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Summary: Blood groups (ABO. Rh-including sub-types M-N. Duffy). secretor status and ability
to taste Phenylthiocarbamide (PTC) were investigated in 102 medical students of Delhi University,
and the distribution was found similar to that observed in the north Indians. Both taster and secretors
had highest percentage in AB. a and in rr, while the lowest values were obtained in Band R1r.

Key words: blood groups secretor status phenylthiocarbamide (PTC)
ABHJO) blood group specific substances

INTRODUCTION

FollJwing the pioneering study of blood groups by Landsteiner. (17) and later by
Weiner (30.31). Levine and Stetson (18). a number of genetic markers on the red cells and
serum have been usefully employed in the investigation of population genetics (9.10.19.20)
including the Indiar population (24.25). It has long been realised that the blood group

factors A and B are not confined to the red cells. but can be detected in the tissue cells and
particularly in body fluids (4.16). ABO (H) group specific substances have been found in
serum. saliva. gastric juice. ovarian cyst fluid. semen. amniotic fluid and in smaller quantities
in sweat. urine. tears. bile and milk (7). One of the richest and most readily availablE> sources
of group specific substance is saliva and so it is used extensively in detecting the presence
of these substances in any individual. Those individuals whose saliva contains ABO
g oup specific substance are called "secretors". while those whose saliva is devoid of such
',ubstance are called "non-secretors" (5.9.10.19.29).

It is 2150 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 individuels to
taste phenylthiocarbamide (PTC). Cond such differences are considered to have a genetic
base (13.14).

It was. therefore. of interest to find out whether there is any correlation between
secretor status provided by saliva and the PTC taste responses. in subjects belonging to
different blood groups.
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The blood groups (ABO. Rh-including sub types. M-N. Fya). secretor status and
ability to taste phenylthiocarbamide (PTC) were investigated in 102 male students of 18-21
years of age. belonging to the Delhi University Medical College.

ABO blood group was tested by slide test method (20). whereas other blood groups

were tested by Boorman and Dood's method (5). Anti-A. B. Rho (D) sera used were locally
prepared and standardized. Anti-M. N. Anti-C. -c. -E. -e and Fya were purchased from
Gamma. Biological Inc.. Houston.

The inhibition technique of Boorman and Dood (5) was followed for determining
ABO (H) group specific substances in the saliva. To ascertain secretor status. saliva was
serially diluted from 1/10 t01 /500 ill normal saline after heating in boiling water bath. and
centrifuging for 10 minutes. Then one volume of diluted saliva was mixed with one volume
of test se,um and allowed to stand at 37"C for 30 min. To this. one volume of 2% red cell
suspension of appropriate group was added and the inhibition reaction was read after further
two hours,

Taste sensitivity to PTC was studied by method of Harris and Kalmus (14). PTC
solutions we' e prepared and arranged in an order of increasing strength from solution
No. 12 (0.6 mgm/lit) to solution No.1 (1300 mgm/lit) and given to subjects randomly.
The threshold is indicated numerically as a point on the scale between 1 and 12 each point
representin.g a standard concentration of PTC in distilled water. A particular strength of
the solution ""as designated as threshold when a definite taste was recognised and the next
lower number was discriminated as more concentrated. and the next higher one was found
to be tasteless Subjective reliability was checked by intermingling distilled water with the
test solution. By the method of Harris and Kalmus "tasters" were those subjects who
were able to taste PTC in dilution 5-12 and "Non-tasters" those who could detect the
substances in dilution 1-4 or not at all.

RESULTS

Table I shows the relation of PTC tasters and non-tasters to secretor status in ABO
hlood group subjects. In the combined blood groups. tasters were 70.59%. while secretors
and non-secretors were 68.63% and 31.37% respectively. About 50.99% of the subjects
were positive both for PTC and secretor status. Negative correlation was observed in
11.76 %. Of the remaining subjects, various combinations were observed. i.e. tasters and non~

secretors. or non-tasters and secretors. secretors and non-tasters and non-secretors and
tasters.
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TABLE I: Percentage frequency of PTe tasters and non-tasters in relation to secretor status in ABO blood group.

Total number A B AB 0

Tasters 70.59 (72) 70.97 6'6.67 80.0 69.57

Non-tasters 29.41 (30) 29.03 33.33 20.0 30.43

Secretors 68.63 (70) 67.75 63.64 73.34 73.92

Non-secretors 31.37 (32) 32.25 36.36 26.66 2&.08

Tasters and secretors 50.99 (52) 58.06 45.46 53.34 56.53

Non- tasters and non-secretors 11 .76 (12) 19.36 15.15 13.04

Tasters and non-secretors 19.60 (20) 12.91 21.21 26.66 13.04

Non·tasters and secretors 17.65 (18) 9.67 18.18 20.0 17.39

(The number in parenthesis indicates the number of subjects In each class)

In ABO blood group (Fig. 1). the tasters percentage were highest in"blood group
AB and lowest in blood group B (Table 1). The non-tasters w'ere highest in blood group B
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Fig.1: Shows PTe tasters and non-tasters in relation to secretor status in ABO blood gro.up.
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and lowest in AB. By comparison the secretor status was highest in blood group 0 and
lowe~t in blood group B. The maximal positive response to PTe and secretor status was
present in Blood group A. and lowest in B. However. the negative correlation foi non
tasters C'nd non-secretors was highest in A and lowest in O.

Table II shows the percentage frequency of different blood sub-groups. and also
shows the PTe tasters and non-tasters in relation to secretor status in these subjects. Rh
phenotype varied from lowest percentage of 2.5 in rr to highest values of 47.5% in R.R •.
In the M-N blood group. MN was highest whereas N was lowest. The positive values for
Fy. were present in 57.5% of the subjects.

TABLE II: Percentage frequency of PTe tasters and non·tasters in
relation to secretor status in different blood sub groups.

"2.5
MN

55.0

M

32.5
N FY"+ve Fy· -VII

12.5 57.5 42.5

Tlsters 68.42 80.0 37.5 60.0 100 68.18 53.85 60.0 52.17 64.71

Non·tasters 31.58 20.0 62.5 50.0 31.82 46.15 40.0 47.83 35.29

Secretors

Non-secretor,

42.11 70.0

57.89 30.0

62.5 100.0

37.5

100 54.55

45.45

61.54 60.0

38.46 40.0

69.57 41.18

30.43 58.82

Tasters and
secretors 15.78 50.0 25.0 50.0 100 31.82 23.08 40.0 39 _13 17.65

Non-tasters and
non-secretors 21 .06 25.0 18.18 7.69 20.0 17.39 11.77

Tasters and
non-secretors 36.84 30.0 12.5 27.27 30.77 20.0 17.39 47.06

Non.tasters and
seeretors 26 . 32 20. 0 37.5 50.0 22.73 38.46 20.0 26.0 23.52

PTe tasters, secretors and positive correlation were highest in rr (Fig. 2. 3), to be
follc.wed by Rl Rz and R2 Rz. in that order. The non-tasters and non-secretors were
more in Rlr and RIR I respectively. The negative correlation varied from 21.06% in RIR I
to 25.0% in Rlr.
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Similarly in M-N blood group (Fig.2) tasters ranged from 53.85% in M to 68.18%
in MN group subjects The non-tasters were highest in MN group. The secretors and
non-tasters (Fig.3) were highest in M and MN subjects respectively. The combination of
tasters and secretors were highest in blood group N and so was the combination of non
tafters and non-secretors thereby showing highest positive and negative correlation in the
same sub-group. Mixed correlation was approximately similar in rest of the subjects.
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Fig.2: Shows PTe tasters and non-tasters in relation to secretor-status in different blood sub-groups.

In Fy· negative subjects tasters were highest while non-taster~were more in Fy·
positive. Secrf'tors and non-secretors (Fig.3) were highest in Fy· positive and Fy· negative
subjects respectively. The positive and negative correlation for PTe and secretor -status were
both highest in blood group Fy· positive subjects. The combined correlations varied between
43.39% to 71.58% in Fy· positive and Fy· negative subjects resp,ctively.
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Fig. 3: Shows secretor status 10 relation to PTe responses in difl~rent blood sub·groups.

DISC'JSSIOl\J

The frequency distribut on of blood groups amongst the medical students from
whom the subjects of present study were selected. is similar to that reported by other workers
for the North Indians (2,36,24).

The bimodal distribution of ~tudenb for sensation of taste of PTC observed in the
present series, confirms the results obtained by Harris (14.15), Saldanha (21). Stern
(26), and others (22). Approximately 30% of the students were non-tasters for PTC.
Akcesu (1) ha< reported the incidence of non-ta~ters for PTC in adult population of Turkey
to be 5%. Saldanha (21), and Hakim (12), have reported the frequency of non-testers to
be about 27.86% ond 45.0% in Ashkenazlch Jews and in mixed Muslim group respe8tively.

It would seem, that the frequency of non-tasters in mixed Indian population is close to the
figures obtained by Saldanha in Ashkenazich Jews.
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Though the reports on frequency (jistribution of PTC tasters and blood groups in

different population samples are available (1.8.12.21). a correlation between the blood

groups and PTC has not been reported in literature. The present results show, that the in
cidence of non-tasters is highest in blood group B (33.33%) and in Rlr (62.5%), M (46.5%)
and Fya+ve (47.3%) amongst the blood subgroups. These results need validation in other
popule :ion samp:es.

The present studies further show that the secretors are between 73.0-74.% in
blood group AB and O. Seth (25) has reported higher values for secretors in blood group AS
and O. and the percentage distribution obtc:ined by him is fairly similar to that found ilthe
present studies. In the combined ABO group, the secretor frequency has been found by

us to be about 68.6% and this is quite close to the values of 70.0% obtained by Greval (11),
in the Indian population. The percentage frequency of various communities like Panjabis

(23,25). Sindhis (3) and Banias (2) in the North Indians. when computed separately. show

high values n the range of 80-90%. This would indicate that the other communities in the
North Indian population have a rathr'r low frequency distribu lion.

Investigating on the phagocytic index. the earlier studies from this lab (27) had
shown that the phagocytic index is highest in blood group 0 ant~ lowest in AB. This was

(3xpla:ned on the likp.ly basis of the absence of the group specific substances (28). However.
the present results show. that both tasters and secretors are high in AB as well as in O.
This would indicate. that neither the presence nor the absence of these blood groups

specific substances by themselves are responsible for the positive correlation. There may

be some other factor. which has tL be taken into account. Studies to identify these factors

are in progress.
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