine 
use of the Guaiac Test on a par with the blood cell 
count and urinalysis. This is especially true now in 
these days of cancer consciousness where there is a 
need for early diagnosis of malignant growths for 
successful treatment. Routine use of occult blood 
tests might be utilized as a screening test for 
gastrointestinal cancer which is so often accompanied 
with occult blood in the feces. Previously these tests 
have been chiefly used as a check on the effectiveness 
of treatment in patients with Known gastrointestinal 
lesions such as duodenal ulcer in whom persistent 
bleeding is assumed to denote persistent activity of 

the lesion.
Six occult blood tests were used in this 

investigation. These tests were the Benzidine Test,
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the Guaiac Test, the Orthotolidine Test, Alvarez- 
Wright Modification of the Benzidine Test, Orthotolui- 
dine Test, and the Cherailuminiscence Test. The proce
dures for all of these tests except the Chemiluminiscence 
Test are described in standard laboratory textbooxs.

The substances tested for their ability to give 
falsely positive tests were ferrous sulfate, ferric 
nitrate, copper sulfate, potassium iodide, Lugol’s 
solution, cobalt sulfate, and manganese sulfate. These 
substances were each dissolved in distilled water. The 
dilutions used routinely were 1:100; 1:1,000;
1:10,000; 1:100,000. In any case where positive tests
were obtained, intermediate dilutions were used between 
the greatest dilution giving a positive test and the 
next greater dilution used routinely. That is if the 
test was positive at 1:1,000 and negative at 1:10,000 
dilutions of 1:2,000, 1:3,000 and so on were tested 
until a negative test was obtained. If the test was 
positive at 1:100,000, higher dilutions in multiples 
1:100,000 were used until a negative test was obtained. 
Similar dilutions were used in the case of blood.

It was also necessary to put a time limit on 
the reading of the tests. This was seen to be important 
as it was found that the ordinary distilled water used



3

in the laboratory gave a positive Orthotolidine Test if 
left to stand for five minutes. Therefore it was 
decided to note color changes by the end of sixty 
seconds.

To eliminate as much error as possible triple- 
distilled water was used for the diluent. A distilled 
water blank test also was run with each series.



BENZIDINE TEST

The Benzidine Test (2) depends on the 
peroxidase activity of the blood which decomposes 
hydrogen peroxide following which the liberated oxygen 
oxidizes the "benzidine.

The reagents used and their preparation are:
1. Benzidine solution. To 5 cc. of glacial 

acetic acid add 1 gram of benzidine (special for blood 
test). Shaxe until the acetic acid is thoroughly 
saturated. If necessary add more benzidine. Allow to 
settle and use the clear supernatant liquid.

2. Hydrogen peroxide, 5%, U.S.P.
Procedure: To 1 cc. of the benzidine solution

add 0.5 cc, of the solution to be tested and then 0,3 
cc. of hydrogen peroxide. Mix and note any change in 
color.

Interpretation: The immediate production of a 
green or blue color indicates the presence of blood.

The sensitivity was as follows:
BLOOD. Positive tests were obtained in dilutions 

up to 1:200,000. Up to dilutions of 1:40,000 the test 
was immediate and blue in color. Dilutions above this 
gave a green color and were not immediate but tootc 15 
seconds at 1:200,000 dilution.



FERROUS SULFATE. All tests were negative. 
FERRIC NITRATE. All tests were negative.
COPPERSULFATE. Positive tests were obtained 

in dilutions up to 1:200,000.
COBALT SULFATE. All tests were negative. 
MANGANESE SULFATE. All tests were negative. 
POTASSIUM IODIDE. Positive tests were obtained 

in dilutions up to 1:300,000.
LUGOL'S SOLUTION. Positive tests were obtained

in dilutions up to 1:1,000.



ALVAREZ-WRIGHT TEST

The Alvarez-Wright test (3) is a modification 
of the Benzidine Test in which barium peroxide is used 
instead of hydrogen peroxide as a source of oxygen. The 
principle of the test is the same as the Benzidine Test 
in which the peroxidase activity of the blood decomposes 
barium peroxide to release oxygen which oxidizes the 
benzidine.

The reagents used and their preparation are:
1. The reagent is prepared by mixing 40 grams 

barium peroxide with 5 grams pure benzidine. Store the 
reagent in the darx. Just before using dissolve 0.2 to
0.3 grams in 5cc. 50^ acetic acid.

Procedure: Mix a small amount of material to be 
tested with a few drops of water. Add a few drops of the 
reagent. In our investigation to add accuracy a white 
spot plate was used and 3 drops of the solution to be 
tested were used to which was added 3 drops of the 
Alvarez-Wright solution.

Interpretation: The presence of a blue color
indicates blood.

/ - blue-green in 30-60 seconds.
// - vivid blue in 15 seconds 
/// - deep blue in 3 seconds.
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The sensitivity was as follows:
BLOOD. Up to dilutions of 1:80,000 positive 

tests were obtained.
Up to 1:10,000 the test was ///.
Up to 1:40,000 the test was //.
Up to 1:80,000 the test was /.
COPPER SULFATE. Up to dilutions of 1:10,000 a 

/ test was obtained.

FERROUS SULFATE. All tests were negative.
FERRIC NITRATE. All tests were negative.
POTASSIUM IODIDE. A // test was obtained in 

dilutions up to 1:1,000. A / test was obtained in 
dilutions up to 1:50,000.

LUGOL’S SOLUTION. A /// test was obtained in 
dilutions up to 1:1,000. A // test was obtained in 
dilutions up to 1:10,000. A / test was obtained in 
dilutions up to 1:100,000.

COBALT SULFATE. All tests were negative.
MANGANESE SULFATE. All tests were negative.



GUAIAC ISST

The Guaiac Test depends on the peroxidase 
activity of the blood which decomposes hydrogen 
peroxide following which the liberated oxygen 
oxidizes the Guaiac. (2)

The reagents used and their preparation are:
1. Hydrogen peroxide, Z%9 U.S.P.
2. Guaiac Solution. Prepare a fresh solution 

each time by dissolving 0.5 gram of powdered gum 
guaiac in 30cc. of 95^ alcohol.

3. Acetic Acid, glacial, reagent.
Procedure: Add lcc. of hydrogen peroxide to

0.5cc of a fresh Guaiac Solution. Place the material 
to be tested in a test tube and maice strongly acid with 
aoetic acid. Ovei’lay the hydrogen peroxide mixture on 
this solution. Hote any change of color at the zone of 
contact of the two liquids. The liquids may be mixed 
together and the color of the mixture noted.

Interpretation: The immediate production of a 
green or blue color indicates the presence of blood.

The sensitivity was as follows:
BLOOD. This test was positive in dilutions up 

to 1:4,000 and an immediate color change was noted in all 
positive tests.
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COPPER SULFATE. Copper sulfate gave positive 
results in dilutions up to 1:100.

FERROUS SULFATE. Positive tests obtained up to

1 :100,000.
FERRIC NITRATE. Positive tests obtained up to

1 :200, 000.
POTASSIUM IODIDE. Positive in dilutions up to

1 :200,000.
LUGOL’S SOLUTION. Positive in dilutions up to1 :1 0 ,0 0 0 .

COBALT SULFATE. All tests were negative.
MANGANESE SULFATE. All tests were negative.



ORTHOTOLIDIUE TEST

The Orthotolidine Test depends on the peroxidase 
activity of the blood which decomposes hydrogen peroxide 
following which the liberated oxygen oxidizes the 
orthotolidine. (2)

The reagents used and their preparation are:
1. Orthotolidine Reagent. Transfer 4 grams of 

orthotolidine to a lOOcc. flasx and dilute to lOOcc. 
with glacial acetic acid. Mix thoroughly. This reagent 
is stable for 1 month.

2. Hydrogen peroxide, U.S.P.
Procedure: Transfer to a test tube, lcc. of the 

reagent, lcc. of solution to be tested and lcc. of 
hydrogen peroxide. Mix and note any change in color.
In a positive test the color develops slowly and per
sists for several hours.

Interpretation: The development of a violet or 
blue color indicates the presence of blood.

The sensitivity was as follows:
BLOOD. Sensitivity in 60 seconds was positive 

in dilutions up to 1:30,000. However positive tests 
were obtained in dilutions up to 1:160,000 if left to
stand for 5 minutes
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COPPER SULFATE. Test positive in dilutions up 
to 1:100,000.

FERROUS SULFATE. Sensitive in dilutions up to 
1:100,000. Color slower to develop than orthotoluidine.

FERRIC NITRATE. Sensitivity up to dilutions 
of 1:100,000.

POTASSIUM IODIDE. Positive in dilutions up to
1 :1 ,000, 000.

LUGOL'S SOLUTION. Positive in dilutions up to
1 :1 0,000.

COBALT SULFATE. All tests were negative.
MANGANESE SULFATE. All tests were negative.
Tests with orthotolidine were slower to 

develop color than orthotoluidine but color was more
intense



The Orthotoluidine Test (2) depends on the 
peroxidase activity of the blood which decomposes 
hydrogen peroxide following which the liberated oxygen 
oxidizes the orthotoluidine.

The reagents used and their preparation are;
1. Orthotoluidine Reagent. Transfer 4 grams of 

orthotoluidine to a lOOcc. flasx and dilute to lOOcc. 
with glacial acetic acid. Mix thoroughly. This reagent 
is stable for 1 month.

2. Hydrogen peroxide, U.S.P.
Procedure: Transfer to a test tube, lcc. of the

reagent, lcc. of solution to be tested and lcc. of 
hydrogen peroxide. Mix and note any change in color.
In a positive test the color develops slowly and 
persists for several hours.

Interpretation: The development of a violet or
blue color indicates the presence of blood.

The sensitivity was j|s follows:
BLOOD. Test was positive in dilutions up to

1 :20 ,000.
COPPER SULFATE. Test was positive in dilutions

ORTHOTOLUIDIHE TEST

up to 1:200,000
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FERROUS SULFATE. Color was violet in dilutions 
up to 1:1,000. Color was blue in higher dilutions with 
positive tests up to 1:200,000.

FERRIC NITRATE. Test was positive in dilutions 
up to 1:100,000.

POTASSIUM IODIDE. Test was positive in dilutions 
up to 1:200,000.

LUGOL'S SOLUTION. Test was positive in dilutions 
up to 1:10,000.

COBALT SULFATE. All tests were negative.
MANGANESE SULFATE. All tests were negative.
In the preparation of the orthotoluidine reagent 

orthotoluidine hydrochloride was used and neutralized 
with the equivalent of Sodium Hydroxide.



CHEMILUMINESCENCE TEST

The Chemiluminescence Test (4) also depends 
on the peroxidase activity of the blood to decompose 
hydrogen peroxide and liberate oxygen. The oxygen then 
oxidizes the 3-aminophthallic hydr&zide during which 
a luminiscence is produced which can readily be 
discerned in a darx room.

The reagents used and their preparation are?
1. 3-aminophthallie Hydrazide Reagent. This is 

prepared by adding the amount of 3-aminophthallic 
hydrazide held on a Knife point to lOcc. of Z0% sodium 
hydroxide.

2. Hydrogen Peroxide, 2>%t U.S.P.
Procedure: To lcc. of the 3-aminophthallic

hydrazide reagent add lcc. of the solution to be tested 
and lcc. of hydrogen peroxide.

Interpretation* In the presence of blood the 
mixture produces a blue luminescence in a darK room.

The sensitivity was as follows:
BLOOD. A positive test was secured in dilutions 

up to 1:10,000.
COPPER SULPATE. Positive tests were obtained in 

dilutions up to 1:100,000. In this test an effervescence 
was produced when the hydrogen peroxide was added.
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FERROUS SULFATE. All tests were negative.
FERRIC NITRATE. All tests were negative.
POTASSIUM IODIDE. All tests were negative.
LUGOL’S SOLUTION. Tests were positive in 

dilutions up to 1:10,000.
COBALT SULFATE. Tests were positive in dilutions 

up to 1:100,000.
MANGANESE SULFATE. All tests were negative.
In worKing out this test only generalized 

methods of the procedure were presented (4). The 
preparation of the reagent and the exact method of 
procedure were worthed out in the laboratory after some 
experimentation.

Various alxaline substances were used to prepare 
the reagent. 10^ sodium carbonate was first tried but 
gave only weatc luminescence even in high concentrations 
of blood. Saturated ammonium hydroxide gave fair 
luminescence. It was finally decided to use 30% sodium 
hydroxide in the preparation of the alicaline solution 
of 3-aminophthallic hydrazide as it gave excellent 
luminescence.

This test is simple to perform and from our 
results it appears that it could be useful clinically 
and give as accurate results as the tests now in

common use



C0NCLT7SI0ÎTS

In the detection of blood the Benzidine Test 
proved to have the greatest quantitative sensitivity 
of any of the used in this series. The test proved 
sensitive in detecting blood in dilutions up to 
1:200,000. The test with the least sensitivity In 
detecting blood was the Guaiac Test which gave 
positive tests in dilutions up to 1:4,000.

The Benzidine Test also offered another 
advantage in giving less falsely positive tests with 
the substances tested than the other tests used with 
the exception of the Chemiluminescence Test and the 
Alvarez-Wright Test which is a modification of the 
Benzidine Test.

Hext to the Benzidine Test the Alvarez-Wright 
Test gave the greatest quantitative sensitivity in 
the detection of blood. Another advantage of the 
Alvarez-Wright Test is that only one reagent is used 
which is of great advantage both in simplicity and 
speed of performing the test. This is especially 
valuable if the test is to be run in large numbers 
or by personnel with little training.

The Chemiluminescence Test also has some 
excellent features. It has greater sensitivity than
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the Guaiac Test which is commonly used. It also gave 
less falsely positive tests than the Guaiac Test.
In addition it does not depend on ability to discern 
color so accurately but more on the ability to perceive 
light.

From our experience obtained in this series 
we believe that the Alvarez-Wright Test is the most 
practicable test of the group. It is the most simple 
and rapid to perform. It is second only the Benzidine 
Test in quantitative sensitivity and falsely positive 
tests obtained with it were at as low a level as any
of the tests fun
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