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Relationship between organcleptic and objective methods

for the evaluation of canned ham quality,

N,Bary *ko-Pikielna, A.28:towska, T.Kossakowska,
and Z.Pietraszek,
Polish lleat Research Institute,Warsaw

Quality Acssessment Laboratory.

The problem of objectification of organoleptic

estimates has,since many years,been studied by nume-

rous recearch workers/centers/.A statement issued on
bacis of objective,instrumental investigations is an

important supplement to organocleptic esiimates.llethods
where instruments are used eliminate the human fector
and provide results,which are free from auy conscious
or subconscious aperception,The main advantage of the-
se nethods is reproducibility of resulis obtained from
estimating in identifical samples under conditions,
which would be liable to influence the accuracy of the
organoleptic estimations,

The elaboration -of adequate physical and chemical
detcrninations which would properly reflected the orga=
noleptiec guality is both difficult and complex,The pro-

e

cedure is such,that physical or chem 1ical measurements

are performed 6n the individual properties of the pro=

&




") Y

A D

duct and their correlation is investigated parallel

with organoleptic estimations carried out on th

o)

same

material .,The compliance with results of organoleptic

N
'

evaluations is decisive with regard to th

(6]

utility of

the given instrumental method.The organoleptic evaluaw

Tion serves as a reference scale for the determining
of the respective instruments,lt is therefore very ime

- aueds tver W3 1% 7 - Y Yy is
portant ,when performing this kind of work,to use an

exact and reproducible working pansl,..- 4 Nimbied

The problem of objectification of organoleptic
assessment is especially actugl with regard to the guaw-
l1ity evaluation of canned hanm,

Hem is one of the mosi complex and difficul?®
products to evaluate,It is composed of a number of

uscles destined to accomplish various functional Vasks,

B

The chemical and histological composition of the muscles
in a living organism varies in reason of the different
functions they are called to perform.,less mobile muscles
contain a smaller amount of connective tissue and,at

the same time,theyx are marked by a larger quantity of
interstitial fat,These muscles,when it comes to esti=-
mating a canned ham,are far more tender and succulent,
On the other hand groups of more mobile museles,such

as for example m,quadriceps femoris are far more supple,

less tender principally because of their higher content
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In this way when estimating a product featuring such
a wide variety of properties the respective method must
be extremely accurate so as to provide results ,which
are reliable and may be compared, |

In practice,methods employed for estimating hams
are,as a rule,celected optionally.Disocrepant results
may be also observed on the part of persons examining
one and the same product,This fact has been already
pointed out in 1950 by Tilgner and Osinska /1/ and since
that {ime,only small progress has been noted in this
domain,

According to these authors discrepancies of this
kind are the outcome of methods of procedure where,amoung
others,morphological differences occuring in the dif=-
ferent group of muscles and their varying quality,as
well as the individual characteristics of persons pere-
forming the tests are often underrated.On the basis
of performed investigations the authors found signi-
ficant differences in texture,tenderness,succulence
and saltiress between the different parts of the ham
/muculus semimembranaceus,m,biceps femoris,m,quadri-
ceps femoris/.

This is the reason why the Sgoowina csyetem Prwm £
hams suggested by Tilgrer/2/ and ircluding 23 quality
factors of a commercial,technological and organolep-

tic character precisely determined which part of the
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hem should form a basis for evaluating each quality fec~
tors.The eystem has been adopted and is employed in re-
s3arch 230%res ocsupied im studying the quality of hams,

Ioe Tilgaer syetem allows te evaluate the qualiity
of the has wit: fay higher arzurasy tham 1% happsned
under suRmMeasly eaployed wmetheds,

The next step in the direetiosn of atfaining high
accuracy is the elaboratior of objective /instrumental/
indices with regard te the queliity factore of the ham,

A preoesdure of this kind will allow to determine boun~
dary vajues i.9.values which express the critical cha-
recter of the pertisular quality determining property

whieh ceeurs ia the particular quality classes of the

produet.,

Avong the wverloue properties whiech together build
Up the general quality of the ham, the most important
are: colour,dbournding,flevour,suceuience and tenderness,

A character note of colour is the sudbjess of se-
bPerately eonfucted research and is discuceed in numeo
Tous papexrs /3,4,5/.

Foundirg mears the compactness of a slice of ham
of definitive thiekness.A techrologically satisfactery
Produet cshould feature geod bounding and a lack of
€plits and gepe.Im ro cace m>y a clice of hem fall te
Pieces .The degree of bounding is a very inportant proe-

Perty from the ecommercial standpoints as ham is mostly

)
o




sold sliced in small packages.

So far no menticn is made in liferature on any obe
jective method for estimating the bounding in hams,
It seems that the measure of good bounding is the force
required for rupturing a slice of ham of definite thick-
ness,

The notion of odour includes all olfactory effects.
These effests are,as a rule,defermined by deseriptive
terms and so far no possibilities have been found to

exist for their precise determination,

The term of skssulence is understood as tThe firs?®
impression received at the first chew of The sample,
This sensation fades if the external fatty tissue has
not been removed.Even very small gquantities of fatty
tissue in a sample of ham prevent a correct sensory
determination of succulenece/1/.
The nesessily of comprehending the first gquantita-
tive impression of succulence received by the judge
is of primary importance.Impressions of the degree of
succulence fade when the meat has a definite fat content
or is piskled as in the case of ham,because of the influe
ence of other factors such as flavour and saltiness
Sausing an increased exsudation of saliva which creates
an impression of apparent suceculence and at that time

it is already very dirficult to determine the differend
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It is actually this first impression of sucsulence
which should form a basis for a somparison with objece
tive methods employed in measuring this property,

A method currenily employed for measuring succulsnce
eonsists in determining the quantity of juice squeezed
out of the meat tussue under a determined pressure and
eonstant time in the laboratory Carver press /6,7/,
There exist also modifications of the Grau and Hamm
filter paper methods initially developed for determi-
ning the water-binding capaeity of raw meat /8,9/,

Tenderness consists of the resistance offered by
the meat tissue to ehewing,The smaller this resistance
i.e,the smaller the effort required to chew the tissue
the higher #he degres of tenderness /2/.Tenderness is
related in a considerable degree te succulence, It has
been proved when eomparing succulence and tenderness
of hams pasteurized under differeat methods that a
higher degree of succulence and tenderness are found
in hams psteurized slowly i.,e,under gradually rising
temperatures and with the maximum temperature to which
the ham centre is exposed not execeeding 68° ¢ /10/
ifferences in the degree of tenderness

of /1/ has been ale
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80 demonstirated,The gquadriceps femoris is the meost tenw
dexr portion of the ham,the biceps fenoris on ths other

4

hand is the toughest,
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There is a wide range of instruments used for the

sstimavion of tenderness among which we have the War-

ner-Bratzler shearomeier,the Christel texturemefter,the
177 B " - oy - ol o) 3 ol o L 5 N - & -~ ~
Hoppler ccnsistome ter,the Tilgner penetrometer,the Ha-

)

miltorn~Beach food grinder and recenbly the Kramer shear
press /11,12,13,14/ Results of measurements,however,
conducted with these instruments do not always show
setisfactory correlation with organcleptis evaluations
/15/.A unified method for measuring tenderness is la-
cking what is the reason why almost every researc

& s e - oy & A PP mds & o d=ann s wame d=Yn o 4 25 ewse
cenitre works with different instruments and the issu-

ed results consegquently cannct be compared.,With th
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ham is used for econducting organoleptic and instrumens
tal estimations of =succulence and tenderness.A correct
determination of the difference in tenderness between

the hams can only be conducted on morphologically unie

se properties should be estimated on &
part of the ham where the intensity of the particular
property is the least,Thus succulence should be deter-
mired on nusc,senimembranaceus whiech displays the low-

< y ' . U K ¢ mrmAan 535 4% S S
‘ee 0o succulence,while uvenderness should be
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nf +ha bam
OL the han,
’?l < 1 i o ~Arrnne ite nal impracsein”? rosasve’d 1rdarm
Jlavour 18 Composlite oral 1lmpressiol reuelved under

the influence of olfactory and taste stimulants,
The flavour of canned ham has been determined by the
S-point secore method,under which the quality is cohven-

PR T - P y ) 4 4+ 3 ) . 403 - $ ¥
tiorally expressed . JFor the time being there exists nc

Tt ar s 1 v "™ Y
Experimental proscedure,

o

The material used for investigations consisted ol
hams processed under the standard method /euring,dripe

ping,emoking and canning/ and pasteurized uniformly a¥b
Ready hams after 6 weeks storage in cold stores we«
re subjected to a detailed analysis of partial and fo=

tal quality by a panel employing the 5-point score mes

+yamards - e s e 4 o 4 n <+ y 14 3 mwle v .
I:.: v‘J-'l'__U._Aal \le verllnatlion ol 1| C\L\.N.l--s—é, b%J,OL:CS&
3 Aegp— mwAnndad oann . ~ Y = AME D
and succulence were conducted parallel on @ same mae
e tas
veI'l& L,
Bounding was measured with a very simple apparatus
el A ™ n Di ram I soncsisting f a tripod with & limb
sSnovWn o agran e, S0NSLBLLIE O4 v E Ll 4 L11I00

fitted with a jaw clamp holding the slice cof ham always




required for rupturing a 3 mm

3 de 1o D = a9 sanddETdoane wmt P R ' S 4 P
der the aforesaid conditions with the ham at 16

Q C - WA R ~ " e willIC :Zlb_.-v, - A
ceug at that portion of the ham where this featur |
is lomest,

Leasurements were carried out under two methods:
1.~in the laboratory Car press
2.~in the Blaszkiewicz-Bykowski apparatus,

4% % <11

in assaying the quafity of meat juice squeezed

- - . J 3 2 / -
under the pressure of 3000 lbs/sqe.inch/210 kg/s
during 5 minutes,This property is expressed by

quantity of juice in weight

LY m DY~ awinr Dulrnme avmAarnalne an %1% Y

D The paszXlewllZ~DyXOoOWSXl «ppalab sucsul
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sorbed by filter paper /VEB No.588/ under a con

P . -~ . hom A £ s diin e an I hatParah g
of a 20 g sample of ham,desintegrated beforehand
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II, Wiedge=cshaped pin measuring

- blade thickness 0,5 mm
- blade width 4,0 mm
TR 3 >0
- Wedge angle 20" @

IIlI, Wiedge=shaped pin measurings:

= blade thickness 0,12 mm

- blade width 2,0 mm
: 0

- wedge angle 20

Finally the eorrelation between the individual
measurements and the organoleptic determinations the
three investigated factors were calculated /17/.

Regression next calculated for measurements proe

ved a suitably high correlation,

Results and discussion,

-

Table 1 displays the results of the aforesaid ine
vestigations,which pmove a certain relationship bet=
ween part of the instrumental and organocleptic detere
minations.An especially high correlation at the level
of significance =0,01 and 0,001 proved the measu-
rement of the bounding strength in a slice of ham and
by the measurement of tenderness carried out with the
Hoppler consistometer using pin III and with the Tilge~
her penetromster using pins I and II.

An objective measurement of the bounding strength

by determining the force required for rupturing a 3 mm
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of the organoleptis determination of this property in
accordance with the S-point secore methed,

Diagram I presents the line of regression for boune
ding upon which are plotted the various magnitudes of
forces required for rupturing the slice corresponding
to various degrees of organoleptically determined bou

ings /very good,good,sufficient,insufficient,bad/.Th
graph proves that the rupburing force ranges from 28
for unsatisfactorily bounded hams /1 point in organoc-
leptiec estimation according to the S-poin® scale/ ,te

192 g for hams where the bounding is good /5 points/.

_/Table I attached at_the end of fhe papaer/.
A significant variation of this kind in ths in-

strumental values makes a precise defermination of

-2

bounding possible an

e+

differences in the degree o
to measure it in a uniform objective manner,In this
way optional estimation of bounding might be avoided,
The determination of succulence by way of the

ress proves only a sligh® relationship with

organcleptic evaluations/the level of significance

[

=0,1/.This low correlation is probably due-among
others-to a lack of sufficient experience of panel
vers.As it has been menticned before the organo-
lentiec assessment of succulence is an especially dife

ficult test,because of it being necessary to compre«

f ham appeared to be actually co~dependent

ne
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o
w
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hend the first impression of succulence prior to the
appeareance of other factors,which tend to dispel or
entirely obliterate this impression/1/.An analysis of
organoleptic notes proves that actually those of suc-
culence show the highest degree of disparity,

Consequently prior to starting any new investiga=
tion the panel should pass a course of specialized
training in evaluating succulence,for the purpose of
obtaining more uniform and convergent results.In this
way one of the sources of variability would be elimie
nated or else condiderably reduced,

Measurements of succulence carried out with the
Blaszkiewicz-Bykowski apparatus proved a complete
lack of relationship to organoleptic evaluations,

In order to determine an objective method for
measuring tenderness correlated optimally with the
organolep tie evaluations series’of measurements were
performed with the Hoppler consistometer using a
wedge-shaped carving pin and with the Tilgner peneiro-
meter with three types of pins:flat-gut/cylindrgeal/
and two wedge-sheped pins of different dimensions.

Results proved that both measuerements perfor-‘
med with the consistometer and pere trometer using
pins I and II show a correlation with organoleptic
determinations on the level of significance =0.01
ard higher.Graphs 2,3 and 4 present the straight li-

{
I

{




ne of regression for consistometric and penetrometriec
measurements performed with pins I and II.The prelimjie=
narily determined boundary values for the various le-

vels of organoleptic quality are the following:

TABLE II,

The boundary values for the various levels of organo-
leptic quality.

—————
Objective measu~ Degree of tenderness determined under the
Teme nt method _2=point scale

/vegood/ [good/ [/suff,/ [insuff,/ /bad/
5 Y+ 3 2 1
— e
Hoppler consise
tqmeter/wedgeu
Pin II/mm 7,22 6,20 5,06 3,76 2,44
| Mlgner penetro-

 Meter/cylindrie-

» ®@1 pin I/g 598 506 215 323 231

_Ti;gner penevro-

- Weter/wedge-pin
/g 1268 1067 866 666 465

It is an interesting fact that the highest cor-
relation with organoleptic character notes were preved
by penetrometric measurements performed with pins with
blunt profile /blade 0,3 mm/ a pin whose shape most
approaches that of a tooth.A certain difficulty accom-
panying this kird of measurement is the necessity of
applying a relatively high puncturing force/as far as
1300 G/ tending thus to somewhat prolong the time of
deternination,but the final results show a greater uni-

o £ S Roia
Tormity,
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Discussion,

Results of investigations presented above provide
preliminary objective indices for the three selected
properties of organoleptic quality of pasteurized hams

and indicate which methods are best suited for further

investigations,

It would be necessary,however,to to conduet a new
series of analogous determinations on a matter presen-
ting a wide and more varied range of quality before
their final establishment,

Another very important preblem in the light of the
aforesaid investigabions is the degree of accuracy and
repeatability of results of panel assessments,Since
the determination of organcleptic properties carried
out by the panel is treated as reference datea ,it is
especially importani that this evaluation be as acecu-
rate and precise as possible,It is conditioned by the
qualifications of the panel members,their experience
and ability as well as the degree of interest they bsar
in their work and their capacity to concentrate when
performing the deferminations,finally by external cone
ditions /suitable laboratory,individual work cabines/,

When the work described in this paper was being
carrjed out,the environment corresponded to usual cone
ditions of modern laboratories/2/,but on the other hand

the experience,ability to concentrate and the interest




borne by the panel members for the evaluation was ra-
ther inadequate,what was proved by the difference in

the individual results,This is a fact which no doubt

did not remain without influence and proved detrimental
to results.It was also proved that the number of ham
samples investigated during a single session had a big
influence on the precision of results.An example of this
are the organoleptic determinations of the tenderness

of the ham carried out for determining correlation bee
tween determinations of tenderness performed with the
HOppler consistometer,The same group/panel members/ca-
rried out these evaluations twice and for the first se=
ries of evaluations at a single session the members were
given 2-3 pairs of samples /4-6 hams/,while during the
segond 6 pairs /12 hams/,Results are presented on the

following table,

TABLE III,
Correlation between organcleptic assessment of tendere
ness and measurements performed on the Hippler consistoe
meter by different number of evaluated samples,

veries of dtermi- ITumber of indi- Correlation coefficient
hation number of vidual notes with determinations per=
evaluated ham sam- formed with the HOppler
ples consistometer 1 1
smpirical Theoretical
A ———
1=t series x/
%=-6 ham samples 25 0,5013 0,4969
<~nd series ; xx/
12 ham samples 29 0,388 0,3620
\
X/ on the level of significance = 0,01
xx/ on the level of significance = 0,05
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It appears from the above data that an inoreased
number of samples supplied for organoleptie evalua-
tion during a single session under identical working
conditions resulted in a decrease in the degree of
correlatd on between orgamsleptic notes and instrumen-
tal results,

It may be assumed that this decrease is due to
increased variation in the results of organoleptis
evaluations,

This effect points o the necessity of cbserving
getrictly similar conditions of work carrying out esti-
mations of a similar type, ‘

The interpretation of obtained results is a se=
parate problem that the values of the correlation
soefficient /r/allow to replace organcleptic evalua-
tions by instrumental measdrements,It is a subject
dealt with by Kramer/18/.Beside the correlation coe
efficient Kramer introduses the value of the determi-
nation coefficient/the square of the correlation co-
efficient wré/oKramer is of the opinion that an objes-
tive method can only be useful in cases when the coeffi-
cient of correlation with organoleptic estimations is
higher than 0,8 meaning that the coefficient of detero
minaticn may not be smaller than 0,68 /18/.

The advantage of the determination coefficient cone
eists in the facility of its interpretation,which is

far higher than that of the correlation coefficient,
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/r/I% seems however,that the correlation coefficient
/r/ is a far more correct measure of the correlation
between the two methods of determiration,

It is obvicus that a higher coefficient of cor-
relation denotes a &loser relationship between twe va-
riables,however the stipulation that the coefficient
of correlation has to exceed the determined boundary
/0,8/ does not seem to be statistically justified,The

proving of the significance of the eorrelation coeffi-
cient allows to compute the coefficient of regression

and to determine the straight line of regression/17/.
It is this procedure which was adopted in the present

work.

The procedure in question seems to be justified
in preliminary work on finding a method satisfactorily
correlated with organoleptic assessments,

The next stage of work should consist in a de=

into account different parameters of measurement such
as the type of the pin,magnitude of the operating for-
ce,time of measurement ete/,using the organmcleptis
evaluation as a reference measure with all sources

of variability eliminated as afar as possible,
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Relationship between determinations of tenderness by
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