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Abstract 

In a study of ear lobe, tongue rolling and PTC taste threshold polymorphism in  

(523) individuals (237 females and 286 males), derived from three main 

geographical regions in Iraq. Comparisons were made between sexes as well as 

between regions in the PTC taste testing. Neither of these traits was a significant 

sex or regional genetic difference. Gene frequency of the PTC recessive allele in 

females was lower than its dominant allele, whereas the values of the recessive 

alleles in the other two traits were higher than the values of their dominant 

alleles in both sexes. An association has been also made between the ability to 

PTC taste and certain morphological and physiological characters in man. 

 

Introduction  

The determination of gene frequencies for ear lobe, tongue rolling and the 

ability to taste phenylthiocarbamide (PTC) is of interest to the human 

population geneticists. 

Genetic diversity between human populations can be detected by means of 

analysis of variation in these characteristics. 

In recent years work has been done on PTC testing in various parts of the world 

including the Middle East[1]. 
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But there is a paucity of unrelated Iraq material[2]. 

The object of the present study was to determine the phenotype and gene 

frequencies of these traits in a sample of Iraqi population; the geographical 

distribution of PTC taste threshold in the population and to search for an 

association between the ability to PTC tasting and the studied characters and to 

two types of diseases. 

Materials and Methods 

A survey was carried out for ear lobe, tongue rolling, PTC tasting, goiter and 

bronchitis infection during one year in a sample of some 523 unrelated students 

from the college of education, Baghdad university (237 females and 286 males). 

Their ages ranged from 18-30 years of both sexes. The mean age was 20.7 years 

for females and 21.5 years for males. 

The geographical origin (North, center and south) of every participant was 

recorded in addition to the place of birth of his or her both parents and 

grandparents. 

The close relatives of the participant stillat college were excluded. This mean 

that subjects incorporated in the present survey being selected randomly. 

The shape of the ear lobe was classified into either "free" or " attached" [3]. 

Ability to roll the tongue was classified into either "curlers" in which the subject 

being able to curl the tongue into a U-shaped through, or "non-curlers"[3]. 

PTC taste threshold was determined by using the modified eight solution 

version of the Harris and Kalmus [4] testing procedure. A stock solution 1 of 

PTC was made up by dissolving 1.3 g of the substance in 1 liter of warm tap-

water, 500ml of this solution was thoroughly mixed with 500ml of tap-water to 

make 1 liter of solution 2. Half of this solution was mixed with another half of 

tap-water to make solution 3 and so on until a solution 13 has been produced. 

The concentration of this series of solutions in set out in Table (1). 

The test was recordedby asking the subject to taste a small strip of absorbent 

paper which has been soaked in a specific solution of PTC, starting from 

solution 13. The tasting threshold is recorded as the lowest concentration at 

which the subject can distinguish PTC from tap-water. 
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Some participants cannot make a distinction even with the strong solution. Their 

threshold was recorded as less than 1 ( ˂ 1). 

The goiter has been diagnosed from the appearance of Adam's apple, whereas 

the diagnosis of bronchitis madefrom several symptoms such as cough, coldness 

and rise of the patient's temperature. 

Results and Discussion 

The phenotype results and the values of gene frequency for ear lobe, tongue 

rolling and PTC tasting in the male and female samples are set out in Table (2). 

There is no significant sex difference established at the 5% level in any of these 

traits. 

The values of gene frequency for the recessive alleles in the ear lobe and tongue 

rolling are higher than those of dominant alleles in both sexes. But the value of 

the recessive allele for the PTC tasting in the female sample in lower than that 

of the dominant allele. This indicates that the females are more sensitive to PTC 

taste than the males, that is, they are frequently able to detect the bitter taste of 

lower concentrations. A similar finding was reported by several workers 

[1,2,3,4,5,6,7and 8]. 

The distribution of samples by PTC taste threshold and sex as well as for the 

overall is set out in Table (3). The distribution was bimodal in the female 

samples as well as for the overall (fig.(1,2and 3) respectively. 

The antimodel being taken at solution 3, so the individuals who perceived the 

taste at serialsolutions[4-13] were considered as tasters. However there is some 

overlap between tasters and non- tasters, so that classification of some few 

individuals is necessarily arbitrary. The modes among the female tasters Table 

(4) were characterized by sharp peaks in solution 5 in the Central and Southern 

regions as well as for the overall, but in solution 7 in the Northern region. In 

males, sharp peaks were found in solution 6 for the Northern and Southern 

regional samples, as well as for the overall, but in solution 5 for the Central 

region sample. 

The mean threshold values of the PTC tasters distribution by sex and region can 

be seen also in Table (4). The mean value was slightly higher in the female 

samples by comparison with male samples, particularly in the Northern regional 

sample. But the value of the 't' test shows, no significant sex difference in any of 
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the three studied samples. Comparisons between regions showed that the female 

sample of, the Northern region has the highest mean taste threshold, but there 

were no significant difference at the 5% level between these region, neither in 

the males, nor in the females sampled. This finding tends to agree with that 

found between three samples in the Irish population [9]. 

The values of non-tasters among the Middle East populations such as 

Jordanians [1] and Egyptians [10] correspond more closely to that found in the 

present study. Moreover, the value of the latter is higher than that of the Asian 

populations such as Japanese [11], but lower than the values of European 

populations such as English [12]. 

Associations have been made between the ability to PTC tasting and the ear 

lobe, tongue rolling, goiter and bronchitis Table (5). As expected higher 

percentage of tasters expressed free ear lobe and were able to curl their tongue. 

Moreover, the percentage of tasters affected by goiter or by bronchitis (at least 

once a year) are higher than the non-tasters and in both sexes, with the 

exception of latter case in males. 

This kind of relationship between taster status and certain disease, tend to 

support an earlier reports to goiter [13,14]. There were also reports on other 

types of relationship [15]. The reason for finding out such relationships is to 

throw further light on the significance of the trait which almost shows 

incomplete penetrance and variable expressivity. 
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Table 1: concentration of taste testing series of PTC solutions used in the 

present study. 

Solution No. PTC mgm./liter 

1 1300.00 

2 650.00 

3 325.00 

4 162.50 

5 81.25 

6 40.63 

7 20.31 

8 10.15 

9 5.08 

10 2.54 

11 1.27 

12 0.63 

13 0.32 

 

Table 2:Iraq phenotype and gene frequencies for the studied characteristics. 

Character Sex phenotype Number 

observed 

Frequencies 

observed 

Alleles Gene 

frequencies 

 

Ear lobe 

Females Free 170 0.705 A 0.457 

Attached 71 0.295 a 0.543 

Males Free 199 0.691 A 0.444 

Attached 89 0.309 a 0.556 

 

Tongue 

rolling 

Females Curlers 134 0.556 C 0.334 

Non-curlers 107 0.444 c 0.666 

Males Curlers 183 0.635 C 0.396 

Non-curlers 105 0.365 c 0.604 

 

PTC 

tasting 

Females Tasters 189 0.797 T 0.549 

Non-tasters 48 0.203 t 0.451 

Males Tasters 214 0.748 T 0.498 

Non-tasters 72 0.252 t 0.502 
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Table 3: distribution of regional samples by PTC taste threshold sampled. 

 

 

 

Table 4: The modes and mean thresholds of tasters among the samples studied. 

Region  Sex  

 

N  thresholds solution number of tasters 

Mode  Mean  ± S.E. 

North  Female  20 7 8.19 ± 0.73 

Male  22 6 6.43 ± 0.53 

Center  Female  186  5 7.09 ± 0.23 

Male  210 5 6.88 ± 0.21 

South  Female  31 5 7.14 ± 0.55 

Male  54 6 6.61 ± 0.30 

Overall  Female  237 5 7.19 ± 0.20 

Male  286 6 6.49 ± 0.17 

S.E. = standard error 

 

 

 

 

 

 Solution number 

Non-tasters Tasters  

Sample  Sex  ˂1 1 2 3 4 5 6 7 8 9 10 11 12 13 Total  

North  Female  2 1 - 1 1 1 3 4 1 2 - 1 - 3 20 

Male  5 2 1 - 2 3 4 1 2 1 - 1 - - 22 

Center  Female  31 1 2 7 9 43 38 12 7 8 4 4 7 13 186 

Male  44 3 4 3 23 36 33 19 12 6 4 7 5 11 210 

South  Female  1 2 - - 5 6 5 2 2 - 3 2 1 2 31 

Male  8 1 - 1 6 8 14 5 2 3 3 2 - 1 54 

Overall  Female  34  4 2 8 15 50 46 18 10 10 7 7 8 18 237 

Male  57 6 5 4 31 47 51 25 16 10 7 10 5 12 286 
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Table 5: The association between PTC taste tasting and contain traits and cases. 

Character Sex  Taster free Taster attached Non-taster 

free 

Non-taster 

attached 

Total  

Ear lobe Females  137 52 33 19 241 

Males  157 59 43 28 287 

  Taster 

curlers 

Taster non-

curlers 

Non-taster 

curlers 

Non-taster 

non-curlers 

Total  

Tongue 

rolling 

Females  106 82 31 21 240 

Males  136 77 42 31 286 

Case  Taster 

affected 

Taster non-

affect 

Non-taster 

affected 

Non-taster 

non-affect 

Total  

Goiter Females  9 181 - 51 241 

Males  24 191 6 66 287 

Bronchitis  Females  52 140 9 40 241 

Males  54 163 21 49 287 
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