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ABSTRACT 

 

Relationships between Gustatory Function Tests 

 

Mingoo Kang, D.D.S. 

Program in Oral Medicine and Oral Diagnosis,  

Department of Dental Science, Graduate School, Seoul National University 

(Directed by Professor Hong-Seop Kho, D.D.S., M.S.D., Ph.D.) 

 

Compared with olfactory function tests, the standardization of gustatory function 

tests is still insufficient. Therefore, the information about relationships between 

different gustatory function tests is essential. The purpose of this study was to 

investigate the relationships among four different gustatory function tests in healthy 

young adults: electrogustometry (EGM), filter paper disk (FPD), whole-mouth, and 

taste strip methods. The relationships of the results of gustatory function tests with 

salivary flow rate were also investigated. Sixty healthy young adults (30 men, 26.9 

± 4.7 years; 30 women, 25.7 ± 4.6 years) who were free of disorders believed to 

affect gustatory function were included. Four different gustatory function tests 

using the EGM, FPD, whole-mouth using taste solutions, and taste strip methods 

were performed in each participant with 2~3 day intervals between tests. The flow 

rates of unstimulated and stimulated whole saliva were also measured. Correlation 

results between the gustatory function tests showed sex differences and low 

correlation levels. The threshold of the EGM method correlated with the taste score 

of the FPD method in the chorda tympani nerve area. Different chemical gustatory 



 

 

function tests correlated in salty taste quality in the chorda tympani nerve area. Taste 

perception was decreased in individuals with high salivary flow rate, but sex 

differences were noted. In conclusion, the correlation between gustatory function 

tests was low. Significant correlations were found only in the chorda tympani nerve 

area and for salty taste. Considering the weak correlations between gustatory 

function tests, more than one gustatory function test with ensured validity is needed 

to increase accuracy in assessment of gustatory function. Standardization of 

gustatory function tests is also needed. 
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Ⅰ. INTRODUCTION 

 

As the elderly population increases, the populations of individuals with chronic 

illnesses and/or under polypharmacy are increasing as is interest in improving 

quality of life. Due to these changes, the need for evaluation of gustatory function 

is increasing in clinics. 

Evaluation of gustatory function comprises assessment of subjective symptoms 

using interviews and/or questionnaires and of objective thresholds or scores 

obtained by gustatory function tests. Previous studies have reported limited 

diagnostic accuracy by the assessment of subjective symptoms (Gent et al., 1987; 

Soter et al., 2008). Several types of objective gustatory function tests have been 

developed and used for research and diagnostic purposes. The three-drop test 

(Gudziol and Hummel, 2007) and whole-mouth method (Yamauchi et al., 2002; 

Hong et al., 2005; Hwang et al., 2018) use taste solutions containing different 

concentrations of four or five basic tastes (sweet, salty, sour, bitter, and umami). 

The filter paper disk (FPD) (Sato et al., 2002; Berling et al., 2011) and taste strip 

methods (Mueller et al., 2003; Landis et al., 2009) use filter papers soaked or 

impregnated with various concentrations of solutions of each taste type. 

Electrogustometry (EGM) measures the electrical thresholds detected by taste 

sensory nerves (Tomita and Ikeda, 2002, Berling et al., 2011). 

Compared with olfactory function tests, standardization of gustatory function 

tests is insufficient, and there is no universally accepted clinical test for assessment 

of gustatory function. Each gustatory function test has its own strengths and 

limitations (Tomita and Ikeda, 2002), and gustatory function tests used in each 

clinic are generally selected in terms of ease of use, examination time, and 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gent%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=3564547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamauchi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12132620
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availability. Therefore, it is necessary to understand the clinical significance and 

limitations of each different gustatory function test for accurate diagnosis and 

evidence-based research. Information about the relationships among the results of 

different gustatory function tests is also essential, but information on this topic is 

very limited. Although significant correlations have been reported between the 

EGM and FPD methods (Berling et al., 2011) and between the EGM and taste strip 

methods (Walliczek-Dworschak et al., 2017), information about the examined site 

of EGM was limited (Berling et al., 2011) or not available (Walliczek-Dworschak 

et al., 2017). Although there have been reports on the significant relationship 

between threshold of the EGM and salty taste perception in the whole-mouth 

method (Tomita and Ikeda, 2002; Ellegård et al., 2007), information on the 

relationships between different chemical gustatory function tests is scarce. 

The purpose of this study was to evaluate the relationships among the four 

different gustatory function tests of EGM, FPD, whole-mouth, and taste strip 

methods in healthy young adults. The relationships of the results of gustatory 

function tests with salivary flow rate were also investigated. 
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Ⅱ. MATERIALS AND METHODS 

 

1. Participants 

 

Sixty participants aged 20 - 40 years (30 men, 26.9 ± 4.7 years; 30 women, 25.7 

± 4.6 years) who were free of disorders believed to affect gustatory function were 

included. All candidates were screened at the time of examination for presence or 

history of olfactory disorders, diabetes mellitus, thyroid diseases, cerebral 

infarction, Alzheimer disease, psychiatric diseases, chronic sinusitis, and chronic 

otitis media. Subjects with any of these conditions were excluded from the study. 

Subjects with cardiac pacemaker or history of gastrectomy were also excluded. In 

addition, subjects taking medications including diet pills and women who were 

pregnant or taking contraceptives were excluded. All participants were non-

smokers. Oral examinations were performed, and subjects with any oral mucosal 

diseases, suffering from xerostomia or oral burning pain, or wearing dentures or 

any oral appliances were excluded. Participants were asked to give notice if they 

caught a cold or received medical or dental treatment during the study period. 

Participants were required to refrain from eating food, brushing their teeth, and 

using oral hygiene products at least 1 h before gustatory function tests. Participants 

were also prohibited from drinking alcohol 1 day before gustatory function tests.  

 

2. Experimental procedures 

 

Four different gustatory function tests using the EGM, FPD, taste solutions 

(whole-mouth method), and taste strips were performed in each participant. On the 

first visit, the purpose and procedures of the study were explained to each candidate, 
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and the candidates were screened for appropriateness. After verifying that no food 

other than water was consumed for at least 1 h prior, flow rates of unstimulated 

(UWS) and stimulated whole saliva (SWS) were measured. UWS was collected for 

10 min by the spitting method. SWS was collected using mechanical stimulation of 

chewing 1 g of gum base. The SWS in the first 2 min was discarded, and that 

collected for the next 5 min was saved for measurement. Salivary flow rate was 

expressed as mL/min. On the second visit, EGM was performed. From the third to 

fifth visits, the chemical gustatory function tests using the whole-mouth, taste strip, 

and FPD methods were carried out sequentially. For each participant, all gustatory 

function tests were completed within two weeks, with 2–3-day intervals between 

tests. In the tests using FPD and whole-mouth methods, bitter taste was examined 

last. In the test using taste strips, the application sequence was designed such that 

intense bitter taste was applied later in the sequence (Mueller et al., 2003). The 

research protocol was reviewed to be in compliance with the Helsinki Declaration 

and approved by the Institutional Review Board of Seoul National University 

Dental Hospital (#CRI18003) on 11 April, 2018. Informed consent was obtained 

from all participants. 

 

3. EGM method 

 

The EGM was performed with the EG-IIB (Nagashima Medical Instrument Co., 

Tokyo, Japan). The EGM threshold was measured on both sides of the tongue and 

soft palatal areas innervated by the chorda tympani, glossopharyngeal, and greater 

petrosal nerves. The lateral side of the tongue approximately 2 cm from the tip, the 

foliate papillary area, and the soft palatal area 1 cm from midline and 1 cm from the 

palatoglossal arch were stimulated. Before measuring thresholds, a stimulus of 20 
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dB was administered to confirm that the participant could recognize the EGM 

stimuli. Stimulation then was administered from the lowest strength and increased 

gradually until the participant indicated perception. The EGM was performed three 

times in each area, and the mean value was considered as the EGM threshold. When 

there was no response to stimulation of maximum stimulus strength (34 dB), the 

threshold was considered to be 36 dB. 

 

4. FPD method 

 

The FPD method was performed according to the manufacturer’s instruction 

(Sanwa Chemical Inc., Nagoya, Japan). Test disks of 5 mm diameter soaked with 

each taste solution were placed on the same six parts of the oral cavity as in the 

EGM. The lowest concentration was applied, followed by the next lowest 

concentration until the participant indicated the correct taste, whereby the taste 

threshold was assessed. During the tests, the participant rinsed his or her mouth 

with distilled, deionized water (DDW) before testing the next concentration. A 1 to 

6 scoring system was used, in which 1 represented the lowest threshold, 5 the 

highest threshold, and 6 meant that no taste was detected even at the highest 

concentration. The tastants and concentrations were as follows: sweet (sucrose; 0.3, 

2.5, 10, 20, and 80%), salty (sodium chloride; 0.3, 1.25, 5, 10, and 20%), sour 

(tartaric acid; 0.02, 0.2, 2, 4, and 8%), and bitter (quinine hydrochloride; 0.001, 0.02, 

0.1, 0.5, and 4%). The results of the FPD method were evaluated as “area-sum” 

(sum of four taste scores in each of the three nerve areas), “taste-sum” (sum score 

of the three nerve areas for each of four tastes), and “total-sum” (sum of all four 

taste scores in all three nerve areas) scores. 
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5. Whole-mouth method 

 

The whole-mouth test used 20 taste solutions [five concentrations of four tastants: 

sweet (sucrose; 0.0056, 0.018, 0.032, 0.075, and 0.32 M), salty (sodium chloride; 

0.0075, 0.018, 0.042, 0.1, and 0.32 M), sour (citric acid; 0.000075, 0.00018, 

0.00032, 0.0013, and 0.01 M), and bitter (quinine hydrochloride; 0.0000018, 

0.0000056, 0.000018, 0.00024, and 0.00032 M)]. Successive stimuli concentrations 

were based on the results of our previous reports (Hong et al., 2005; Chang et al., 

2006). The taste solutions were dispensed to the participant as 5 mL samples in a 

15-mL test tube. The participant rinsed his or her mouth with DDW prior to tasting 

each sample. Administration of taste solution was performed in random order of 

tastants, starting with the lowest concentration until the respective tastant quality 

was detected twice in a row. We then re-examined concentrations that were one 

level lower and higher to confirm the exact recognition threshold level. A 1 to 6 

scoring system was used, in which 1 represented the lowest threshold, 5 the highest 

threshold, and 6 meant that no taste was detected even at the highest concentration. 

The score indicated by the recognition threshold level was regarded as “taste score” 

for each taste quality and the sum score of four tastants as “total (taste) score” of 

each individual. All solutions were prepared from reagent grade chemicals (Sigma-

Aldrich Chemical Co., St. Louis, MO, USA) using DDW. All fluids were stored at 

4°C and brought to room temperature before use. Taste solutions were replaced 

every two weeks. 

 

6. Taste strip method 

 

The “taste strip” test was used according to the manufacturer’s instruction 
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(Burghart Medical Technology, Wedel, Germany). The test used spoon-shaped 

filter papers containing the four basic taste qualities in the following concentrations: 

sweet (sucrose; 0.05, 0.1, 0.2, and 0.4 g/mL), salty (sodium chloride; 0.016, 0.04, 

0.1, and 0.25 g/mL), sour (citric acid; 0.05, 0.09, 0.165, and 0.3 g/mL), and bitter 

(quinine hydrochloride; 0.0004, 0.0009, 0.0024, and 0.006 g/mL). The taste strips 

were placed on the middle part of the anterior third of the protruded tongue in 

increasing concentrations. The participant was instructed to close his or her mouth, 

move the tongue slowly, and let saliva dissolve the tastants in the strips. Taste 

qualities were presented in a random fashion. Before each new test, the participant 

was asked to rinse his or her mouth with DDW. The number of correctly identified 

tastes was summed to a “taste score” for each taste quality and “total (taste) score” 

(sum of four taste scores) of each individual (Mueller et al., 2003; Landis et al., 

2009). Contrary to the other methods, a higher score indicated better taste 

perception. 

 

7. Statistics 

 

The Kolmogorov-Smirnov normality test showed that our data were not normally 

distributed; therefore, nonparametric tests were applied. The Mann-Whitney U test 

and Spearman’s correlation analysis were used. P-values less than 0.05 were 

considered statistically significant. 
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Ⅲ. RESULTS 

 

1. Taste thresholds or scores of the gustatory function tests 

 

The mean values of each gustatory function test are shown in Tables 1-4. There 

were no significant differences in taste thresholds or scores of gustatory function 

tests between sexes. The taste thresholds were lowest in the chorda tympani nerve 

area and highest in the greater petrosal nerve area in the both EGM and FPD 

methods in both sexes (Tables 1 and 2). 

 

2. Correlations among the three gustatory nerve areas in the EGM and FPD 

methods 

 

There were significant correlations among the EGM thresholds of the three 

gustatory nerve areas: r = 0.497, P < 0.01 in men and r = 0.744, P < 0.01 in women 

between the chorda tympani and glossopharyngeal nerve areas; r = 0.431, P < 0.05 

in men and r = 0.595, P < 0.01 in women between the chorda tympani and greater 

petrosal nerve areas; and r = 0.527, P < 0.01 in men and r = 0.579, P < 0.01 in 

women between the glossopharyngeal and greater petrosal nerve areas. 

There were significant correlations among the area-sum scores of the FPD 

method in the three gustatory nerve areas in men: r = 0.572, P < 0.01 between the 

chorda tympani and glossopharyngeal nerve areas; r = 0.497, P < 0.01 between the 

chorda tympani and greater petrosal nerve areas; and r = 0.750, P < 0.001 between 

the glossopharyngeal and greater petrosal nerve areas. In women, a significant 

correlation was found only between the chorda tympani and glossopharyngeal 

nerve areas (r = 0.419, P < 0.05). 
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3. Correlations between the gustatory function tests 

 

  The correlation results between the gustatory function tests are summarized in 

Table 5. 

 

3.1. Correlations between the EGM and FPD methods in the three gustatory 

nerve areas 

A significant correlation was found only between the thresholds of the EGM and 

area-sum scores of the FPD method in the chorda tympani nerve area in women (r 

= 0.559, P < 0.01). There were no significant correlations between the thresholds 

of the EGM and taste scores of the FPD method in any of the four tastes of the three 

nerve areas in either sex. 

 

3.2. Correlations between the EGM method in the three gustatory nerve areas 

and the whole-mouth method 

The EGM thresholds of the three gustatory nerve areas showed no significant 

correlations with total score or any of the four taste scores of the whole-mouth 

method in both sexes. 

 

3.3. Correlations between the EGM method in the three gustatory nerve areas 

and the taste strip method 

The EGM thresholds of the three gustatory nerve areas showed no significant 

correlations with total score or any of the four taste scores of the taste strip method 

in both sexes. 

 

3.4. Correlations between the FPD and whole-mouth methods 
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There were no significant correlations between the total-sum scores of the FPD 

method and the total scores of the whole-mouth method in either sex. None of the 

three area-sum scores of the FPD method showed significant correlations with total 

score of the whole-mouth method in either sex. 

When comparing the results of the same taste quality, there were no significant 

correlations between taste-sum scores of the FPD method and taste scores of the 

whole-mouth method in any of the four tastes in either sex. Moreover, the taste 

scores of the FPD method in each area showed no significant correlations with the 

taste scores of the whole-mouth method for any of the four tastes in either sex. 

 

3.5. Correlations between the FPD and taste strip methods 

As with the whole-mouth method, the total-sum scores of the FPD method 

showed no significant correlations with the total scores of the taste strip method in 

either sex. However, the area-sum score of the FPD method in the chorda tympani 

nerve area showed a significant correlation (r = -0.382, P < 0.05) with the total 

score of the taste strip method in men. 

When comparing the results of the same taste quality, there were no significant 

correlations between the taste-sum scores of the FPD method and the taste scores 

of the taste strip method in any of the four tastes in either sex. However, a significant 

correlation (r = -0.369, P < 0.05) was found between the salty taste scores of the 

FPD method in the chorda tympani nerve area and the taste strip method in men. 

 

3.6. Correlations between the whole-mouth and taste strip methods 

There were no significant correlations between the total scores of the whole-

mouth and taste strip methods in either sex. When comparing the results of the same 

taste quality, a significant correlation was found between the salty taste scores of 

the whole-mouth and taste strip methods in women (r = -0.468, P < 0.01). 
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4. Correlations between gustatory function tests and salivary flow rates 

 

The flow rates of UWS and SWS were 0.49 ± 0.24 and 1.20 ± 0.60 mL/min in 

men and 0.42 ± 0.28 and 1.13 ± 0.66 mL/min in women, respectively. There were 

no significant differences in flow rates of UWS and SWS between sexes. 

Table 6 shows the relationships between gustatory function tests and salivary 

flow rates. With the EGM, the flow rate of SWS had a significant correlation (r = 

0.369, P < 0.05) with the threshold in the chorda tympani nerve area in men, 

indicating a decrease in taste sensation by an increase in salivary flow. When 

analysing the relationships of salivary flow rate with the total or sum score of the 

chemical gustatory function tests, associations were found only with the FPD 

method in men and were more pronounced in the chorda tympani nerve area and in 

SWS. The results showed that the increase of salivary flow was related with a 

decrease of taste function. There were no significant correlations between salivary 

flow rates and total scores in the whole-mouth or taste strip method in either sex. 

When these relationships were analysed using the scores of each taste quality, 

the results also showed that an increase in salivary flow was related with a decrease 

in taste function, with some exceptions in women. These relationships were more 

pronounced in the chorda tympani and glossopharyngeal nerve areas and in salty, 

sour, and bitter tastes but not sweet. The correlations with salty taste score in the 

whole-mouth method (r = -0.402, P < 0.05) and with sour taste score in the taste 

strip method (r = 0.408, P < 0.05) in women showed different patterns, indicating 

an increase in taste sensation by an increase in salivary flow. 
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Ⅳ.  DISCUSSION 

 

We compared the results of four different gustatory function tests. Interestingly, 

correlations between gustatory function tests were not strong, and significant 

relationships were found only in a few cases: between the thresholds of the EGM 

and the area-sum score of the FPD method in the chorda tympani nerve area in 

women; between the area-sum score of the FPD method in the chorda tympani 

nerve area and the total score of the taste strip method in men; between the salty 

taste scores of the FPD method in the chorda tympani nerve area and the taste strip 

method in men; and between the salty taste scores of the whole-mouth and taste 

strip methods in women. 

  Several studies have reported relationships between the EGM and chemical 

gustatory function tests. Significant positive correlations have been reported 

between EGM thresholds and sweet, salty, and sour taste scores in the FPD method 

in the chorda tympani nerve area (Berling et al., 2011). Another report indicated the 

EGM threshold to significantly and negatively correlate with the total taste score of 

the taste strip method (Walliczek-Dworschak et al., 2017). With regard to the 

relationship between the EGM and whole-mouth methods, one study showed that 

the significant correlation was most pronounced between the threshold of the EGM 

in the chorda tympani nerve area and salty taste recognition threshold of the whole-

mouth method (Tomita and Ikeda, 2002). A significant correlation has also been 

reported between the EGM thresholds and salty taste perception in the whole-mouth 

method (Ellegård et al., 2007). 

  However, many points should be considered when interpreting study results. The 

previous studies did not consider age or sex differences (Ellegård et al., 2007; 

Berling et al., 2011; Walliczek-Dworschak et al., 2017) or included patients with 
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taste disorders as well as normal healthy subjects (Ellegård et al., 2007; Walliczek-

Dworschak et al., 2017). The studies did not provide information about which nerve 

area thresholds of EGM were used for analyses (Ellegård et al., 2007; Walliczek-

Dworschak et al., 2017), used hospital staff as participants with different inclusion 

criteria from those of our study (Berling et al., 2011), and used taste intensity instead 

of threshold for data analyses (Ellegård et al., 2007). These differences make it 

difficult to compare previous results directly with our findings, but these findings 

suggest that thresholds by the EGM method correlate with those by the chemical 

gustatory function tests in the chorda tympani nerve area. 

  Previous studies exploring the relationships of different chemical gustatory 

function tests are scarce. The whole-mouth method and edible taste strip method 

under development were compared based on number of participants that recognized 

the quality of taste with increasing concentration (Smutzer et al., 2008). In fact, 

different tastants and/or scoring systems have been used in the whole-mouth 

method (Yamauchi et al., 2002; Hong et al., 2005; Hwang et al., 2018), which 

complicates comparisons between test methods. Taste recognition thresholds are 

also affected by amount and method of application of tastants, even when using the 

same tastants at the same concentrations (Yamauchi et al., 2002). Based on our 

findings, different chemical gustatory function tests correlate in the salty taste 

quality especially in the chorda tympani nerve area. The weak relationships 

between different gustatory function tests suggested that standardization is essential 

for efficient and accurate evaluation of gustatory function. These findings all 

suggest that multiple gustatory function tests with ensured validity are necessary to 

increase the accuracy of assessment of gustatory function. 

The results of the present study showed that taste perception is decreased in a 

healthy population with a high salivary flow rate, especially in SWS, in the chorda 

tympani and glossopharyngeal nerve areas, and in men. These effects could be 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamauchi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12132620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamauchi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12132620
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explained by a dilution effect (Heinzerling et al., 2011; Walliczek-Dworschak et al., 

2017). The tastants used in the gustatory function tests were diluted with relatively 

large amount of saliva, and the levels of salivary components that play a role in 

taste perception could also be affected by salivary flow rate (Matsuo, 2000; 

Neyraud, 2014). Furthermore, the chorda tympani and glossopharyngeal nerve 

areas, where saliva can easily soak, may be affected. The flow rate of SWS that has 

a greater range of inter-individual differences was thought to influence the marked 

differences compared to that of UWS.  

The present study showed sex differences in relationships between gustatory 

function tests and their associations with salivary flow rates. Sex hormones affect 

gustatory functions both at the peripheral and central processing levels (Martin and 

Sollars, 2017), suggesting a basic difference in taste perception between sexes. The 

menstrual cycle could also affect salivary compositions and gustatory function 

(Puskulian, 1972; Alberti-Fidanza et al., 1998). Therefore, the timing of the 

menstrual cycle in female participants may have made a difference. 
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Ⅴ.  CONCLUSIONS 

 

  In a healthy young adult population, correlations between gustatory function tests 

were weak and showed sex differences. Taste perception was decreased in 

individuals with high salivary flow rate, but there were sex differences. The EGM 

method correlated with the chemical gustatory function tests in the chorda tympani 

nerve area. Chemical gustatory function tests correlated in the salty taste quality in 

the chorda tympani nerve area. Considering the weak correlations between 

gustatory function tests, standardization of the assessment of gustatory function is 

essential. Furthermore, performance of more than one gustatory function test with 

ensured validity is recommended to increase the accuracy of assessment of 

gustatory function. 
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Table 1. EGM thresholds (dB) of three gustatory nerve areas 

 

 

Men (n = 30) 

Mean ± SD 

Range 

Women (n = 

30) 

Mean ± SD 

Range 

Total (n = 

60) 

Mean ± SD 

Range 

P-value 

Chorda tympani nerve 

area 

0.32 ± 4.50 

-8.00 ~ 9.55 

-2.01 ± 6.55 

-8.00 ~ 13.20 

-0.85 ± 5.70 

-8.00 ~ 13.20 
0.052 

Glossopharyngeal 

nerve area 

6.65 ± 9.38 

-7.50 ~ 32.50 

4.23 ± 8.80 

-8.00 ~ 22.25 

5.44 ± 9.10 

-8.00 ~ 32.50 
0.212 

Greater petrosal nerve 

area 

13.90 ± 10.29 

-5.00 ~ NR 

14.58 ± 7.43 

3.00 ~ 28.50 

14.24 ± 8.91 

-5.00 ~ NR 
0.589 

EGM, electrogustometry                          

*P-values were obtained from the Mann–Whitney U test. 

NR, no response  
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Table 2. Taste recognition thresholds (expressed as series of concentration numbers) using 

the FPD method 

 

FPD, filter paper disc  

P-values were obtained from the Mann–Whitney U test. 

 

*Area-Sum, sum of four taste scores in each of the three nerve areas; Taste-Sum, sum score 

of the three nerve areas for each of four tastes; Total-Sum, sum of all four taste scores in 

all three nerve areas 

  

 

 
Men (n = 30) 

Mean ± SD (Range)  

Women (n = 30) 

Mean ± SD (Range) 

Total (n = 60) 

Mean ± SD (Range) 

P-

value 

Chorda 

tympani 

nerve area 

Sweet 

Salty 

Sour 

Bitter 

Area-Sum 

2.31 ± 0.71 (1~4) 

2.10 ± 0.91 (1~5) 

2.53 ± 0.89 (1~5.5) 

2.08 ± 0.94 (1~5.5) 

9.03 ± 2.49 (5~18) 

2.37 ± 0.71 (1.5~4) 

2.13 ± 0.98 (1~5.5) 

2.67 ± 0.80 (1~4.5) 

2.10 ± 0.99 (1~5.5) 

9.27 ± 1.79 (6~12.5) 

2.34 ± 0.70 (1~4) 

2.12 ± 0.94 (1~5.5) 

2.60 ± 0.84 (1~5.5) 

2.09 ± 0.96 (1~5.5) 

9.15 ± 2.15 (5~18) 

0.813 

0.946 

0.413 

0.982 

0.349 

Glosso- 

pharyngeal 

nerve area 

Sweet 

Salty 

Sour 

Bitter 

Area-Sum 

4.17 ± 1.28 (2~6) 

3.20 ± 1.13 (1~6) 

3.50 ± 1.21 (1.5~6)  

3.52 ± 1.63 (1~6) 

14.38 ± 4.12 (7~23) 

4.30 ± 1.27 (2~6) 

2.91 ± 1.23 (1~5.5) 

3.55 ± 1.23 (1~6) 

3.40 ± 1.10 (1~5.5) 

14.17 ± 3.37 (6.5~19.5) 

4.23 ± 1.26 (2~6) 

3.05 ± 1.18 (1~6) 

3.53 ± 1.21 (1~6) 

3.46 ± 1.38 (1~6) 

14.27 ± 3.73 (6.5~23) 

0.682 

0.339 

0.829 

0.777 

0.976 

Greater 

petrosal 

nerve area 

Sweet 

Salty 

Sour 

Bitter 

Area-Sum 

4.52 ± 1.36 (1.5~6)  

4.17 ± 1.52 (1~6) 

4.48 ± 1.31 (1~6) 

4.23 ± 1.75 (1~6) 

17.40 ± 4.76 (5.5~24) 

5.00 ± 1.24 (2~6)  

4.03 ± 1.40 (2~6) 

4.45 ± 1.15 (2~6) 

4.02 ± 1.50 (1~6) 

17.50 ± 3.97 (7~24) 

4.76 ± 1.31 (1.5~6) 

4.10 ± 1.45 (1~6) 

4.47 ± 1.22 (1~6) 

4.13 ± 1.62 (1~6) 

17.45 ± 4.35 (5.5~24) 

0.162 

0.628 

0.788 

0.464 

0.988 

Taste-Sum 

Sweet 

Salty 

Sour 

Bitter 

11.00 ± 2.69 (6~15.5) 

9.47 ± 2.64 (5~14) 

10.52 ± 2.55 (5~15.5) 

9.83 ± 3.53 (3~16.5) 

11.67 ± 1.92 (8~16) 

9.08 ± 2.37 (4.5~13) 

10.67 ± 2.25 (5~14) 

9.52 ± 2.42 (4.5~14.0) 

11.33 ± 2.34 (6~16) 

9.28 ± 2.49 (4.5~14) 

10.59 ± 2.39 (5~15.5) 

9.68 ± 3.01 (3~16.5) 

0.370 

0.553 

0.795 

0.568 

Total-Sum 
40.82 ± 9.65 

(21.5~55) 

40.93 ± 6.40 

(26.5~54.5) 
40.88 ±8.12 (21.5~55) 0.971 
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Table 3. Taste recognition thresholds (expressed as series of concentration numbers) using 

the taste solution method 

 

 

Men (n = 30) 

Mean ± SD 

Range 

Women (n = 30) 

Mean ± SD 

Range 

Total (n = 60) 

Mean ± SD 

Range 

P-value 

Sweet 
2.63 ± 1.03 

1 ~ 5 

2.93 ± 1.20 

1 ~ 5 

2.78 ± 1.12 

1 ~ 5 
0.331 

Salty 
2.17 ± 0.70 

1 ~ 4 

2.30 ± 0.88 

1 ~ 5 

2.23 ± 0.79 

1 ~ 5 
0.626 

Sour 
2.60 ± 1.13 

1 ~ 5 

2.93 ± 1.17 

1 ~ 5 

2.77 ± 1.16 

1 ~ 5 
0.259 

Bitter 
1.93 ± 1.05 

1 ~ 4 

2.13 ± 1.04 

1 ~ 4 

2.03 ± 1.04 

1 ~ 4 
0.410 

Total  
9.33 ± 2.17 

5 ~ 14 

10.30 ± 2.31 

6 ~ 15 

9.82 ± 2.27 

5 ~ 15 
0.124 

*P-values were obtained from the Mann–Whitney U test. 
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Table 4. Taste score using the taste strip method 

 

 

Men (n = 30) 

Mean ± SD 

Range 

Women (n = 30) 

Mean ± SD 

Range 

Total (n = 60) 

Mean ± SD 

Range 

P-value 

Sweet 
3.63 ± 0.49 

3 ~ 4 

3.50 ± 0.68 

2 ~ 4 

3.57 ± 0.59 

2 ~ 4 
0.585 

Salty 
3.43 ± 0.82 

2 ~ 4 

3.53 ± 0.82 

1 ~ 4 

3.48 ± 0.81 

1 ~ 4 
0.571 

Sour 
2.20 ± 0.80 

0 ~ 3 

2.40 ± 0.93 

0 ~ 4 

2.30 ± 0.87 

0 ~ 4 
0.513 

Bitter 
2.97 ± 1.19 

0 ~ 4 

3.37 ± 0.89 

1 ~ 4 

3.17 ± 1.06 

0 ~ 4 
0.181 

Total 
12.23 ± 1.77 

9 ~ 15 

12.80 ± 1.40 

10 ~ 15 

12.52 ± 1.61 

9 ~ 15 
0.208 

*P-values were obtained from the Mann–Whitney U test. 
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Table 5. The relationships between gustatory function tests. 

 FPD Whole-mouth Taste strip 

EGM 

Women 

1. EGM threshold in the 

chorda tympani nerve – Area 

sum score of the FPD method 

in the chorda tympani nerve 

(r = 0.559, P < 0.01) 

– – 

FPD  – 

Men 

1. Area-sum score of the 

chorda tympani nerve in the 

FPD method – Total score of 

the taste strip (r = -0.382, P < 

0.05) 

2. Salty taste score of the 

chorda tympani nerve in the 

FPD method – Salty taste 

score in the taste strip method 

(r = -0.369, P < 0.05) 

Whole-

mouth 
  

Women 

1. Salty taste score in the 

whole-mouth method – Salty 

taste score in the taste strip 

method (r = -0.468, P < 0.01) 

EGM, electrogustometry; FPD, filter paper disk; Area-Sum, sum of four taste scores in 

each of the three nerve areas; Taste-Sum, sum score of the three nerve areas for each of 

four tastes 

Correlation coefficients and P-values were obtained from the Spearman’s correlation test.  
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Table 6. The relationships between salivary flow rates and gustatory function tests. 

 Men (n = 30) Women (n = 30) 

EGM 

SWS 

with thresholds in the chorda tympani 

nerve area (r = 0.369, P < 0.05) 

- 

FPD 

UWS 

with area-sum score of the chorda tympani 

nerve (r = 0.364, P < 0.05) 

with bitter taste score of the 

glossopharyngeal nerve area (r = 0.457, 

P < 0.05) 

 

SWS 

with total-sum score (r = 0.418, P < 0.05) 

with area-sum score of the chorda tympani 

nerve (r = 0.471, P < 0.01) 

with area-sum score of the 

glossopharyngeal nerve (r = 0.446, P < 

0.01) 

with salty taste-sum score (r = 0.425, P < 

0.05) 

with bitter taste-sum score (r = 0.413, P < 

0.05) 

with salty taste score of the chorda 

tympani nerve area (r = 0.393, P < 0.05) 

with sour taste score of the 

glossopharyngeal nerve area (r = 0.410, 

P < 0.05) 

with bitter taste score of the 

glossopharyngeal nerve area (r = 0.603, 

P < 0.001) 

with salty taste score of the greater 

petrosal nerve area (r = 0.365, P < 0.05) 

UWS 

with sour taste score of the chorda 

tympani nerve area (r = 0.366, P < 

0.05)  
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Whole-

mouth 

UWS 

with bitter taste score (r = 0.403, P < 0.05) 

SWS 

with salty taste score (r = -0.402, P < 

0.05) 

Taste 

strip 
- 

UWS 

with sour taste score (r = 0.408, P < 

0.05) 

UWS, unstimulated whole saliva; SWS, stimulated whole saliva; EGM, electrogustometry; 

FPD, filter paper disk; Area-Sum, sum of four taste scores in each of the three nerve areas; 

Taste-Sum, sum score of the three nerve areas for each of four tastes; Total-Sum, sum of 

all four taste scores in all three nerve areas 

Correlation coefficients and P-values were obtained from the Spearman’s correlation test. 
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KOREAN ABSTRACT 

 

미각기능 검사법 간의 관련성에 관한 연구 

 

서울대학교 대학원 

치의과학과 구강내과·진단학 전공 

강 민 구 

 

지도교수 고 홍 섭 

 

노인인구의 증가와 삶의 질에 대한 관심의 증가로 치과진료실에서 미각기능 

검사에 대한 요구도가 증가하고 있다. 하지만, 후각기능 검사법에 비해 미각기

능 검사법의 표준화는 아직 충분하지 않은 실정이다. 그러므로 서로 다른 미

각기능 검사법 간의 관련성에 대한 정보는 필수적이다. 본 연구의 목적은 건

강한 젊은 성인에서 4가지 서로 다른 미각기능 검사법 (전기미각 검사법, 

filter paper disk 법, whole-mouth 법 및 taste strips 법) 사이의 상관관계를 조

사하는 것이다. 이와 함께 미각기능 검사 결과와 타액분비율 사이의 상관관계

도 조사하였다. 연구대상으로는 미각기능에 영향을 미치는 질환을 가지고 있

지 않은 60명의 건강한 성인 (남성 30명, 26.9 ± 4.7년, 여성 30명, 25.7 ± 4.6

년) 을 대상으로 하였다. 각 연구대상에게 4가지 서로 다른 미각기능 검사법

을 2-3일의 간격을 두고 시행하였으며 비자극성 및 자극성 전타액 분비율을 

측정하였다. 미각기능 검사법 간의 상관관계는 성별에 따른 차이를 보였으며 

낮은 상관관계를 보였다. 전기미각 검사법의 역치와 filter paper disk 법의 미

각수치는 고삭신경 부위에서 관련성을 보였다. 서로 다른 화학미각 검사법은 

고삭신경 부위에서의 짠맛에서 관련성을 보였다. 미각 인지는 타액분비율이 

높은 환자에서 감소하는 경향을 보였으나 성별에 따른 차이가 관찰되었다. 결

론적으로 미각기능 검사법 간의 상관관계는 낮았으며 고삭신경 부위에서와 짠

맛에서 유의한 상관관계가 발견되었다. 미각기능 검사법 간의 약한 상관관계
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를 고려할 때 미각기능 평가의 정확도를 높이기 위하여 타당성이 확보된 복수

의 미각기능 검사법의 적용이 추천된다. 이와 함께 미각기능 검사법의 표준화

가 필요하다. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

주요어: 미각기능; 전기미각 검사법, Filter paper disk 법; Whole-mouth 법; 

Taste strip 법; 타액분비율 
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