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It  is already a widely known fact that the main 

basis o f modern quality evaluation of food is  sensory 

analysis.One of its  most employed techniques is  taste 

testing basing both on human physiology and psychology# 

The physiology of taste testing was explained for 

a long time on the basis of Weber's law and Feohner's 

modifications of this formula.However i t  is  valid  only 

in a limited range of stimuli ooncentrations/viz.Fig.1 

and Fig.2/.,and is only a general description of existing  

interrelations without giving exact numerical values# 

These d if f ic u lt ie s  were overcome by the excel

lent work of Beidler / l,2 / #who on the basis of e lectro - 

neurophysiological measurements found that the response 

intensity/stim uli concentration relationship in one-com

ponent solutions may be described by the formula

where: S- actual intensity of taste sensation

S -  maximal intensity of taste eensation



c - stimuli concentration 

k- proportionality factor /constant/

For solutions with two different stimuli the

ta l response intensity is  given by:

e _ fml *k 1*°1+ SI!k.*ka:*Ca^ —— — — — ~ ̂ ^  — — — — — ~— — — — — — — ♦♦#•♦♦♦♦##
1 + k  ̂«c^+ 1^, Cg

to-
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We w il l  not discuss the course of reactions which 

take place in the chenoreceptors of the oral cave. 

However,we want to stress one important fact i,e ,th a t  

taste stimuli brought on the tongue act in  the form 

of solutions,whereas the chemoreceptors are in the 

so li<? state,This means that in order to evolve taste 

sensations there must occur some kind of mass trans

fe r  due to adsorptive forces.

Starting from the theory of adsorption processes 

we w ill  derive equations for the concentration /in

tensity relationship,which are identic with Be id le r 's  

formulas thus corroborating his ideas on taste sensa

tions.

Since the adsorption equilibrium in chemoreceptors 

of the tongue is  achieved in a very short time /some 

/some 50 m ilisecondE-EeidlerV which is  in no compari

son to the duration of taste sensations under average 

assessment conditions,we shall focus our attention  

only on the statics of this process.



As is  known in the equilibrium state the amount of 

stimuli being adsorbed within a time interval is  equal 

to that,which undergoes desorption.Putting: 

c -  concentration of stimuli 

n -  tota l number of adsorption sites  

z -  number of sites already covered by the adsorptive 

A -  proportionality factor of adsorption/constant/

B -  proportionality factor of desorption /constant/ 

the state of adsorption equilibrium may be described by: 

A,/ n- x/.c=B.x .................... /3/
A

introducing k=-g—

Assuming that the response intensity/S/ is  directly  

related to the number of ions or molecules of the s t i 

muli that have reacted with the receptors we see that 

i t  is  proportional to the number of sites /x/ covered 

with the adsorptive ,i.e .

I f  a l l  s ites  were covered with the adsorptive,v/e

Introducing the la tte r into equation/^/ we obtain

we find
N

S= a.x

where a - proportionality factor /constant/•

should observe the maximal Intensity of r e s p o n s e / i » e .

S„ s a.n  m

Therefore we may write that /5/



which is  identic with Be idler'sform ula /1/.

In a sim ilar way the expression for a multicomponent 

solution may be derived.The adsorption equilibrium for  

the f i r s t  and the i-th  component of this solution is  de

scribed sim ilarly to eqn./3/ i .e .

^ . / n -  £ x i /«c1a B1.x1...................................../6/

JL XjJ  #c^= ,x L    ............................. ./7/

putting: A,. A .

The above represents the specific responses inten

sity of the i-th  component in a multicomponent so

lution.

Since the tota l response intensity /S^/ is § sum

» ---- -— and k.
Bi

we have herefrom

hi

introducing this into eqn./o/ we obtain
k„. c ..n

hi••••••••••••••

which together with eqn./s/ gives

x W  “ / 10/

According to eqn./5/ Si ” Smi

and therefore eqn./lO/ may be rewritten as:

/1V



*>
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of the specific intensities, i .e .  tit »  E  si  

it  may be described by the formula.

■ s _ . l ? m i i i : ! i ..............i i ................... /ia/

1 + E  ki * ° i
in the case of a two-component solution the above be

comes identic with E eid ler's  second formula/eqn.u/.

Thus in  a different way we came to results which con

firms the validity of Eeidler's formulas.
In the a/m.equations the factor /or k±/ bas the di

mensions 1/f* and its  value depends only on the chemical 

composition of the taste stimuli.The value of S/or H  

or Sjas well as this of S„/or S ^/  is  expressed in

terms of the "just noticeable differences»/jnd/whioh 

further w ill  be called "Beidler -Jnits"/abbrev.B (U ll 

these values are easy to determine e.g.by means of the

triancle method,
, t invi-dsha  ̂ the values for According to Tilgner and Zimihsha

k and Sm in mono-component solutions are:

- 5-

flaCl; 1.21 S * 33.3 B m

S_= a3.73 B n

s a 40.0 B m

sucrose: h* 0.26 

tsrtaric  acid:_ k«2.3

hydrochloride:. k= ¿97*.° V  10'4

on the basis of the above presented formulas we 

M y now consider the question whether the introduction o 

of an additive into the solution of a taste  ̂ „

enhances or quenches it s  respbnse intensity .Pan., °"



<7* )^
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recently listed  the experimental findings and conclu

sions in this matter made by different authors and com

pared them with her results.This l i s t  is  somewaht con

fusing because o f the contradictory conclusions derived 

by different authors from sim ilar experiments.

In order to compare the differences in response 

intensity of a certain stimuli at fixed concentration s

solved a/ in pure water, b/in a solution of another 

stimuli,we have to compare equations / l/  and /11/.

From this comparison it  becomes clear that in a l l  ca

ses the value of Sj> is  less that that of S,which means 

that an introduction of a second substace into the so

lution of any stimuli always quenches the response in

tensity of the latter.This conclusion is  in fu l l  agree-
4

nent with the experimented resu lts o f Pangborn.

However, the quenching effect of stimuli U2 U upon 

the response intensity of stimuli M1M w ill  be notice

able by the human nervous system only in cases i f

c1> k V  Sm1* V "  z * %  /S^  • ^ • / 1*k262
L

For stimuli concentrations less than th.e above no charge 

in response intensity w il l  be noticeable.

In meat products we often observe a phenomenon 

known as the e ffe c t o f saltiness hiding.The. importance

of this e ffe c t  may be seen from f i g . 3,representing the
x/experimental results o f one o f us^'on the sa lt index 

x/ IT • Bar y Iko -P ik ie lna •

\



of canned haas»As we see in  extreme cases the organo

leptic saltiness of hams is only around 40,- of that, 

which may be expected on the basis of its  JaCl contents.

According to Tilgner 5this e ffect may be expressed in 

terms of the salt-index i-e .a s  the concentration of wa

tery xTaCl solutions that induces the same impression of

saltiness as the tested sample.

The application of equations/l/ and /11/ ia  order to 

elucidate this problem leads to the conclusion that 

quenching is  not responsible for the.hiding of saltiness  

in bans .host probably there is  another reason for it ,  

whose understanding requires further work.

The p oss ib ilit ie s  of application of Beidler s for

mulas to further problems of taste testing are now ln -  

der investigation and w il l  be the subject of another 

paper.
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