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Determining organoleptic assessment of food products quality

Summary

On the basis of error theory a method for determining organoleptic evaluation of food products quality and ex-
perts number for a taken safety result. The method allows to solve a reverse task for determining result safety at

a given member of experts.
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Okreslenie organoleptycznej oceny jakosci produktow spozywczych

Streszczenie

Na bazie teorii btedéw pokazano metode opisu organoleptycznej oceny jakosci produktéw spozywczych oraz
okreslenia liczby ekspertéw, ktéra umozliwia uzyskanie akceptowalnej wiarygodnosci wyniku. Metoda pozwala
na rozwiqzanie odwrotnego zadania ustalenia wiarygodnosci wyniku uzyskanego oddanego uczestnika grupy

ekspertow.

Stowa kluczowe: organoleptyka, wiarygodnosé, btqd, wynik, przedziat ufnosci

Introduction and the research objective

When processing evaluation results of organoleptic quality
of food products (such as: taste, color, consistency, odour,
appear-ance) and determining their shelf life in practical
there emerge the tasks to be solved. One of them is being
determining correctness of organoleptic evaluation of prod-
uct quality which the experts give in marks at tasting. For the
product good for use it mustn’t be lower than a set threshold
level. It is natural that a mark given by every expert is sub-
jective and depends on his qualification, experience and
health condition. A final mark is accepted as an arithmetic
mean of marks put by the experts. With the purpose of cor-
rect mark determination a confidential interval is found
within which is a true mark of quality evaluation. There are
cases however when with taking into account confidential
interval the product quality evaluation exceeds the maxi-
mum evaluation in marks, which cannot be.

Thus when evaluating quality according to number five as
a maximum mark it is possible to meet a final quality mark
k for example in the form k =48+ 040r44 <k <5.2.
But according to specification k should not exceed 5.

Methods

Determining accuracy of organoleptic evaluation of product
quality indices and finding out the reasons of exceeding ac-
cepted maximum mark which is the case sometimes, it is pos-
sible with using apparatus of mathematical statistics and, in
particular, error theory (Rumshiasky 1971; Vedenipin 1973).

According to it absolute error of product quality evaluation in
marks is determined by a formula (1):
Ak =t, - ASy 1)

where: t, —is a critical value of the Student test,
AS% — root-mean-square (r.m.s.) error of series evaluation of
product quality.

The critical value of the Student test is taken from tables
given in special literature, e.g. in (Vedenipin 1973), depend-
ing on the number of results of quality determination
(number of experts) n and accepted safetya, presenting
probability of coming true meaning of a quality mark with-
in confidence interval. Taking into account high require-
ments to the quality indices of food products, it is necessary
to accept safety a = 0.95.

At the limited number of experts marks the expression for
determining root-mean-square error of quality evaluation
takes the form (2):

S (k—k;)?
n(n-1)

ASg = )

where k — mean arithmetic of quality evaluation in marks
equal to (3):

1

k==¥r k; @)
where: k; — marks of quality index put by every expert.
Then final result of evaluating product quality in marks will
take the form (4):

k=k+Ak 4)

Results and their discussion

Let us discuss determining accuracy of organoleptic evalua-
tion of product quality by means of 5 number scale in some
examples. In the first example quality evaluation was per-
formed by 5 experts. The quality results are given in table 1.

Proceeding from data of table 1 r.m.s. error of quality evalua-
tion calculated according to equation (2) will be (5).

_ZR (R=kD? | 120
ASg = f D /5(5_1)—0.25 (5)
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Table 1. Results of product quality given by five experts

Tabela 1. Wyniki oceny jakosci produktu przeprowadzonej przez pieciu ekspertow

Mean arithmetic number of quality
Quality evaluation in ) evaluation; Absolute error of quality evalua-
Expert; marks k;; Srednia arytmetyczna oceny tion; >
. ) 2 — k —_— .
Ekspert | Ocena jakoSci wyrazo- Jakosci Btad bezwzgledny oceny jakosci Ak’ = (k k‘)
n —
na w punktach k; T 1 . Ak =k — k;
n L
=1
1 5 44—-5=-0.6 0.36
2 4 44—-4=+04 0.16
-1
3 5 k= T 22 =4.40 44—-5=-06 0.36
4 4 44—-4=+04 0.16
5 4 44—-4=+04 0.16
n=5 Sk =22 n Ak =0 (k- k)" =120
With the purpose of obtaining safety a = 0.95 for the k =k + Ak = 4.40 + 0.68 (7)

marks number n =5, a Student ratio t, = 2.78 is found
out. Then absolute error of quality evaluation according
to formula (4) is (6):

Ak =ty - ASg = 2.78-0.25 = 0.68 (6)

And the result of quality evaluation is equal to (7):

Table 2. Results of product quality given by eight experts

Thus a true quality mark is within confidence interval (4.40 -
0.68, 4.40 + 0.68) or 3.72 < k < 5.08. The obtained result
demonstrates that the upper border of the confidence interval
exceeds maximum mark of product quality k;,.x = 5. In the
second example the product quality evaluation was done by 8
experts. The results are presented in table 2.

Tabela 2. Wyniki oceny jakosci produktu przeprowadzonej przez o$Smiu ekspertéw

Mean arithmetic number of quality
Quality evaluation in marks evaluation; Absolute error of quality evaluation;

Expert; ki; & ; NRPYA ) ~

p ,1 Srednia arytmetyczna oceny jako$ci Btad bezwzgledny oceny jakosci Ak = (k - ki)z
Ekspert Ocena jako$ci wyrazona w 18 Z

punktach k; k= _Z k; Dk =T — k;
"=

1 5 438—-5=-0.62 0.38

2 4 438—-4=-0.38 0.14

3 5 4.38—5=-0.62 0.38

4 4 1 438—-4=+0.38 0.14

k =--35=4.38

5 4 8 4.38—4=+0.38 0.14

6 5 438—-5=-0.62 0.38

7 4 4.38—-4=+0.38 0.14

8 4 438—-4=+0.38 0.14

n=8 n, k=35 n, Ak, = +0.04 (k- k) =184

Root-mean-square error of quality evaluation (8):

B (=K% | 1,84
ASy = D) /8(8_1) =0.18 (8)

With accepted safety @ = 0.95 for n = 8 the critical value of
Student test t, = 2.36 (Bronshtein 1964) and in this case an
absolute error will be (9):

Ak =ty - ASp = 2.36-0.18 =042  (9)

Then the final result of product quality evaluation in marks
may be presented as (10):

k=1Ik+Ak =438+ 042 (10)
That is a true mark of quality evaluation within a confidence

interval (4.38 - 0.42,4.38 + 0.42) or 3.96 < k < 4.80.

In the second example with the same reliability a and practi-
cally the same mean arithmetic quality evaluation as in the
first example but with greater number of expert marks a real
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mark of quality evaluation is obtained which doesn’t
ceed kppax = 5.

It follows from the given method that in the first example
where with confidence interval taken into account the quality
mark goes beyond the maximum limit, the safety result
a is overrated. For determining its true value an absolute er-
ror at k., = 5is found and critical value of the Student test,

Ak = kpax —k =5 —4.40 = 0.60 (11)

_ Bkep _ 060 _ 5 4
% ASp 025 ’

(12)

Then in the table of critical value of the Student test
(Vedenipin 1973) att, = 2.40 and n = 5 safety is
found a¢ = 0.91.

Thus from these examples follows that overrating organolep-
tic product quality evaluation k 4+ Ak over its max val-
ue k., at the given safety a takes place at insufficient num-
ber of experts marks n. In this case increases both the root-
mean-square error ASz which is seen from formula (2) and
Student ratio t,, that in the final result brings about the
growth of absolute error Ak = ¢, - ASk.

Conclusions

Based on the error theory, a method for the organoleptic as-
sessment of food products quality has been presented as well
as for the determination of the number of experts to ensure
the acceptable reliability of results. The method makes it pos-
sible to solve a reverse problem of determining the reliability
of a result with a given number of experts.
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