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Abstract
Aim: To assess the efficacy and reliability of saliva in identification of ABO blood grouping.

Materials and Method: The study was conducted in the outpatient department of Oral Medicine and 
Radiology. The serum and saliva of 50 participants were collected and the blood group of the individual from 
serum was identified by the slide agglutination method and from saliva by the absoption elution method.

Results: Data obtained were subjected to statistical analysis using Paerson’s chi square test and it showed 
high significance (P = <0.001).

Conclusion: The outcome of the present study showed that saliva can be used as an aid in forensics for 
identification of ABO blood grouping of an individual.
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Introduction
Karl Landsteiner discovered ABO blood grouping in 

early 1900. After his invention many other investigators 
like MN, Lutheran, Kell, Lewis, Duffy, Kidd, Diego, 
Dombrock have also described other types of blood 
grouping system, but till now ABO and Rh groups are 
in practice and considered as Gold standard method. 
The blood groups remain the same throughout the life 
of an individual and this forms the basis for the use of 
blood groups in medico-legal examination [1].Besides 
blood these antigens are secreted in various other body 
secretions such as saliva, semen, gastric juice, nasal 
secretions, vaginal secretions, sweat, tear, urine etc. 
Individuals could be classified as “secretors” and “non-
secretors” according to their ability to secrete ABO 
blood group antigens in saliva[2].

Saliva was first analysed for the presence of anti-A 
and anti-B hemagglutinins in 1928[3]. In some criminal 
cases like robbery, rape and hanging, saliva may be found 
in some form or other and may be the most important 
source in detecting blood group of a victim or suspected 
culprit in forensics [4].

There are two main methods for detecting ABO 
blood group in saliva. The Absorption-Inhibition method 
and the Absorption-Elution method. In this study an 
attempt has been taken to find the efficacy and reliability 
of saliva in identification of ABO blood groups through 
absorption elution method.

Method and Materials:

A cross sectional study was conducted in the 
outpatient department of Oral Medicine and Radiology 
after the approval of the Institutional ethical committee 
(ECR/761/Inst/TN/2015). The study consisted of 
50 participants to whom the nature of the study was 
explained and written consent was obtained. Participants 
with haematological disorders were excluded from this 
study.

For ABO blood grouping in serum, slide 
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agglutination method was followed where blood was 
collected by capillary puncture method and placed over 
three glass slides to which Anti serum A, B and D were 
added and observed for Agglutination.

For ABO blood grouping from saliva whole saliva 
was collected by suction method and it was transformed 
to 3 test tubes to which Antiserum A,B and D were added 
and left for two and half hours at room temperature. This 
was kept in hot water bath for 10 minutes and after that 

2 drops of fresh saline was added to it. Each sample was 
washed 3 times with cold saline solution (ie. centrifuged 
and excess removed by pipette sucking). A drop of 
patient`s blood (known blood group) was added and 
incubated for 15 mins at 37 degree centigrade and the 
test tubes were then centrifuged for 1 minute at 2000rpm. 
Then presence or absence of agglutination was observed 
in microscope.

Table 1.Blood groups determined from serum and saliva.

Sample no Serum Saliva
1 O+ O+
2 B+ B+
3 B+ B+
4 B+ B+
5 B+ B+
6 A+ A+
7 B+ B+
8 B- B-
9 O+ O+
10 A+ A+
11 AB+ AB+
12 O+ O+
13 A+ A+
14 AB+ AB+
15 O+ O+
16 A+ A+
17 A+ A+
18 B+ B+
19 B+ B+
20 AB+ AB+
21 B+ B+
22 B- B-
23 A+ A+
24 AB+ AB+
25 B+ B+
26 B+ B+ 
27 O+  -
28 A+ A+
29 B+ B+
30 AB+ AB+
31 O+ O+
32 O+ O+
33 AB+ AB+
34 B+ B+
35 A+ A+
36 A+ A+
37 B+ B+
38 B+ B+
39 O+ O+
40 B+ B+
41 B+ B+
42 B- B-
43 A+ A+
44 B+ B+
45 A+ A+
46 A+ A+
47 A+ B+
48 B+ B+
49 B+ B+
50 O+ O+
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Table 2. Statistical analysis using Pearson chi square test

Serum 
Saliva

Total 

Pearson Chi Square 
Test Contingency Coefficient

A+ B+ O+ AB+ B- Chi2Value P-Value Chi2Value P-Value

A+
Count 12 1 0 0 0 13

185.168 <0.001 0.887 <0.0001

Row% 92.3 7.7 .0 .0 .0 100.0

B+
Count 0 19 0 0 0 19

Row% .0 100.0 .0 .0 .0 100.0

O+

Count
1
11.1

0
.0

8
88.9

0
.0

0
.0

9
100.0Row%

AB+
Count 0 0 0 6 0 6

Row% .0 .0 .0 100.0 .0 100.0

B-
Count 0 0 0 0 3 3

Row% .0 .0 .0 .0 100.0 100.0

Total 

Count 13 20 8 6 3 50

Row% 26.0 40.0 16.0 12.0 6.0 100.0

Table 3. Correlation between the Genders
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Results
Out of 50 participants, 22 were male and 28were 

female. The blood groups determined from serum and 
saliva are shown in (Table 1).The blood groups B+, AB+, 
B- have high secretor levels compared to other blood 
groups.The correlation of blood groups between serum 
and saliva were statistically analysed using Pearson chi 
square test.(Table 2) It was seen that there was high 
statistical significance between serum and salivary ABO 
blood grouping (P<0.001). Pearson chi square test value 
was 185.16 and the coefficient value was 0.887.The 
correlation between Genders is shown in Table 3.

Discussion
Determination of blood group is useful in 

identification of a subject especially in medicolegal 
cases like those involving child abuse, rape and murder, 
etc. In some situations blood may be absent at the 
scene [5]. In such conditions an alternative is required 
for identification of an individual. Although ABO and 
Rhesus factor in serum is the gold standard method, 
blood group specific antigens can also be found in other 
body secretions. Saliva is a biological fluid which not 
only helps in identification of systemic problems but 
also in forensic for identification. Saliva might be found 
on different substances at the scene of a crime.

Yamakami discovered the presence of A and B 
antigens in saliva [6]. In 1963, Outride compared the 
absorption elution and absorption inhibition method and 
concluded that the former is more sensitive [7] and the 
studies done by Kaur et al.,[8] and Aye et al.,[9] were in 
accordance to this. So in this study absorption elution 
method is followed in identification of ABO blood 
grouping in saliva. According to the study conducted 
by Igbeneghu C et al.,[10] frequency of secretor was 
common in blood group O followed by A, B and AB. 
Emeribe et al. [11] and Jaff[12] reported similar findings 
in their studies. Saboor M et al.,[13] conducted a study to 
evaluate the ABH blood group among 101 healthy adult 
students and concluded that the frequency was highest in 
blood group B which was in accordance with our study. 
It is also seen that out of 50 subjects, 48 of them showed 
the secretor level similar to the study conducted by 
Pereira M et al.,[14] Kimura A et al.,[15] Parekh P et al.,[16] 

and Pawan Motghare et al [4]. This study also shows 
that the ability to secrete ABO blood group antigens in 
saliva was more common in males than in females.The 
correlation (Table 2) proves that saliva can be used in 
identification of ABO Blood grouping and Rh factor ( 

p < 0.001.

The limitation of the study is that it has a small 
sample size and the segregation of secretors and non-
secretors also play a significant role in determining the 
accuracy of the tests [17].

Conclusion
Saliva plays a major role not just in oral cavity but 

it also as a mirror of our body system. The outcome 
of the present study showed that saliva can be used in 
identification of ABO blood group but further studies 
on large sample size should be done to ascertain the 
diagnostic value of saliva in forensic.
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