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Abstract:
Taste, a neurochemical modality, plays an important role in maintaining appropriate nutritional balance. Taste 
threshold vary with age and sex of the individual. Taste threshold also varies with the phase of menstrual cycle. The 
aim of the present study was to assess the relationship between different phase of menstrual cycleand taste 
threshold for four basic taste modalities (i.e. sweet, salt, sour and bitter). We studied taste threshold in 50 female 
subjects. The study was carried out in 3 phases,i.e. menstrual, follicular and luteal phases. The taste threshold was 
evaluated using 7 different serially half diluted concentrations of glucose (2.00 M- 0.031 M), NaCl (1.00 M- 
0.0156 M), citric acid (0.05 M- 0.0007 M) and quinine sulphate (0.001 M- 0.000015 M). All taste 
modalities show alternation in different phases of menstrual cycle (p<0.05) except for sour (p>0.05). Thus the 
cyclical variations of hormones during menstrual cycle affect the taste threshold.
Keywords: Taste threshold, Menstrual phase, Follicular phase, Luteal phase.

Introduction:

   Taste, a neurochemical modality, plays an important role in 
maintaining appropriate nutritional balance (1). 
Considerable variation is found in the distribution of four 
basic types of taste buds in various species and amongst the 
individual of a given species (2).Taste thresholds of women 
are generally lower than those of men and they vary during 
different phases of menstrual cycle with increased sensitivity 
at mid-cycle (3). Female hormones undergo quantitative 
changes during critical periods of their life i.e. menstrual 
cycle, pregnancy and menopause. The menstrual cycle is a 
time of many widespread changes affecting both body and 
mind(4). The menstrual cycle is the term for the 
physiological changes that can occur in fertile women for the 
purposes of sexual reproduction and fertilization. The 
menstrual cycle is under the control of the endocrine system, 
is necessary for reproduction. The menstrual cycle is a 
complex interaction between the reproductive system and 
the endocrine system. This interaction is dedicated to the 
maintenance of the productive function and an appropriate 
hormonal balance in women.

   It is documented that gustatory and food habits change 
during menstrual cycle (5-6). Variation in preference for 
sucrose during different phases of menstrual cycle has been 
very well documented (7). Increase in salt appetite or intake 
during pregnancy and lactation in animal and in human is 
also very well documented (8), but there is scarce data related 
to sour and bitter preference during different phases of 
menstrual cycle. Also, less data is available on taste 
recognition threshold during menstrual cycle for Indian 
population. So we formulated the present study to compare 
the variations in taste recognizing threshold during different 
phases of menstrual cycle for all four basic taste modalities.

Material and Methods:

   The present study was conducted in the Department of 
Physiology, Government Medical College & Hospital, 
Nagpur after taking approval from Institutional Ethics 
Committee. Subjects included were 50 female volunteers of 
18 to 20 years of age.
Inclusion criteria are:
1) All non-obese females having regular menses (28–30 days) 
for 3 previous cycles without history of any significant 
illnesswere selected for the study (9). 
Exclusion criteria are:
1) Pregnant and lactating women (9, 10).
2) Those who are on oral contraceptive and any prescribed 

medicine (9).
3) Mental, gynaecological disorders and disorder related to 

eating (9). 
4) Smoking and alcoholics (11).
Taste recognition threshold done was done during three 
phases of menstrual cycle i.emenstrual phase (day 1–6), 
follicular phase (day 7–14) and luteal phases (day 15–28 to 
30) in this study. All the taste parameters were recorded 
during these 3 phases (8).

Precautions:

Following precautions were taken before starting the 
experiment (12).
1) The subjects were asked not to eat or drink anything 
except water at least for one hour before the threshold 
measurements.
2) At the time of testing the entire procedure was explained to 
each subject.
3) Tests were carried out in the morning time between 8 to 11 
am. 
Taste stimuli: Stimulus representing the four classical basic
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tastes was included for tasting the recognition taste threshold 
for particular taste. Seven serial half dilutions of the stock 
concentration were made for each taste solution, by using 
deionised distilled water and used for experiment (13). The 
starting concentrations were glucose (2.00 M), sodium 
chloride (1.00 M), citric acid (0.05 M), and Quinine sulphate 
(0.001 M). The taste threshold for each solution was 
investigated as per Harris and Kalmus method assisted by 
forced choice and up down tracking procedure for better 
output and result (14). Subjects were given two or three drop 
of the solution of lowest concentration on the dorsum of 
tongue to taste first and then tasted successive higher 
solution until a definite taste was identified. Distilled water 
was used in between two solutions for rinsing. Rinsing of 
mouth was repeated till the subject volunteer said that no 
taste of the previously tasted concentration lingers on. 
Accordingly the actual threshold concentration was 
determined and the bottle number noted. Standard sequence 
was followed for taste recognition threshold i.e. sweet first 
followed by salt, sour and bitter taste solution (15).The 
statistical analysis was done by using Kruskal-Wallis test.

Results:

Taste recognition threshold for sweet taste :

Figure 1: Sweet taste response in different phases of menstrual cycle

  It was observed that at 0.125 molar and lower 
concentrations in follicular phase seventeen subjects were 
able to recognize sweet taste properly while in menstrual 
phase fifteen subjectandin luteal phaseeight subjects were 
able to recognize sweet taste properly. For higher 
concentration that is 0.25 molar and above, thirty three 
subjects in follicular phase while thirty five subjects in 
menstrual phase and forty two subjects in luteal phase were 
able to recognize sweet taste properly. In general luteal 
phasesubjects show statistically significant raised threshold 
than follicular phase subjects (p<0.01), while no statistically 
significant difference is seen between menstrual and 
follicular phase and also in between menstrual and luteal 
phase (p>0.05).(Figure 1)

Taste recognition threshold for salt taste :

Figure 2:Salt taste response in different phases of menstrual cycle

It was observed that at 0.0312 molar and lower 
concentrations, in menstrual phase twenty five subjects were 
able to recognize salt taste properly while follicular phase 
andluteal phasefifteen and elevensubjects were able to 
recognize salt taste properly. For higher concentration that is 
0.625 molar and above, menstrual phasetwenty five subjects 
were able to recognize salt taste properly while follicular 
phase and luteal phase thirty five and thirty nine subjects 
were able to recognize salt taste properly. In general follicular 
phase (p < 0.05) and luteal phase (p < 0.01) subjects show 
statistically significant raised threshold than menstrual phase 
subjects.(Figure 2)

Taste recognition threshold for sour taste (Figure 3):

Figure 3: Sour taste response in different phases of menstrual cycle

It was observed that at 0.003125 molar and lower 
concentrations in menstrual phase thirty one subjects were 
able to recognize sour taste properly while follicular phase
and luteal phasetwenty nine and twenty five subjects were 
able to recognize sour taste properly. For higher 
concentration that is 0.00625 molar and above, menstrual 
phasenineteen  subjects  were  able  to  recognize  sour  taste
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properly while follicular phase and luteal phasetwenty one 
and twenty five subjects were able to recognize sour taste 
properly. In general sour taste threshold do not show 
statistically significant alteration in different phases of 
menstrual cycle (p > 0.05). However, sour taste threshold is 
seen to beincreasein luteal phase. (Figure 3) 

Taste recognition threshold for bitter taste (Figure 4):

Figure 4: Bitter taste response in different phases of menstrual cycle

It was observed that at 0.000031 molar and lower 
concentrations, in luteal phase twenty nine subjects were 
able to recognize bitter taste properly while menstrual 
phaseand follicular phase seventeen subjects were able to 
recognize bitter taste properly. For higher concentration that 
is 0.000062 molar and above, luteal phase twenty one 
subjects were able to recognize bitter taste properly while 
menstrual phase and follicular phase thirty three subjects 
were able to recognize bitter taste properly. In general luteal 
phase subjects shows statistically significant decrease taste 
threshold than mens trualandfollicular phase subjects (p < 
0.05). (Figure 4)

Discussion:

It is well known that taste threshold alters in different phases 
of menstrual cycle (5,6), however, the result of previous 
studies often presented with varying conclusion (16). The 
result of the present study revealed statistically significant 
variations for four basic taste modalities during different 
phases of menstrual cycle. In general follicular phase shows 
raised salt threshold, luteal phase shows raised salt and sweet 
threshold, but decreased bitter taste threshold.
In agreement with previous studies (7,17), the increased 
sweet taste threshold may be one of the reasons for increased 
sweet (carbohydrate) consumption during luteal phase. 
Dalvit-McPhillips (18) have found significant and consistent 
variation during the menstrual cycle only in carbohydrate 
consumption, not in fat or protein. The data showed that 
women consumed more carbohydrate per day in the luteal 
phase than in the follicular phase. It was postulated that this 
increased carbohydrate intake may be an attempt to 
compensate for the change in basal metabolic rate. She also 

noted the well described anorectic effect of oestrogen levels in 
other mammalian species. Thus the decrease in taste 
threshold for sweet taste during follicular phase may be 
related to high level of oestrogen and that increase taste 
threshold for sweet taste during luteal phase may be due to 
interaction between oestrogen and increased progesterone.
The present study shows taste recognition threshold for salt is 
increased during follicular and luteal phase as compared to 
menstrual phase. This is similar to the findings of with Verma 
etal (8) and Frye etal (19). Females in their follicular and 
luteal phase of their menstrual cycle have high levels of 
circulating oestrogen and progesterone and these hormones  
appear to be related to salt intake. Thus the female salt 
preference increases when levels of endogenous hormones 
are high and decline when level of these hormones are lower. 
This view is supported by the studies which reported that salt 
appetite or intake increase when animal's oestrogen and 
progesterone levels are exogenously or endogenously 
increased (20-21). Besides the direct effect of hormones on 
salt appetite there could be indirect effects of oestrogen on 
salt appetite through opioid receptor (22) while that of 
progesterone is by affecting the membrane fluidity and flux of 
ions (23) that may cause increased sodium requirement and 
its appetite.
Our data also revealed that during luteal phase bitter taste 
recognition threshold decreased, these findings are 
consistent with the observations made by Alberti-Fidanza 
etal(5) and reason for this may be increased progesterone 
level in luteal phase.
Present study does not reveal significant alteration for sour 
taste recognition.Alberti et al (5) and Sueda K et al (16)have 
come out with the similar observation. However, mild rise in 
sour taste threshold is seen in our study during luteal phase. 
This may indicate reduction in unpleasantness for sour taste, 
which may further continue for more preference for sour food 
in first trimester of pregnancy (10).
In present study cyclical changes in taste recognition 
threshold are seen predominantly for sweet and salt taste 
during different phases of menstrual cycle. However, the 
causes of these variations are still unclear and it may be 
attributed to cyclical physiological variation of oestrogen and 
progesterone. Decrease threshold for bitter taste during 
luteal phase as seen from our study may explain the aversion 
for bitter taste, and which may secondarily lead to preference 
for salt and sweet. 
Further, the highest preference for sweet and salt during 
luteal phase might be associated particularly with raised 
progesterone level and could be correlated to increased 
weight gain and other premenstrual symptoms. We conclude 
that taste threshold changes during menstrual cycle. This 
Altered taste threshold can modify food preference and diet of 
individual. A cyclical hormonal change during menstrual 
cycle is one of the factors responsible for it. However, further 
studies involving hormonal assays along with taste 
recognition threshold during different phases of menstrual 
cycle are needed.
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