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It is alrcady a widely known fact that the main
basis of modern quality evaluation of food is sensory
analysis.One of its most employed techniques is taste
testing basing both on human physiology and psychologye

The physiology of tasie testing was explained for
a lohg time on the basis of Weber’s law and Fechner’s
modifications of this formula.lowever it is valid only
in a limited range of stimuld concentrations/viz.Fig.1
and Fig.2/.,and is only a general description of existing
interrelations without giving exact numerical valuesy

These difficulties were overcome by the excele
lent work of Beidler /1,2/,who on the basis of electro=
neurophysiological measurements found that the response
intensity/stimuli concentration relationship in one~com=

ponent solutions may be deseribed by the formula

. k.8
Byl o= i i ssensensninal M

where: S- actual intensity of taste sensation

Sm- maximal intensity of taste sensation

S\




c= ctimuli concentration

k= proportionality factor /constant/

For solutions with two different stimuli the to=

o A P v 4o clivan hu
al response intensity is given by:
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We will rot discuss the course of reactionrs which

J-

’ take plece in the chenmoreceptors of the oral cave
lowever,we wani to stress one important fact i,e,that
taste stimuli brought on the tongue act
of solutiones,whereas the chemoreceptors are in the
solid state,This means that in order to evolve taste
sensations there nmust occur some kind of mass
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I'er due

Starting from the theory of adsorption processes
we will derive equations for the concentration /ine
’ tensity relationship,which are identic with Beidler’s
formulas thus corroborating his ideas on taste sensaw
tione.
Since the adsorption equilibrium in chemoreceptors
of the tongue is achieved in a very short time /soms

"lerq/ which is in no compari-
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taste sensations under average
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assessment conditions,we shall focus our attention

only on the statics of this process,




e the amount of

to that,which undergoes desorption.futting:
: ¢ - concentration of stimuli
; n - total number of adsorption csites
| x = number of sites already covered by the adsorptive

A = proportionality factor of adsor ption/constant/
B - proportionality factor of desorption fconstant/
the state of adsorption equilibrium may be described Ly:
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Assuming that the response intensity/S/ is directly

related to the number of ions or molecules of the sii=-

muli that have reacted with the receptors we cee that
it is proportional to the number of sites /x/ covered

with the adsorptive,i.e.

where a= proportionality factor /con stant/.

adcorptive,we

o

If all sites were covered with !
. intensity of response/S./ l.es

ghould observe the maximal intensity of r

% 5

m s . <a /=

Therefore we may write that g:Sw.‘ﬁ—..-..o..../D/
m

Introducing the latter into cquation/4/ we obtain
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which is identic with Beidler’sformula /1/.

In a similar way the expression for a multicomponsnt
golution may be derived,The adsorption equilibrium for
the first and the i=-th component of this solution is de-

1

seribed similarly to egn./3/ i.e.

J‘iqo/n" S“_xi/oc1= B,l.x,)...................../6/

.Ai./.:‘"" _5: Xi/.ci': E‘-i.Xi........-............/7/

k1= ______ and ki_ ———
B, By

we have herefrom
X

_:l_._. k.o

Xe= = /
i k,tc,‘ li.o.tluo.!inooocl.i/s/

introducing this into eqn./6/ we obtain
&
S S e j‘ --------- ..oouctouo..ou/g/

which together with eqn./8/ gives

The above represents the specific responsex intenw

gity of the i-th component in a multicomponent so=

lutione.

Since the total response intensity /S;/ is g sum
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of the specific intencities,l¢8e 4= Eﬁ Sq
it may be deseribed by the formulas

2 Smi**1°%3 ISRy

nt solubtion the above be=
comes identic witl mraidler’s s form
os identic with Beidler’s second ormula/egr.z/ e

Thue in a different way we came to results which con=

firms the validity of Beidler’s formlase
In the a/m.equations the factor Jor ki/ hae the di=
mensions 1/% and its value depends only on the chenical

compos ition of the tacte stimuli.The value of S/or 5S4

1 as this of Sm/or S / is expressed in

or St/ as wel v it
terms of the "just noticeable & aifferencest/jnd/which

further will be called ¥Beidler Un l:""/ab\ ev.B¢.All

these values are easy to determire C +sSe by Mmeans of the
triangle methode

" -~ ""«'
to Tilgrer and &4im Aska

According

k and Sm in mono=conpone nt solutions ares

NaCl: k= 1.21 Sm= 3345 B
sucroce: k= 0426 S .= 2572 B
C——— 1 T

tartaric acid: keZ o3 bms 0.0 B

chinine hydrochloride: K= 297440 Sp= 1044 B

resented formu lag Ve

L

Oon the basis of the above [
may now consider the question whether the irtroduction ©
of an additive into the sol tion of a teste c=v mull
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recpbnse intensity.fan
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recently listed the experimental findings and conclue
sions in this matter made by different authors and com=
pared them with her results.This list is somewaht con=

fusing because of the contradictory conclusions derived

by different authors from similar experimente,

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 selution of another
stimtli,we have to compare equations /1/ and /11/.
From this comparison it becomes clear that in all ca-

ses the value of Sy is less that that of S,which means

that an introduction of a second substace into the so=-
lution of ary stimuli always quenches the responsé ine-
tensity of the latter.,This conclusion is in full agree=
ment with the experimented results of Pangborn.}
However,the guenching effect of stimuli ¥2% upon
the response intensity of stamuli nqn will be notice=

able by the human nervous system only in cases it _
C1> ----- o[k’zOz/ Sm,‘-' 1/“ ‘%f \:<k202 /Sm1"1/ "":f"‘q"/""'%oz/]
For stimuli concentrations less than the above no change

in response intensity will be noticeable,

In meat products we often observe a phenomenon
known as the effect of saltiness hiding.The importance
of this effect may be seen from fig.3,representing the

experinental results of one of us“/bn the salt index

x/ li.Baryiko-Pikielna.
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of canned hanc.As we £ee in extrene cases the organo=
leptic saltiness of hams is only around %40;- of that,
which may be expected on the basis of its NaCl contente,

} 4

According to Tilgner 2this effect may be expressed in

terns of the salt-index i.e.a8 the concenbtration of

tery aCl solutions that induces the same impression of

o

salsiness as the tected sample.
The application of equations/1/ and /41/ in order %o
elucidate this problen leads to the conclucion that

quenching is not responsible for the hiding of saltiness

; there is anovher reason for if,
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in hams.llos
whose understanding requires further Wworke

The possibilities of application of Beidler’s for=
mulas $o further problerms of tacste testing are now Un=
der investigation and will be the subject of another
papere
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