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ABSTRACT
Bio-genetical status of four endogamous populations of Saundik Vaishya community of Munger district (Bihar) was
studied using three anthropogenic parameters viz. ABO blood groups, Rh blood groups and PTC taste ability. The Saundik
Vaishya communities of Munger district (Bihar) have contributed immensely to the economic growth and development of
the district. Genetic fitness studies on this community were performed 40 years back. So, it is very important to know the
current status and hence the temporal changes that might have occurred over this long period of time difference. In general,
blood group B is more frequent in all the four populations and blood group AB is the least. Most of the people of this
community were Rh +ve except for few who were Rh-ve. PTC tasters were approximately 10% more in number than non
tasters. The results are in close proximity to the researches performed earlier. Our findings indicate that forty years of time
gap is not sufficient to cause any temporal change in these parameters. Our findings suggest that these data would be useful
in medical diagnosis and genetic counseling.
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INTRODUCTION
Genetic variability is the common feature of all living
organisms including human beings. The existence of
genetic variation in human is caused by many factors
along with selection, migration, temporal variation, gene
flow and genetic drift (Bhasin et al., 1992). The
importance of these factors in understanding genetic
variation has been described earlier in details (Vogel and
Motulsky, 1986). Every human population has a unique
structure which can be studied in terms of its distribution,
size, age and sex composition. Populations of the same
ethnic origin living in different geographical regions
appear to show variation in biological characters. Genetic
similarity between populations shows the common origin
of the gene pool. The genetic heterogeneity between
populations indicates the diversity or isolation by some
unknown barriers (Pandey et al., 2013). Genetic
mechanisms on morphogenetic traits are still not clearly
understood. It is seen to occur with variable frequency in
different populations and thus is useful in evaluating and
analyzing the evolutionary forces and classification (Das
and Sengupta 2003). Blood groups and phenylthio-
carbamide (PTC) are the most studied genetic traits among
human populations around the world. In most of these
studies, PTC taste sensitivity was described as a bimodal
autosomal trait inherited in a simple Mendelian recessive
pattern. ABO blood group is the most studied blood
groups followed by Rhesus factors (Rh). Persons are
classified into groups A, B, AB or O depending on the
antigens present on their red blood cells (Knowles et al.
2002). Information from the study of these traits is useful
to biologists, geneticists, anthropologists and clinicians
(Chibuisi et al., 2010). A number of genetic traits have
been used to explain genetic differences among human

populations to study susceptibility to certain
diseases/disorders. For instance, in ABO blood group
system, individuals are classified into A, B, AB and O
blood types and differences have been reported among
these groups in relation to susceptibility to a number of
diseases (Panda et al., 2011; Pelzer et al., 2013; Igbeneghu
et al., 2015). Studies among Indian populations have
shown wide genetic diversity. It is characterized by
gradients of gene frequencies of uneven distribution of
very high or low frequencies of characters scattered in
populations (Malhotra and Vasulu, 1993; Majumdar and
Mukharjee, 1993).
Blood groups are found on the surface of red blood cells
(Anstee et al., 2010). The two main blood group systems
in transfusion practice are the ABO system and the Rhesus
(Rh) system. The ABO is the most important blood group
system in human blood transfusion because the A and B
antigens are highly antigenic and both anti-A and anti-B
are readily present in the serum of individuals who lack
the corresponding antigen (Dean et al., 2005).
Blood types are dependent upon a series of multiple
alleles. There are two antigens A & B which are found in
the blood of men that determine the blood group to which
individuals belong. IA and IB are mutant alleles and show
co-dominance with each other but both are dominant over
the wild type allele i (Gardener et al., 2001). People with
both A & B antigens in their blood belong to blood group
AB and have a genotype ‘IAIB’. Those with antigen A
only belong to blood group A and may be genotypically
expressed as ‘IAIA’ or ‘IAi’. Individuals who have
antigen B may have genotype ‘IBIB’ or ‘IBi’ and have
blood group B. Many people lack both the antigens and
are related to the fourth group ‘O’. These people have
genotype ‘ii’. In this series of alleles ‘i’ is recessive to



Biogenetical status of four endogamous populations of Saundik Vaishya community of Munger

157

both the genes ‘IA’ and ‘IB’. These genes are responsible
for the production of antigens A and B respectively. They
are co-dominant to each other (Tangpu and Reshma 2018).
The gene coding for the ABO blood group lies on
chromosome 9q34 (Dean et al., 2005).
The Rh blood group, the second most important blood
group system in transfusion, derives its significance from
the high immunogenicity of the D antigen commonly
referred to as Rhesus factor present on the surface of red
blood cell (Flegel et al., 2007). Persons who have the D
antigen are known as Rh positive individuals while those
who lack it are referred to as Rh negative (Knowles et al.,
2002). Rh positive (Rh+ve, with genotype, ‘RR’ or ‘Rr’)
is dominant over Rh negative (Rh–ve with genotype ‘rr’).
The Rhesus (Rh) blood group system is a complex
consisting of several blood group antigens; the most
important of which is antigen D commonly referred to as
Rh factor. Like the ABO blood group, the Rhesus blood
group has been associated with a number of diseases. Rh
negative individuals being more susceptible than their Rh
positive counterparts (Flegr et al., 2015). Rh system of
blood group is very much interesting owing to its allelic
nature and also for its role in the haemolytic disease of
new born.
Phenylthiocarbamide (PTC) is a crystalline solid which
has a bitter taste to persons who possess the dominant
gene (TT or Tt) and tasteless to those who lack it (tt).
Phenylthiocarbamide (PTC) taste sensitivity has been used
as a tool to trace family lineages and population migration
patterns and it was previously used in paternity testing
before the advent of DNA markers (Mattes et al., 2004). It
is also known that saliva plays an important role in the
gustatory responses. It has been shown that there are wide
differences in the capacity of different individuals to taste
phenylthiocarbamide (PTC) & such differences are
considered to have a genetic base (Harris and Kalmus,
1949).
The present research is oriented to unravel the temporal
changes in the genetic composition with the help of
genetic markers like ABO, Rh blood groups and
phenylthiocarbamide taste (PTC) ability that might have
occurred during the last four decades. The relative
usefulness of tasters & non-tasters proportion and mean
threshold values in population comparison has been
studied (Reddy 1988). It was found that the relationships
observed between populations would be more in
conformation with their genetic relationship than
phenotypic proportions irrespective of the difference in
age, sex compositions and environmental factors.
During the last four decades, numerous studies have been
carried out on the genetic composition of various
endogamous population groups in India like-Rajputs
(Mukhopadhyay and Kshastriya 2004; Pattanayak et al.,
2006; Meitei and Kshatriya 2010; Warghat et al., 2011),
Scheduled Caste population (Patni and Yadav 2003; Sidhu
et al., 2003; Pandey et al., 2012, 2013), OBC (Prabhakar
et al., 2005; Reddy and Reddy, 2005; Dore Raj and Reddy
2010 ) and Muslim population ( Ara et al., 2008; Rai and
Kumar 2010; Pandey et al.,2013).
The present paper is to represent the temporal changes in
genetic traits viz. ABO blood groups, Rh blood groups and
PTC taste ability during the last four decades, if any,
between four endogamous groups of Saundik Vaishya
community of Munger district in Bihar. Since the studies

on these communities have been done long time back
(Sinha, K.K. 1982). Hence, we want to update the data in
order to observe the temporal changes (if any) that, might
have occurred over a long period of time difference.

SUBJECTS & METHODS
The study was done on Saundik Vaishya community of
Munger district (Bihar), India. To investigate the temporal
changes in biogenetical status of Saundik Vaishya
community, a survey was conducted over a period of nine
months (January 2018 to September 2018). A total of 876
non related individuals of both gender were randomly
selected from four sub castes belonging to Saundik
Vaishya viz. Dhaneshwar (234), Kalal (222), Jaiswal
(2010) and Biahut Kalwar (B. Kalwar) (210) inhabiting
different villages/cities of Munger district (Bihar). They
formed the experimental subjects. In no case two persons
belonging to the same family were subjected to test the
below mentioned Mendelian traits. The consent of the
parents and guardians of the children were obtained. The
permission of the community leaders and school authority
was obtained before the commencement of the study. The
following three parameters have been studied:

a) ABO blood groups
b) Rh blood groups
c) PTC taste ability

ABO and Rh blood group antigen tests were performed by
standard tile techniques along with standard controls.
They were performed on saline washed red cells using
commercially prepared monoclonal anti-A, anti-B and
anti-D according to the manufacturer’s instructions
(Arkray Healthcare Pvt. Ltd, India). Phenylthiocarbamide
(PTC) taste perception was determined using PTC strips
(0.0143 mg of PTC /strip) obtained from PL Precision
Laboratory, PTC paper strips, USA. Briefly, each
participant was given a PTC taste strip and a filter paper
(as control) and was asked to put each on their tongue and
allow to be soaked in their saliva before describing their
perception to each strip. Taste description of each
participant was recorded.

RESULTS & DISCUSSION
The first suggestion about the genetics of ABO blood
groups came from Epstein and Ottenberg (1908).
Hirszfeld and Hirszfeld (1918) initiated the study of
different populations on the basis of ABO system of
classification. Since then this trait has been widely utilised
for the study of different populations by many
investigators in India (Ansari et al., 1978; Sinha 1982;
Pandey et al., 2003, 2012, 2013; Mathivanan et al., 2015;
Tangpu et al., 2018).
The results (Table –1 & Figure –1) suggest that the blood
group ‘B’ is most frequent in all the populations (ranging
from 41.40% among Kalal to 48.20 among Jaiswal). The
next common blood group is ‘O’, which ranges from
28.40% (among Kalal) to 33.20% (among Jaiswal). The
blood group ‘A’ is more common in Kalal (20.40%) and
less so in the Jaiswal (13.20%). The ‘AB’ blood group is
least frequent in all four populations. The average
frequency of ‘AB’ blood group is 7.76% only.
The results (Table–1 & Figure –2) suggest that the overall
frequency of the Rh –ve subjects in all the populations is
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very low, which is but natural. The frequency of Rh –ve
for Dhaneshwar, Kalal and Biahuts Kalwar is more or less
very close to each other (3.84%, 3.60% and 3.33%

respectively). For Jaiswal the frequency of Rh – ve is least
(1.90 %).

TABLE 1: Distribution (in %) of ABO blood groups, Rh –ve blood groups and PTC Tasters in four Saundik Vaishya
Community

Vaishya
Population

Number
Surveyed

Blood –
‘A’

Blood –
‘B’

Blood –
‘AB’

Blood –
‘O’

Rh –ve PTC taster

Dhaneshwar 234 19.60 42.40 8.40 29.60 3.84 55.12
Kalal 222 20.40 41.40 9.80 28.40 3.60 54.05
Jaiswal 210 13.20 48.20 5.40 33.20 1.90 55.71
Biahut Kalwar 210 18.60 43.20 7.80 30.40 3.33 58.57

FIGURE 1: Phenotypic % of different ABO blood groups observed.

FIGURE 2: Phenotypic % of Rh –Ve observed.

FIGURE 3: distribution (%) of PTC tasters and non - tasters among four sub-castes
The dual taste perception of individuals to PTC
(phenylthiocarbamide/ phenylthiourea) crystals was first
reported in humans (Fox 1932). In an attempt to study the

genetic behaviour of the trait, Blakeslee (1932)
independently proposed the unifactorial diallelic theory.
The frequency of non-tasters varies from one population
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to another. Besides this, the distribution of PTC threshold
is found to be bimodal (Harris and Kalmus 1949). The
study clearly reveals genetic affinities between these four
populations. Phenylthiourea synonymous with phenylthio-
carbamide can classify human beings, irrespective of age
and sex into two classes: tasters and non tasters. The
tasters would experience a bitter taste for this compound,
whereas the non tasters would find it tasteless. The ability
to taste phenylthiocarbamide was conformed as a simple
dominant Mendelian character. (Mathivanan and
Leelavathi, 2015). Different Indian populations have been
studied for this trait, but only a few Bihari populations
have been screened so far (Basu et al., 1969; Ansari and
Sinha 1978; Sinha 1982; Pandey et al., 2012 & 2013).
In all the four studied populations, (Table –1 & Figure –
3) it was found that more than 50% of population in each
sub-caste is tasters. The highest percentage of tasters is in
Biahut Kalwar (58.57%) and the least so in Kalal
(54.05%). Our results about the frequency of tasters are
within the range recorded so far for the populations of
Bihar (Ansari and Sinha, 1978; Sinha 1982). Since the
human population has been grouped under taste and non
taste sensitivity to PTC, it was Fox (1932) who first
detected the great difference between peoples in this
respect. This result is in agreement with earlier report
(Phookan et al., 1974, Kumar et al., 1980, Das et al.,
1983). The ability or inability to taste PTC has long been
known to vary among human populations. PTC
inheritance in a simple autosomal Mendelian recessive
trait observed in our study is in agreement with available
information in India, Nigeria and other countries.
Thus, it was observed that the frequency of ABO blood
group, Rh blood group and PTC taste ability among
different castes in India is more or less very close to each
other.

CONCLUSION
In general, blood group B is more frequent in all the four
populations and blood group AB is the least. Most of the
people of this community were Rh +ve except for few
who were Rh-ve. PTC tasters were approximately 10%
more in number than non tasters. The results in Table – 1,
Figure –1, Figure –2, and Figure – 3 are in close proximity
with those of other researches performed earlier (Ansari et
al., 1978; Sinha, 1982; Pandey et al., 2003, 2012, 2013;
Mathivanan et al., 2015; Tangpu et al., 2018).
Thus, it may be concluded that all the four population
groups are more or less close to each other. Differences
among them are due to their practice of endogamy since
long.
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