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ABSTRACT

The dynamics of studying genetic variation
in human population using
phenylthiocarbamide has contributed
immensely in influencing our knowledge of
variations and diversity globally. The pilot
study aims to screen for the taste sensitivity
response status using different
concentrations of a stock solution of 0.10%
phenylthiocarbamide. 232 subjects were
randomly  recruited using a drawn
questionnaire. 84.9% were tasters while 15.1
% were non-tasters. Of the 133 males,
52.3% were Tasters while 85.7% were non-
Tasters. The 99 females, constituted 47.7%
Tasters and 14.3% non-tasters. The Chi-
Square analysis on gender was significant
p-<0.000. The result of the different age
range showed a decrease in the population
of tasters with increase in age and a reverse
among non-tasters. The phenotypic status of
the age range of subjects was not significant
p> 0.433. The combined allelic frequency of
tasters and non - tasters was 0.61 and 0.39.
Similarly, the individual allelic frequencies
of male and female tasters were 0.52 and
0.78 while male and female non-tasters were
0.48 and 0.22, respectively. The pooled
homozygous and heterozygous outcome for
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males was the same (0.50), but females were
0.66 and 0.34. The homozygous and
heterozygous outcome of the combined
population was 0.52 and 0.48. The highest
cases of tasters were recorded at a threshold
of 0.025 and 0.50 with female subjects
responding most. The study provides insight

to the distribution of the
Phenylthiocarbamide phenotype, the
heterozygous, homozygous and allelic

frequencies of the population, which may
serve as an index for directing dietary choice
or diagnoses by health care professionals.

Key words: Phenylthiocarbamide, response
status, taste sensitivity, phenotype

Introduction

The use of genetic characteristics is essential
in understanding the dynamics of variations
in human population (My 46 Trait Profile,
2019). Human genetic variation denotes the
genetic  differences in  and among
populations (Hussain et al., 2014). Today,
many polymorphic genetic variants are used
for better understanding of human diversity
(Padmavathi, 2013). These multiple markers
of any given gene in the human population
(alleles), are referred to as polymorphism
(Fareed et al., 2012; Emerson, 2016). These
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variations can be quantified by determining
the gene frequencies of alleles at segregating
loci that characterize one population and

distinguish from another (Alimba et al.,
2010).
Phenylthiocarbamide  (PTC)  otherwise

called Phenylthiourea, is one of the most
commonly used genetic taste sensitivity
conducted on human populations over the
years (Fareed et al., 2012; Genetic Science
Learning, 2016). It is an organic compound
made up of phenyl ring with a molecular
weight of 152.218g/mole (Dastan et al.,
2015a, b). Analysis of the taste sensitivity of
PTC as well as some related substances is
genetically controlled and is governed by a
pair of alleles, Dominant ‘T” for tasting
and recessive ‘t’ for non-tasting. There are
therefore two common forms of allele of the
PTC gene and at least five rare forms
(Robert et al., 2008). Individuals possessing
genotypes “TT” and “Tt” are tasters and
persons with genotypes “tt” are non-tasters
respectively (Padmavathi, 2013).

The shape of the receptor protein determines
how strongly it can bind to PTC, because all
individuals possessing two copies of every
gene combination of the bitter taste gene
variants determines whether one will find
PTC intensely bitter, somewhat bitter or
without taste at all (Eriksson et al., 2012;
Keller and Adise, 2016). The inability to
taste certain compounds has long been
associated with simple recessive Mendelian
inheritance, and a large number of taste and
odorant receptors have been cloned and
sequenced in the last few decades to
establish the molecular basis of these traits
(My 46 Trait Profile, 2019; Rahim et al.,
2018; Harem, 2019).

Many studies have been conducted to obtain

data related to PTC taste perceptions at
population levels (Risso et al., 2016;
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Beauchamp and Jul, 2017; Roper et al 2017)
and compared to disease cases and other
various personal characteristics related to
taste perception (Melis et al., 2019). It has
been established that differences exist
between tasters and non-tasters of PTC in
terms of their life styles and susceptibility to
certain diseases such as goiter, diabetes,
peptidic ulcer, depression, alcoholism and
schizophrenia (Cardullo, and Holt, 1951,
Bachmanov et al., 2014; Dastan et al.,,
2015a). Other studies have also linked PTC
taste  sensitivity to dietary choices
(Bachmanov et al., 2014; Igbeneghu et al.,
2014; Igbeneghu et al., 2016; Keller and
Adise; 2016). Strong genetic basis for
sensitivity to PTC has also been used as a
tool to trace family lineages, population
migration patterns and in paternity testing
before the advent of DNA markers (Hussain
et al., 2014 ; Robert et al., 2008). These
studies have indeed revealed that variations
exist in all human populations ranging from
10% to 98% (Hussain et al., 2014; Risso et
al., 2016).

In our perspective therefore, there are
paucity of reports on PTC sensitivity taste in
Nigerian population. The few studies
acknowledged, reported for the south west
geo political zone of the country (Bakare et
al., 2009; Alimba et al., 2010; Ighenehu et
al., 2016). The aim of this study therefore
was to screen for the taste sensitivity
response status of PTC in the multi-ethnic
society that makes up the Middle Belt geo
pollical zone of Nigeria. This study provided
an insight to the distribution of the PTC
phenotype and allelic frequencies in the
sampled population and highlighted the
implication on medical thrust of the people.

Materials and Methods

Study design
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The participants were adequately briefed on
the aim of the study and their expectations
as subjects before they were recruited. A
total of 232 apparently healthy individuals
comprising of male and female, aged 16 to
30 years, who were not on any viral or
bacterial drugs at the time of test were
recruited for the study using a drawn
questionnaire. The subjects recruited met
the enrollment criteria and consented to
participate in the study either personally or
through their parents or relations

Study area

This study was carried out in a cohort in
Nasarawa State, Nigeria located on
coordinate- latitude 8.8471°N and longitude
7.8776°E on the Northern and Eastern
hemisphere (Akwa et al ., 2007). Nasarawa
State has a population of about 1.8 million
people. It is an extremely diverse
multiethnic groups comprising of about 29
languages, some of which include Mada,
Aguta, Alago, Basa, Ebira, Eggon, Gbagyi,
Gwandara, Kanuri and Tiv .

Ethical clearance

The ethical clearance for the study was
obtained from the ethics and grievances
committee of the Federal Medical Center,
Keffi while individual subjects provided
written informed consent either personally
or by their parents or relations to participate
in the study. Ethical clearance approval:
NHREC/21/12/2012, FMC/KF/0040/21.

Phenylthiocarbamide Test

A stock solution containing 0.10%
phenylthiocarbamide was prepared in
distilled water and serial dilutions were
made to obtain five concentrations in mg/ml
(0.005, 0.05, 0.25, 0.50, and 1.0). Distilled
water was used as control. Taste sensitivity
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to PTC was ascertained using a filter paper
impregnated with the different dilutions of
PTC. The impregnated paper was
administered starting with the weakest PTC
concentration in the order of increasing
concentrations for between 20 to 30
seconds.

The serially diluted concentrations of PTC
were used as points to determine the
genotypes of PTC sensitivity taste
intuitively (Stern, 1943; Asaad et al., 2014).
Individuals whose sensitivity taste score was
0.005 and 0.05, or 0.05 or 0.50 and 1.0 were
regarded as ‘TT’, or ‘Tt’, ‘tt’ respectively.
Participants were provided with water after
each successive step of PTC application to
rinse their mouths. Subjects who could not
taste the impregnated paper at the lowest
dilution concentration, were designated as
non-tasters. The threshold levels of the
respondents were then recorded for the
sampled population (Genetic  Science
Learning, 2016).

Gene frequency:

The Gene frequencies of the population
were determined using intuitive approach
and calculated by Hardy—Weinberg method
to determine their heterozygosity (Stern,
1943; Rushell, 1998).

Statistical analysis

The Sofastats 1.5 software
(https://www.sofastatistics.com) was used to
determine the frequencies and percentages
of the population while the correlation
analysis was performed between individual
characteristics and PTC status using SPSS
version 23.0 software package
(www.ibm.com).

Results
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Table 1: shows the phenotypic frequency
distribution of the population according to
the ability of subjects to taste
phenylthiocarbamide. The study population
was 232 subjects, 197 (84.9%) were tasters
while 35 (15.1 %) were nontasters. The
population comprised of 133 males out of
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which 103 (77.44%) were Tasters while 30
(22.56%) were non-Tasters, while among
the 99 females, 94 (94.9%) were Tasters and
05(5.01%) non-tasters. The Chi Square
value of this analysis on gender was 13.577
and a significant p-Value of p<0.000
(p<0.005).

Table 1: Phenotypic Frequency of the population sampled

Parameters  Phenylthiocarbamide Phenotype Total Chi Square p-Value
Tasters Non-Tasters

Population 197 (84.91%) 35 (15.08%) 232

Male 103 (77.44%) 30 (22.56%) 133 13,577 0.000*

Female 94 (94.9%) 05 (5.01%) 99

The result in table 2 shows the distribution
of the sampled population based on the
different age range of subject. The age range
16-20 years recorded (86.7%) of the
population as tasters and (13.3%) as
nontasters. This was followed by the age 21-
25 years with (81.1%) tasters and (189%)
nontasters. The last age group, 26-30 years
had a population of 76.9% tasters and

(23.1%) non tasters respectively. Whereas
there was a decrease in the population of
tasters with increase in age an inverse
outcome was experienced among the
nontasters where a corresponding increase
was recorded. On the whole the result of the
phenotypic status of the population showed
a chi square value of 1.675 and a non-
significant value of p> 0.433 (p<. 0.005)

Table 2: Frequency distribution of subjects according to age range

PTC Status Age Group of Participants Pearson Chi-  P- Value
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Square
16-20 21-25 26-30
Tasters 86.7% 81.1%6 76.9%: Lor 0.433
non-Tasters 13.3%a 18.9%a 23.1%a

Each subscript letter denotes a subset of age group _sub categories whose column proportions do
not differ significantly from each other at the .05 level.

Figure 1 shows the allelic frequency of the
PTC tasting ability amongst the sampled
population. The combined allelic frequency

0.61. The allelic frequencies of male and

for non - tasters was 0.39 while tasters was
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female non-tasters were found to be 0.48
and 0.22, while for male and female tasters
was 0.52 and 0.78 respectively.

Figure 1: Allelic frequency for PTC tasting ability in sampled population.

Table 3 revealed the homozygous and
PTC taste

heterozygous outcome of
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sensitivity of the subjects. The pooled
homozygous and heterozygous outcome for
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males was the same (0.50), while that of the
females was 0.66 and 0.34 respectively. On
the whole, however the homozygous and
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heterozygous outcome for the combined
population was found to be 0.52 and 0.48
respectively.

Table 3: Homozygosity and Heterozygosity for PTC tasting ability of sampled population

Phenotype Males Females Total
Homozygosity 0.50 0.66 0.52
Heterozygosity 0.50 0.34 0.48
Total 1.00 1.00 1.00

Figure 2 shows the percentage distribution
of PTC taste sensitivity at different
concentrations  (mg/ml)  amongst the
subjects. The highest cases of tasters were

recorded at concentrations (0.025 and 0.50)
which were the same (100%) for females
and 78.9 and 96.2% respectively for males.
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Figure 2: The frequency distribution of PTC taste sensitivity at different concentrations (mg/ml).

Discussion
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Taste recognition is mediated by specialized
taste cells that communicate with several
brain regions through direct connections to
sensory neurons. Taste perception is a two-
step process. First, a taste molecule binds to
a specific receptor on the surface of a taste
cell. Then, the taste cell generates a nervous
impulse, which is interpreted by the brain.
For example, stimulation of “sweet cells”
generates a perception of sweetness in the
brain. Recent research has shown that taste
sensation ultimately is determined by the
wiring of a taste cell to the cortex, rather
than the type of molecule bound by a
receptor (Roper and Nirupa, 2017). As a
result, if a bitter taste receptor is expressed
on the surface of a “sweet cell,” a bitter
molecule is perceived as tasting sweet
(Bachmanov et al., 2014).

In this study, we did considered variation in
taste sensitivity response to the Dbitter
compound phenylthiocarbamide (PTC) to
determine the existing Mendelian trait in the
sampled population. Of the population
sampled, our findings revealed a greater
number of tasters to non-tasters. This
outcome is similar to a common position
revealed by other scholars (Fareed et al.,
2012; Shivaprasad et al., 2012; Dastan, et
al.,, 2015a; My 46 Trait Profile, 2019;
Mairiga et al., 2021). In their studies,
Hussaini et al., (2014) had 545 (66.38%)
subjects out of 821 who were tasters while
276 (33.62%) were non-tasters. In like
manner, out of a population of 2,500 who
volunteered to participate in their studies,
Dastan et al., (2015a) reported that the ratio
of tasters to PTC were 2,045 (81.8%) while
455 (18.2%) were non-tasters. Shivaprasad
et al., (2012) also obtained a high frequency
of tasters (61.41%) to non-tasters (38.58%)
in their study.

Several other studies on Nigerian subjects
have reported high frequencies of tasters to
non-tasters in their reports (Bakare et al.,
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2009; Alimba et al., 2010; Igbeneghu et al.,
2014). In their previous studies involving
general population, Igbeneghu et al., (2016)
recorded 76 (71.0%) and 31 (29.0%) of the
107 control subjects as tasters and non-
tasters respectively. Similarly, they found
also that 17 (32.7%) of the 52 males and 14
(25.5%) of the 55 females in the control
group were non-tasters. They also revealed
that the percentage of non-tasters in the test
group (54.0%) was significantly higher than
that of the non-tasters in the control group
(29.0%). This implies that non-tasters of
PTC were significantly more associated with
tuberculosis patients than control subjects.
Even at this, the PTC perception frequencies
obtained from the subjects in our study are
slightly higher than the results obtained by
them. It therefore beholds that there is a
significant higher incidence of PTC tasters
than non-tasters among general population,
but with peculiarities.

In comparing PTC sensitivity response
status based on gender, more of male and
female subjects were tasters than non-tasters
in our findings. This is similar to the report
of Shivaprasad et al., (2012), Hussaini et al.,
(2014); and Dastan, et al., (2015a). It was
also observed that within the gender, the
frequency of PTC sensitivity status in their
respective studies recorded higher frequency
of tasters in female than in male subjects
(Shivaprasad et al., 2012; Hussaini et al.,
2014; Dastan, et al., 2015a; Mairiga et al.,
2021). It has been reported that females are
generally more of tasters than non-tasters,
whereas this may be in line with the reports
of anatomical studies which revealed that
tasters have more taste buds than non-
tasters, it still calls for further research since
tasting ability may also be influenced by
some other sensory and proprioceptive
pathways (Shivaprasad et al., 2012; Mairiga
etal., 2021).
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The outcome of the PTC phenotype status
across the age groups in our sampled
population recorded a decrease in the
population of tasters with increase in age
and an inverse result among non-tasters.
There were decreases in the frequencies of
tasters in the age group 16 — 20 years
(86.7%) through to 26 — 30 years (76.9%)
and a corresponding increase in the
frequency of non-tasters with increase in age
i.e., decrease in non-tasters in the age group
16 — 20 years (13.3%) through to the age
group 26 — 30 years (23.1%). Though this
outcome was not-significant, it however
collaborates  the  position of some
investigators that age modifies the genotype
— phenotype relationship in taste sensitivity
where younger subjects are more sensitive
than older subjects to the bitterness of PTC
(Hussaini et al., 2014). There is however
the need to investigate further on this
finding since variation in the frequencies of
allele may have little or nothing to do with
age variations in PTC response.

The report obtained by Dastan et al.,
(2015a) on age groups in their study
however differs from our findings. To
determine the PTC perception frequencies in
their sampled population they adopted the
Age Classification Index of Turkish Elder
Sciences and Technologies Foundation
(TUYEV) to categorize the participants into
‘young’ (14-29), ‘middle’ (30-49) and ‘old’
(50>) age groups. The ratios of PTC taste
perception frequencies observed in the
‘middle age’ group was evidently higher
than other groups with 93.8% value and
lowest in the individuals of the ‘young age’
80.6%. In justifying their findings, they
were of the view that the exact taste
perception had occurred due to the complete
formation of taste buds on the tongues of the
people in the middle age group which were
not in the young and old group. They
maintained that the nature of and functions
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of the taste buds would have been damaged
or the taste buds weakened due to old age. In
our study we could not use a standard matrix
to classify the ages of our subjects, this may
form the basis for the differences in our
findings. While their age range extended
beyond 50 years of participants, ours was
within 30years, equivalent to their ‘young
age group’. Their claims on the occurrence
of exact taste perception due to complete
formation of taste buds on the tongues of the
people in the ‘middle age group’ which were
not in the young and old age groups and the
damage and weakening of the taste buds due
to old age requires further study as we could
not substantiate these claims in our study.
The combined allelic frequency of the PTC
tasting phenotype in our findings was in
favour of tasters (0.61) against non-tasters
(0.39). The allelic frequencies for male and
female tasters obtained was 0.52 and 0.78
while for non-tasters was 0.48 and 0.22
respectively. A similar result was reported
by Hussaini et al., (2014). In their study,
Igbeneghu et al., (2016) also reported the
allelic frequencies of 0.46 and 0.54 in the
control group of a Nigerian population while
those of tasters and non-tasters in the test
group were 0.27 and 0.73 respectively. Our
findings on homozygosity and
heterozygosity revealed a male homozygous
status of 0.5168, and female 0.5093. While
the heterozygous status was 0.4832 for male
and 0.4907 for female respectively. The
combined frequency values for
homozygosity (Ho) and heterozygosity (Ht)
of the population were Ho. 0.5127 and Ht.
0.4873 respectively.

Differences in allele frequencies is said to
contribute to group differences in the
incidence of some forms of monogenic and
common diseases (Richard and Tatiana,
2016). For the monogenic diseases, the
frequency of causative alleles usually
correlates best with ancestry, whether
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familial, ethnic, or geographical (Limborska
et al., 2002; . Risch, et al., 2002; Rahim et
al., 2018). Even with common diseases
involving numerous genetic variants and
environmental factors, investigators point to
evidence that suggest the involvement of
differentially distributed alleles with small
to moderate effects which are taken into
cognizance by health-care professionals in
diagnoses (Lu et al., 2014).

For instance, when people take ill,
complains of changes in their sense of taste
are prominent as illness can make food or
medicine unpalatable (Nala, 2015). Research
has shown that the sensory shift may be due
to a protein that triggers inflammation (Feng
et al., 2015) In their study on mice, Feng et
al., (2015) posited that mice that lack the
ability to produce the protein called Tumour
Necrosis Factor o (TNF a) are less sensitive
to bitter flavour than normal. The higher
incidences of PTC sensitivity taste among
general population could be justified by the
health condition of the people. Research has
further shown that people with infections,
autoimmune disease or other inflammatory
conditions have higher levels of TNF «
which is known to reduce food intake than
in healthy people. Some other variations on
the other hand are beneficial to human, as
they prevent certain diseases and increase
the chances to adapt to the environment
(Risch, et al., 2002; Lu et al., 2014).
Conclusion

The study of human genetic variation has
contributed greatly in influencing our
knowledge of variations and diversity of
human population globally. This pilot study
has provided insight to the distribution of
the PTC phenotype in the population that
make up the Middle Belt zone of Nigeria.
And further revealed the heterozygous,
homozygous and allelic frequencies of the
population which may be important indices
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for health care professionals to use in
diagnoses.

Acknowledgement

Our gratitude goes to the Management and
members of staff of the Federal Medical
Center, Keffi Alushi Medical Center,
Akwanga and most importantly the facilities
and our subjects who made this pilot study
possible.

Conflict of interest.

There was no conflict of interest among the
authors

Author’s contributions

The research concept and methodology were
conceived and agreed upon by the
researchers. The sample collections were
carried out by Dr Mairiga, the statistically
analysis was done by Dr Yahaya and
verified by Dr Iroanya. All authors
contributed in the writing and editing of the
manuscript. The manuscript was approved
by all the authors. Dr Mairiga was appointed
the corresponding author.

References

Akwa, V. L., Binbol, N. L., Samaila, K.L.
and Marcus, N.D. (2007). Geographical
Perspective of Nasarawa State. Onaivi
Printing and Publishing Company Limited,
Keffi, Nigeria. pp. 2-3.

Alimba, C.G., Adekoya, K.O., Oboh, B.O.
(2010) Prevalence and gene frequencies
of  Phenylthio- arbamide (PTC) taste
sensitivity, ABO and Rhesus factor (Rh)
blood group and haemoglobin variants
among a Nigerian population. Egypt J
Med Hum Genet. 11:153-158.

Asaad Y. Ayied, Faizah A. W. Ahmed,
Hasna A. Mohaus (2014) A Study of



Phenylthiocarbamide Taste Sensitivity Response Status

Phenylthiocarbamide Polymorphism Among
Basrah Population Irag. Biomedical: 3: 10.
ISSN No 2277 — 8179

Bachmanov, A., Butler, M., Joiner, T.E., and
Alexander, A. (2014). “Genetics of Taste
Receptors.” Current pharmaceutical design
20 (16): 2669-2683. Print.

Bakare AA, Agbolade JO, lyiola OA,
Latunji CA, Alimba CG; Distribution and
frequency of PTC taster and non-tasters
alleles in the Nigerian population. The
Zoologist, 2009; 7 176-183.
DOI:10.13140/2.1.2379.8404

Beauchamp, G. K. and Julie, A. M. (2017)
“Flavor Perception in Human Infants:

Development and Functional Significance.”
Digestion 83. Suppl 1 (2011): 1-6. PMC.

Cardullo, H. and Holt, L (1951). Ability of
infants to taste PTC: its application in cases
of doubtful paternity. Proc. Soc. Exp Biol
Med, 76:589 - 592

Dastan, S., Yusuf, M., D., and Taner, D.
(2015a) The  relationships  between
phenylthiocarbamide taste perception and
smoking, work out habits and susceptibility
to depression.  Turkish  Journal of
Agriculture — Food Science and Technology,
3(6): 418-424.

Dastan, S.D., Degerli, N., Dastan, T., Yildiz,
F., Yildir, Y., Yusuf, M.D., Dilek, A. and
Tunay, K (2015b). Phenylthiocarbamide
taste perception as a possible genetic
association marker for nutritional habits and
obesity tendency of people. Parkistan
Journal of pharmaceutical sciences.28: (3)
1141-1150

Emerson, Julia A, Identification of Human
Polymorphisms in the Phenylthiocarbamide

JCBR Vol. 2 Is 4 July-August 2022

308

Mairiga et al.

(PTC) Bitter Taste Receptor Gene and
Protein.

Eriksson, Nicholas, et al. “A genetic variant
near olfactory receptor genes influences
cilantro preference.” Flavour, vol. 1, no. 1,
14 Aug. 2012, p. 22., doi:10.1186/2044-
7248-1-22. for Food Acceptance, Dietary
Intake, and Obesity Risk in Children. Annu.
Rev. Nutr. 36:157-82

Fareed, M., Ashana, S., Hussiani, R., and
Afzal, M. (2012). Genetic study of
phenylthiocarbamide (PTC) taste perception
among six human ppulations of Jammu and
Kashmir (India). The Egyptian Journal of
Medical Human Genetics. 13:161-166

Feng, Pu., Masafumi Jyotaki, Agnes Kim,
Jinghua Chai, Nirvine Simon, Minliang
Zhou, Alexander A.Bachmanov, Liquan
Huang, HongWang (2015) Regulation of
bitter taste responses by tumor necrosis
factor. Brain, Behavior, and
Immunity,49:32-42.
https://doi.org/10.1016/j.bbi.2015.04.001

Genetic Science Learning Center. "PTC The
Genetics of Bitter Taste." Learn. Genetics.
March 1, 2016. Accessed March 18, 2022.
https://learn.genetics.utah.edu/content/
basics/ptc.

Harem O. S (2019) The roles of genes in
the bitter taste. 24;6(4):88-97. doi:
10.3934/genet.2019.4.88. eCollection 2019.

Harris, H. and Kalmus, H. (1949) The
Measurement of Taste Sensitivity to (PTC).
Annals of Eugenics, 15, 24-31.
https://doi.org/10.1111/j.1469-
1809.1949.th02419.x

Hussain, R., Ahsana, S. and Mohammad, A.
(2014) Prevalence and Genetic Analysis of
Bitter Taste Perception for
Phenylthiocarbamide (PTC) Among Some


http://dx.doi.org/10.13140/2.1.2379.8404
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0889159115000860?via%3Dihub#!
https://www.sciencedirect.com/journal/brain-behavior-and-immunity
https://www.sciencedirect.com/journal/brain-behavior-and-immunity
file:///C:/Users/LENOVO%20T430/AppData/Roaming/Microsoft/Word/49
https://doi.org/10.1016/j.bbi.2015.04.001
https://learn.genetics.utah.edu/content/%20basics/ptc
https://learn.genetics.utah.edu/content/%20basics/ptc
https://pubmed.ncbi.nlm.nih.gov/?term=Smail+HO&cauthor_id=31922012

Phenylthiocarbamide Taste Sensitivity Response Status

Muslim Populations of Uttar Pradesh, India.
Iranian J Publ Health, 43(4)441-452

Igbeneghu C, Gabriel B.A, Onuegbu J.A,
Olisekodiaka J.M, Adesiyan A.A (2016)
Phenylthiocarbamide(PTC) Taste Perception
among Pulmonary Tuberculosis

Igbeneghu C, Owoeye Y, Akanni EO;
Association between phenylthiocarbamide
(PTC) taste perception and falciparum
malaria infection in Osogbo, Southwestern
Nigeria. Ann Res Rev Biol, 2014; 4(14):
2295 - 2301.

Keller, K.L. and Adise, S. (2016). Variation
in the ability to taste Bitter Thiourea
compounds: Implications for food
acceptance, Dietary intake and Obesity risk
in children. Annu. Rev. in Nutr. 36: 157-182.

Laaksonen, O., Ahola, J., & Sandell, M.
(2013).  Explaining and  predicting
individually experienced liking of berry
fractions by the hTAS2R38 taste receptor
genotype. Appetite, 61(1), 85-96. doi:
10.1016/j.appet.2012.10.023

Limborska, S.A., Balanovsky, O.P.,
Balanovskaya, E.V., Slominsky, P.A.,
Schadrina, M.I., Livshits, L.A. (2002).
"Analysis of CCR5Delta32 geographic
distribution and its correlation with some
climatic and geographic factors”. Human
Heredity. 53 1): 49-54,
doi:10.1159/000048605 (http
s://doi.org/10.1159%2F000048605).

Lu, Y. F., Goldstein, D.B., Angrist, M.,
Cavalleri, G.(2014). "Personalized medicine
and human genetic diversity"
https://www.ncbi.nlm.nih.gov/pmc/articles/

Mairiga, J.P., Gyar, S. D., Jameypeters,

Y.M. (2021) Phenylthiocarbamide Taste
Sensitivity as a Potential Genetic Marker for

JCBR Vol. 2 Is 4 July-August 2022

309

Mairiga et al.

Prescription Drugs and Substance misuse.
Fulafia Journal of Science & Technology
vol.7(2) 10-18.

Marcela, M. P., Charles, Y. Z., Chow, L.,
Sayumi, F. H., Ana, T. F., Myllena,, de A.
C., Carolina, N. F., and Patricia, C.S.
(2015) Taste sensibility to
phenylthiocarbamide and its relationship to
food preferences. Rev Med UFC; 55 (1):7-
12.

Melis, M., Alessandra, E., Roberto, C.,
Giovanni, M.P and Lole, T.M. (2019).
Nature Research, 9: 18047
DOI.ORG/10.1038/541598-019-54604-1

My 46 Trait Profile, My46
(https://www.my46.0rg) My46
(https://www.my46.org) © 2019 University
of Washington

(2019)

Nala, Rogers (2015) Why illness might
leave a bitter taste in the mouth Molecule
that triggers inflammation also seems to
influence how mice sense bitter flavours.
Nature News.
doi:10.1038/nature.2015.17415

Padmavathi, M. (2013) A Study on
Phenylthiocarbamide Tasting in Bagatha
Tribes in India; International Research
Journal of Biological Sciences. 2(4), 33-36,
ISSN 22783202

PMC4143101). Cold Spring Harbor
Perspectives in Medicine. 4 (9): a008581.
doi:10.1101/cshperspect.a008581
(https://doi.org/10.1101%2Fcshperspect.a00
8581).

Rahim, H.M., Majeed, R.K., and Rostam, N.
A. (2018) Prevalence, biochemical, and
genetic analysis of mutated gene related to
bitter taste perception for
phenylthiocarbamide  in  Sulaymaniyah
Province, Iraq. Med J Babylon. 15:201.


https://www.ncbi.nlm.nih.gov/pmc/articles/
https://doi.org/10.1101%2Fcshperspect.a008581
https://doi.org/10.1101%2Fcshperspect.a008581

Phenylthiocarbamide Taste Sensitivity Response Status

Richard L. D and Tatiana P. De Fonte
(2016) Relationship of phenylthiocarbamide
(PTC) Taster Status to Olfactory and

Gustatory  Function in Patients with
Chemosensory  Disturbances.  Chemical
Senses, 2016, Vol 41, 685-696

doi:10.1093/chemse/bjw070

Risch, N., Burchard, E., Ziv, E., Tang, H.

(2002). "Categorization of humans in
biomedical research: genes, race and
disease"

ttps://www.ncbi.nlm.nih.gov/pmc/articles/

PMC139378). Genome Biology. 3 (7):
comment2007.  doi:10.1186/gb-2002-3-7-
comment2007 (https://doi.org/

10.1186%2Fgb-2002-3-7-comment2007).
PMC 139378

Risso, Davide S., Chaithra, P. T. Kavitha, P.
and Malini, S. (2016) “Global Diversity in
the TAS2R38 Bitter Taste Receptor:
Reuvisiting a Classic evolutionary proposal. ”
Scientific Reports 6: 25506. PMC.

Robert B. Merritt, Lou Ann Bierwert,
Barton Slatko, Michael P. Weiner, Jessica
Ingram (2008): Tasting
Phenylthiocarbamide (PTC): A New
Integrative Genetics Lab with an Old Flavor.

JCBR Vol. 2 Is 4 July-August 2022

310

Mairiga et al.

The American Biology Teacher, 70(5)
National Association of Biology Teachers
URL.: https://doi.org/10.1662/0002-
7685(2008)70[23:TPPANI]2.0.CO;2

Roper, S. D., and Nirupa C. (2017). “Taste
buds: cells, signals and synapses.” Nature
Reviews Neuroscience, vol. 18, no. 8, 2017,
pp. 485—-497., doi:10.1038/nrn.2017.68.

Rushell PJ. Population Genetics. In:
Genetics. USA: The Benjamin/Cummings
Publishing Company, Inc.; 1998. p. 714-71.

Shivaprasad, H. S. Chaithra, P. T. Kavitha,
P. and Malini, S. S. (2012) Role of
phenylthiocarbamide as a genetic marker in
predicting the predisposition of disease traits
in humans, J Nat Sci Biol Med. 3(1): 43-47.
doi: 10.4103/0976-9668.95946:
10.4103/0976-9668.95946

software:
accessed

Sofastats 1.5
https://www.sofastatistics.com >
20™ February, 2022

SPSS version 23.0 software: www.ibm.com.
accessed 20" February, 2022

Stern C (1943). The Hardy—Weinberg law.
Science, 97: 137-138.


https://doi.org/
https://doi.org/10.1662/0002-7685(2008)70%5b23:TPPANI%5d2.0.CO;2
https://doi.org/10.1662/0002-7685(2008)70%5b23:TPPANI%5d2.0.CO;2
http://www.ibm.com/

	Statistical analysis
	Conclusion
	References
	Asaad Y. Ayied, Faizah A. W. Ahmed, Hasna A. Mohaus (2014) A Study of Phenylthiocarbamide Polymorphism Among Basrah Population Iraq. Biomedical: 3: 10. ISSN No 2277 – 8179
	Feng, Pu.,  Masafumi Jyotaki, Agnes Kim, Jinghua Chai, Nirvine Simon, Minliang Zhou, Alexander A.Bachmanov, Liquan Huang, HongWang (2015) Regulation of bitter taste responses by tumor necrosis factor. Brain, Behavior, and Immunity,49:32-42. https://do...

	Stern C (1943). The Hardy–Weinberg law. Science, 97: 137–138.

