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Abstract. Taste is the type of sensitivities that helps human organism to identify
and consume nutrients and to avoid indigestible and dangerous materials. The
lower taste sensitivity usually is following by food gradients overconsumption,
influenced food choice and food preferences, which contributes, in a cumulative
manner, to health status.

The objective of the study was examination of children taste oral sensation in
association with anthropometric data, resting blood pressure and other factors.
Material and methods. In study 169 participants in age 10-17 years were in-
cluded for assessment of salt and sweet taste sensitivities, structure and quality
of nutrition, food preferences, anthropometric data, chronotype, blood pressure.
Results. The low taste sensitivity to salt minimal concentrations was registered
in 50 persons (29.6%) and to sweets - 60 persons (35.5%). Difference between
males and females in taste sensitivities level was not established. The association
between systolic blood pressure and the salt taste sensitivities was shown in
regression model with inclusion of some anthropometric data. Elevated systolic
blood pressure significantly correlates with excessive body mass, with heart
beat rate and low salt sensitivity. Regarding patients chronotype we found out
higher frequency of arterial hypertension in cases with evening type.
Conclusions. The taste sensitivity examination is simple in execution but gives
additional data for risk factor assessment. Compared with the group of children
with normal sensitivity persons with low sensitivity have higher risk of overweight,
salt and sweet overconsumption and arterial hypertension.

Knrouoei cnoesa: oimu,
CMAKOBA YyMaugicma,
apmepianbHull MUCK,
HaoMmipHa eaeaq.

bykosuncokuii meduunuii

sicnux. T.23, No 4 (92).
C. 93-97.

CMAKOBA UYT/JHBICTb Y ITIJTITKIB Y KJITHITYHIH ITPAKTHI]T
FO.M. Heuumaiino, O.A. Iliomypusaxk, H.I. Koemwox

Cmax — ye mun 4yymaugocmi, AKUU 00NOMA2AE TOOCOKOMY OP2AHIZMY GUAGTAMU
Ma cnodCUBamu Xap4o6i peuoguHu ma YHUKAmu HecmpagHux i nebe3neunHux ma-
mepianie. Huosicua cmaxosa wymaugicms 3a3euyati npusgooums 00 HAOMIPHO20
CHOJCUBAHHS OKPEMUX XAPHOBUX [Hepedienmis, 00 (hopmysaHHs subopy ixci ma
Xapuoeux 36UU0K, AKI CYKYNHO 6NAUBAIOMb HA CMAH 300POG 5.

Mema 0ocnidxicenna — gusueHHs cMaxkosoi wymausocmi y oimei ma ii aco-
yiayii 3 aHmponoMempudHUMU OAHUMU, APMEPIATbHUM MUCKOM MA IHUUMU
Gaxmopamu.

Mamepian i memoou. Y oocnioxncenns sxmouero 169 yuacnuxis sikom 10—17 po-
Ki6 0J151 OYIHKU CMAKOBOT YYMAUBOCTI 00 CONIOHO20 MA CONOOKO20, CIPYKMYPU
ma AKOCmi Xapyy8auHs, Xapyoeux ynooooaus, aHmponomMempuyHux Oanux,
XPOHOMUNY, apmepianibHO20 MUCK).

Pesynvmamu. 3nudicena cmaxkoga 4wymiugicms 00 MIHIMATbHUX KOHYEHMPayitl
xapuoeoi coni 3apeccmpogana y 50 oci6 (29,6%,), a oo conooxkozo — y 60 ocio
(35,5%). Piznuyi migc xnonuukamu ma O0ie4amkamu 3a piHemM cMaKogoi yym-
JUBOCMI HE 8CMAHOBAEHO. 38'A30K MIdIC CUCMONIYHUM ApMepPiaTbHUM MUCKOM
i CMaKo8o YUYmaugicmm 00 CONOHO20 NHOKA3AHO 8 Pe2peCiliHiti MOOeii 3 KO-
YEHHAM OEsIKUX aHmMponomempuunux oanux. Iliosuwenuii cucmoniynuii apme-
PpilanvHutl muck iCmomHo Kopenoeds 3 HAOMIPHOI0 MACO Miid, 3 YACHONOK
cepyesux CKOpoueHs i HUZbKOW YYMAUBICMIO 00 COi. 3a1eXHCHO 8i0 XPOHOMUNY
Oyna sussieHa OiIbUW BUCOKA YACMOMA apmepidibHoi 2inepmensii 6 ocio i3
BEUIPHIM XPOHOMUNOM.
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Bucnoeku. Oyinka cmakogoi uymaueocmi npocma y 6UKOHAHHI, aie Haoae
000amKosi Oati 01 BCMAHOBNEHHS (haKmopie pusuxy. Y nopieHanHi 3 epynor
dimeil i3 HOPMANLHOK YYMAUBICMIO OCOOU 3 HU3LKOK YYMIUBICINIO MAIOMb
OLIbUWL BUCOKULL PUBUK HAOMIDHOI 842U, HAOIUUKOBOZO BHCUBAHHS COLOHO20 AOO
CON00KO20, apmepianbHOl 2inepmeHnsii.

Knroueevie cnoea:

demu, 8KYCO8asL
YY8CMBUMENbHOCID,
apmepuanvhoe dasieHue,
U366IMOYHbIIL B€C.

bykosunckuii meouyun-
ckuti eecmuux. T.23, No 4
(92). C. 93-97.

BKYCOBAA YYBCTBUTEJ/IBHOCTH I10/JPOCTKOB B
KJIHHUYECKOH ITPAKTHKE

10.H. Heuumaiino, O.A. Iluomypnax, H.U. Koemiok

Bxyc — smo mun uyscmeumenvnocmu, KOmMopbwlil NOMO2Aem 4el08e4ecKoMy
OpeanusmMy u0eHmupuyuposams u NOMpeoIAMb NUMAamenbhble geuecmed
u usbezamov Henepesapusaembvlx u Onachvix geujecms. bonee nuskas exycosas
YYECMBUMENLHOCTE 0OLIYHO CONPOBONCOACMC I YPEIMEPHBIM NOMPeOIeHUEM
OMOENbHBIX NUUEBLIX NPOOYKIMOG, GIUACTN HA 6b1OOD NUWU U ee NPeOnoYmenus,
KOmopble 6 COBOKYRHOCIU OMPANCAIOMC HA COCMOSIHUU 300POGbAL.

Lenv uccneoosanun — usyuenue 6Kycogoll Yy6CmeumenbHOCmu y 0emeil u ee
accoyuayui ¢ GHMPONROMEMPUIECKUMU OAHHBIMU, APMEPUATLHBIM 0ABTeHUeM
u Opyeumu haxmopamu.

Mamepuan u memoowt. B uccieoosarnue exnrouenst 169 yuacmuurog 6 gozpacme
10—17 nem ons oyeHKU 8KYCOBOLL UYECMBUMENLHOCNU K COLEHOMY U CLAOKOMY),
CMPYKMYpbl U KA4ecmea NUmanus, nuyessblx npeonoymenutl, aHmponomempu-
YecKux OaHHbIX, XPOHOMUNA, APMEPUANTLHO20 0ABIeHUS.

Pezynomamut. CrudiceHnas 6Kyco8as uy8CcmeumenbHocms K MUHUMATLHOU
KOHYyeHmpayuy nuwiesou conu owvina 3apecucmpuposana y 50 uenoegex (29,6%),
a k craokomy —y 60 uenosex (35,5%). Paznuyvl medcoy manvuuxamu u 0e6ou-
Kamu O YPOBHIO 6KYCOBOIL 4Y8CMEUMENbHOCMU He ycmano6neHo. Cesa3b Mencoy
CUCMONUYECKUM APMEPUANLHBIM OAGNIEHUCM U 8KYCOBOU YYECMEUNETbHOCIBIO
K CONEeHOMY NOKA3aHA 8 PecpecCUOHHOU MOOENU C 8KITOUEHUEM HEKOTNOPbIX
anmponomempuyeckux oannvix. llosviuennoe cucmoauieckoe apmepuans-
Hoe OasieHue CyuecmeeHHo KOppeauposano ¢ usdbIMoyHou Maccol meid,
€ 4acmomou cepOeuHbIX COKPAWeHull U HUIKOU 4Y8CMEUMENTbHOCIbIO K COTU.
B 3asucumocmu om xponomuna ovina oonapysicena 6oiee gblCoKAs Hacmoma
apmepuanbHou 2unepmeH3uu y auly ¢ e4epHUM XPOHOMUNOM.

Bureoowt. Oyenka 6Kyco6oll vy8cmeumenbHoCmu npocma 6 UCHOIHEHUU, HO npe-
docmasisem 0ONOIHUMeNbHble OaHHble OISl 8blAGIeHUS. (DAKMOPO8 PUCKA.
Ilo cpasnenuio ¢ epynnoti demeii ¢ HOPMATLHOU UYECNBUMETLHOCTIBIO TUYA
€ HU3KOU YY8CMEUMENbHOCbIO UMelom 00/ee 8blCOKULL PUCK U30bIIMOYHO20
geca, upesmepHo20 YNOmpeoieHus CoNeH020 Ul CiaoKo20, apmepualbHou
eunepmeH3uu.

Introduction. Taste is the type of sensitivities that help
human organism to identify and consume nutrients and to
avoid indigestible and dangerous materials. It is commonly
held that there are five basic tastes — sweet, sour, bitter,
umami and salty. Taste buds, the end-organs for gusta-
tion, detect and respond to a variety of macronutrient and
aversive compounds to generate taste perception during
first year of life [1, 2]. Each of these tastes is believed to
represent different nutritional or physiological requirements
or pose potential dietary hazards. The capacity to perceive
taste sensations significantly influences food choice and
food preferences, which contribute in a cumulative manner
to health status and quality of life [3].

The lower taste sensitivity usually is following by gradi-
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ent overconsumption and sometimes with health problems.
Overconsumption of sodium, primarily in the form of salt
(sodium chloride), is associated with higher incidence of
hypertension, which increases the risk of cardiovascular
disease and stroke [4]. Overconsumption of sweet prod-
ucts is associated with overweight and metabolic syndrome,
which indirectly causes blood pressure elevation [5]. This
relation has led health agencies worldwide to call for a re-
duction of some food components, most recently evidenced
by the revised US Dietary Guidelines [6].

Salty taste governs intake of sodium and other salts,
essential for maintaining the body’s water balance and
blood circulation. Because sodium is the ligand for salty
taste, a more comprehensive understanding of the factors
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that drive salt consumption is needed to help develop ef-
fective and successful strategies to reduce sodium intake
[7]. A major factor underlying excess sodium consump-
tion is the human preference for salted foods. Although
this preference likely shaped by innate components, dietary
experience also contributes significantly to the liking for
salt. Most of clinical studies have been conducted in adults,
but a few suggest that early experiences, both in utero and
during infancy, may shape the preference for salty taste
[8, 9]. Epidemiological studies show that hypertension
onset is strongly associated with salt consumption: there is
a close relationship between average sodium salt intake
and the incidence of hypertension, when sodium intake
restriction substantially decreases blood pressure [7]. The
link between dietary sodium and hypertension is well es-
tablished and dietary modification is a primary step in
hypertension risk reduction. Standard clinical advice for
the prevention and treatment of hypertension includes
limitation of salt intake [10, 11].

Nevertheless, in pediatric clinical practice taste sensitiv-
ity investigation is very rare used, but just during childhood
could be shaped the preference for some gustation and food
forms because of peculiarity of taste sensitivity.

Objective. The goal of prospective study was examina-
tion of children taste oral sensation in association with an-
thropometric data, resting blood pressure and other factors.

Material and methods. In total 169 children healthy,
hypertensive and diabetic (ages 10—17 years, mean age —
13.7 years) were examined. The study included assessment
of salt and sweet taste sensitivities, structure and quality
of nutrition, food preferences, anthropometric data, rest-
ing blood pressure and children quality of life. The salt
taste intensity was measured using tests in five concentra-
tions of sodium chloride solution (0.04%, 0.08%, 0.16%,
0.32% and 0.64% sodium chloride dissolved in deionized
water) and simple water. The sweet taste intensity was
measured using five concentrations of sucrose solution
(0.05%, 0.1%, 0.2%, 0.4% and 0.8%). Children were in-
structed to expectorate taste solution and rinse with water

after each sample. Subjects were asked to report which
type of taste they sense. Frequency of added salt was deter-
mined with the questionnaire. For level of liking/disliking,
subjects report the overall liking of the types of drinks or
food. Circadian rhythm chronotype assessed too with the
standard questionnaire for identifying the chronotypes
(morningness—eveningness). To obtain the resting blood
pressure three measurements were recorded at approxi-
mately 3-minute intervals, data from average were used.
Hypertension was defined as a systolic blood pressure
over 95 gender/age/height dependent percentile. Statistical
analysis conducted with program Statistica (version 5.11,
StatSoft Inc.). All p-values were two-tailed and p<0.05 was
considered statistically significant.

Results and discussion. From study cohort 52 children
(30.8%) identified the sweet taste intensity in minimal
concentration (0.05% of sucrose), sensitivity to next con-
centration (0.1% of sucrose) was registered in 57 children
(33.7%). We regarded these two children’s cohorts as “nor-
mal sensitivity” group (109 persons). To the group with
low sensitivity we included next three cohorts (in total
60 persons, 35.5%) with identification of sweet taste in con-
centration 0.2% — 29 persons (17.2%), 0.4% — 21 persons
(12.4%) and 0.8% solution of sucrose — 10 persons (5.9%).

As to the salt taste assessment the result was follow-
ing — “normal sensitivity” group included 84 persons
(49.7%) with identification 0.04% solution of NaCl and
35 children (20.7%) with identification of next concentra-
tion (0.08% NaCl). To the group with low sensitivity we
put three cohorts (in total 50 persons) with minimal con-
centration of salt taste range between 0.16%, 0.32% and
0.64% solution of NaCl corresponding — 25 (14.8%), 16
(9.5%) and 9 (5.3%) persons. In some children we regis-
tered deviation in taste (disgeusia) — they accept minimal
concentration of salty solution as sour (11-6.5%) or bitter
(12-7.1%). We did not find any difference between males
and females in sweet and salt sensitivities level. The sweet
taste sensitivity negatively correlated with BMI and was
lower in diabetic patients. We did not find any significant

Regression summary for dependent variable systolic blood pressure fable
Regression index
BETA B p-level
1 Age -0,01 -0,11 0,95
2 Gender -0,05 -4,26 0,48
3 Height 0,52 0,39 0,13
4 Weight 0,02 0,05 0,69
5 BMI 0,43 0,17 0,03
6 Pulse 0,43 0,62 0,02
7 Salt sensitivity -0,10 43,0 0,01
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correlation between sweet and salt taste sensitivity.

To further examine the relation between low taste ac-
ceptances we hypothesized that dietary exposure to so-
dium and sweets was important in the formation of taste
preference [12, 13]. The children’s “liking for salty foods”
was assessed using a 5-point category scale to indicate
child’s liking of common table foods that varied in degree
of perceived saltiness. The salt taste sensitivity in our in-
vestigation not differs with age or gender of children but
has strong negative correlation with salty foods preferences
and overall sodium consumption. The frequency of adding
salt to food varied significantly by salt taste intensity group.
The percentage of subjects who reported never adding salt
was higher in the normal group (78.9%) compared to the
group with low sensitivity (30.0%).

The association between systolic blood pressure and
the salt taste sensitivities was studied in model with inclu-
sion of some anthropometric data. Regression summary
was shown below (table). In this model elevated systolic
blood pressure significantly correlate with excessive body
mass, with heart beat rate and low salt sensitivity. Regard-
ing patients chronotype we found out higher frequency of
arterial hypertension in cases with evening type.

In addition, the frequency of adding salt to food was
significantly (p<0.01) related to hypertension status, that
correlate with data established by H. Lee at al. [14]. Among
the hypertensive, 30% never added salt while among the
non-hypertensive 54% never added salt to food. However,
when the analysis was restricted only to non-hypertensive
the relationship between blood pressure level status and
discretionary salt use was no longer significant. For hy-
pertensive children significant association between blood
pressure and the intensity of salt taste was observed: systolic
BP (r=0.79, p<0.05), diastolic BP (r=0.61, p<0.05).

Overall, we did not find any apparent difference be-
tween males and females salt sensitivities or blood pressure
level inside every group. Some researchers have suggested
that a family history of hypertension is associated with salt
consumption and level of blood pressure, implying that this
phenomenon may be genetically mediated. J. E. Hayesa et
al [7] did explaining variability in sodium intake through
oral sensory phenotype, salt sensation and liking or dislik-
ing some type of food.

The disorders of taste sensitivity are relatively common
problems that may have a real impact on a person’s qual-
ity of life. In our investigation, we found nonsignificant
decrease of mental health component of quality of life in
patients with low salt sensitivity but for this result veri-
fication additional analyses and enlargement of sample
size must be done. While the sensory system of taste is
regarded together with clinical features, its deviations
could be potential clinical problems depending on the
degree of dysfunction.

96

Conclusions

The taste sensitivity examination is simple in execu-
tion but gives additional data for risk factor assessment.
The taste deviation poses a significant challenge for the
health care of children population. The persons with low
sensitivity have higher risk of overweight, salt and sweet
overconsumption and hypertension compared with the
group of normal sensitivity children, they also reported
greater liking of food with higher levels of corresponding
product components.

Conflicts of interests. The authors declared no conflict
of interest.

Ethics statement. To ensure the participants’ human
rights ethical principles and standards of rights protection
were adhered to during the entire research process.
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