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Determination of quality of food products through

0
organoleptic examination has its disadvantages because of

a
the physiologically conditioned subjectivity of an examiner.
9 v
c

To remove these disadvantages of subjective evaluation
respective apparatus for measurement of physical properties
of food products have been constructed. Apparatus for

measuring colour intensit avour, as well as those for

1
determination of rheological properties of food products, are

in usage or are being tested,

Rheological properties of food products are very
important indicators of their quality and can be of great
use for improving of production, as it was proved in the
production of milk products, (5) Therefore, it ie quite
understandable why experts have taken an interest in rheolo-
gical prophvtlvu, especially in firmness of meat and meat
products, (6) As it is known, there are several types of
apparatus for dete

(1,3,6,7,8)

rmination of firmness of these products.

(9s]

Begides these apparatus the Hoppler s consistometer is
well known., This consistometer has some advantages of its

for measuring
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OWn becauge it has parts necessary
Plasticity and elasti
that it is possible

v
3 gity and quasiviscosity, s0
determine several rheological proper-
le e

0
ties of an examined samp apparatus.
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Having these advantages of HUpplers’s consistometer in

P
View we have decided to examine the firmness and plasticity of




-

-

FL

+ 114 ~
StTerlLlz
= 4
T7" w e
i1rom tine

mber by o

=t
O
ct
N
O]

.

ingtructions

), by mea

O

M




0.'&

4 G
For calculation of firmness formula F, T g kg/cm ;

was. used, where G is weight in kg., and T a corrected depth
in cm, of penetration of the consistometer needle.
Plasticity was calculated as a percentage of decrease in the
former height of a piece, using the formula: Pl = a-x 100 %,
where H is the height of a piece and h decrease in height,

Quantity of lard of back fat was determined by the
Gerber method, with babcock for cheese by van Gulik, taking
1l g,of sample, and multiplying by 3 the obtained value,

Results and discussgion

The most typical results of the investigation of
firmness and plasicity of 81 samples of back fat are given
in Table 1,

The given results show that average values of firmness
of layers of back fat vary within the limits of 0,570 to
2,254 kg/cm2 (N2 4 and 2), The average value of firmness of
upper layer of fat is greater in 58 or 71,6% of samples than
that of the lower layer, minimum and maximum average firmness
of examined samples are also greater in upper layers (0,763
and 2,254 kg/cm2 - N2 37 and 2) than in lower ones (0,570 and
2,130 kg/cm® ~ N2 4 and 31).

Analysis of particular values for firmness of each
S8mple shows that the maximum difference among these values
18 1,835 (N2 66) and the minimum one C,lllkg/cm2 (NS 28).

Analysis of results reveals that mean values for
Plasticity of upper layers vary from 1,48% to 19,2% (N2 29 and
7) and of lower ones from 1,29 to 18,73% (N2 29 and 80).




The results also indicate that the upper layer is more

o2 b 25 o -

plasilc and firm than the 1
les

0
sam « 1t would be natural

'D

amount of connective tissue will increase fi
plasticity of fat, But o 0 0 not confirm the
assumption., Namely, the u is firmer than
the lower one in 58 samples o ples, but the
quantity of lard in the upper or 69,2%
&

laye e
of samples. Then, only in 37 samples or 45,7% of s
the upper layer of fat with greate qQ

lard is less than in the lower layer,
ted that in 15 samples or 18,5% of

0 o
of lard in both layers is equal; in 13
of these oampl the upper layer is firmer,

e
samples the qua ity

Comparing plasticit
g

" <

ct
e
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f layers with quality of lard
in them shows that plast ] reater in a layer with less

quantity of lard in 44 samples or 54,3% of samples,

We can assume, on the basis of these result s, that
firmness and plasticity are also influenced by consistency

of lard in fatty tissue.

Results of measurements of firmness and plasticity of
fat are influenced by varying temperatures of samples. However,
to secure conditions which prevent warming of samples during
Measuring makes work more difficult,

Calculation of firmness by means of H8ppler‘s formula
Tequires much time. In order to simplify the procedure 10
Tirgt samples in Table 1 are imply expressed as penetration
depth in mm, These values are shown in Table 2,
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Comparison of the results expressed in kg/cm“ and

pene - tration in mm,, reveals that these values stand in
inverted proportion, i.e. when the firmness in kg/om2 is less,
the depth of penetration is higher., This is logical because
firmness calculated according to Hppler‘s formula is in
inverted proportion to the square of penetration depth., This
is the reason why the differences among values for firmness
expresged in kg/cm2 are by far greater in firmer samples where

penetration depth is less, and vice versa,

Firmness expressed by penetration depth in mm, is seen
directly on the measuring instrument of the apparatus, with
exactitude of 0,005 mm. Therefore, the expression of firmness
by penetration depth is much simpler and at the same time
Precise to a satisfying degree,

Pork loin

e

-~

Results of investigation of firmne
-y

0]
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s and plasticity of
18 cans of pork loin from 3 lots of production of cans are
given in Table 3,

Analysis of the results reveals differences in firmness
of various lots of production. These differences are also
Clearly shown by comparison of mean values which are:

for the first lot of production (NS 1-6) 0,774 ke/cm
for the second " " " (N9 7=12) 1,049 "
for the third " " (v 13-18) 0,944

The minimum difference in values obtained by measuring
One sample is 0,382 (N2 6) end maximum 1,182 kg/cm2 (N2 3123,

By comparing plasticity with firmness we cannot ascertain-
that these values are corresponding,




Pressed ham

Results of investigation of firmness and plasticity
of 14 samples of cans of p.h. of various production are given
in Table 4,

Analysis of these results shows that differences in
firmness of samples of particular lots of production are
similarly expressed as in the case of pork loin samples.

The minimum difference in values obtained by
measurements of one sample is 0,311 (N2 8) and the maximum
one 1,144 kg/cm® (N2 14),

Comparing the result f measurements of plasticity
i

@ O

s
and firmness we cannot discover that they are corresponding.

Luncheon pork

Only firmness was measured in 11 samples of cans,
produced in two different lots of production (Table 5).

The results show that differences obtained by measure=~
ment of one sample are by far less than the differences
registered by measuring samples of fat and canned pork loin
and pressed ham, The minimum difference in these samples is
0,043 (N2 3) and the maximum one 0,243 kg/cm2 (N8 7,

The reason for that may be greater comminution of mass
used for producing this canned products which enables better
homogenizetion. (Very similar results were obtained in an
earlier paper of ours where firmness of canned comminuted pork
meat was also examined by means of the HBppler‘s consistometer
(4), There we have found out that this apparatus can be
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successfully used for determination of firmness of more

comminuted canned meat.

Differences in firmness of samples of two lots of
production are not expressed.

The results given in this paper show that values for
firmness obtained by measurements of the same sample, differ
among themselves in all kinds of products. This variation is
certainly due to the difference in histological structure of
tissue of the same sample, It is probable that with the
greater number of measurements of one sample, which would
include all variations of the structure of tissue, & constant
average value would be obtained.

In order to see what number of measurements is
necessary to do for determination of such value, respective
investigations shoud be done,

Since it is necessary to do several measurements for
the determination of firmness of each sample, the conversion
of obtained values into kg/cm2 requires a great deal of time,
Therefore, this way of expressing values is not suitable for
eXamination of a greater number of samples,

In earlier investigations we have ascertained that the
results of measurement of firmness of fat are strongly
influenced both by the smallest layer of skin, left over
after the removal of skin, and by the left connective tissue
among the layers of back fat, Therefore, it is better to
fleasure the firmness of fat from the inner surface of lower
layer which i recomended by Volovinskaja and Kel’man &s well
(8)s If firmness of fat layers is measured separately, skin and
Connective tissue among layers should be thoroughly removed,
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Analyzing irregularities in relation between firmness
and plasticity, revealed in the course of examination of the
material,it might be assumed that they are caused by technical
mistakes during the work. Namely, the moment when the metal
rod with weight touches the cylinder above a sample is marked
by ear and therefore mistakes are possible., These mistakes
must have an effect on the exactitude of results, especially
in samples with greater plasticity. This disadvantage of the
Héppler“s apparatus may be removed by means of appropriate
instrument which enables the rod with weight to touch the
cylinder above a gample without pushing it down at the same
time.

C-0B/e l-n9406-0n8

On the basis of the analysis of the results obtained by
the described investigations it may be concluded that:

1) resultsobtained by 6 or 10 measurements of the same
sample vary among themselves; these differences are the
greatest in the case of back fat, less in the case of canned
pork loin, still less in the case of canned pressed ham, the
least in the case of canned luncheon pork.

2) degree of firmness of fat is influenced not only by
the amount of connective tissue but probably also by the
chemical composition of fat

3) calculation of firmness by means of Hdppler’s
formula is a work requiring a good deal of time and therefore,
it is not suitable for the examinations of a great number of
samples,
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4) firmness may be expressed in a simpler way by the
penetration depth of the consistometer needle,

5) it is necessary to find out the minimum required
number of measurements of the same sample to ensure the
exactitude of average value for firmness and plasticity,

6) correspondance between results for firmness and
plasticity has not been found out which is probably due to
subjective mistakes in the course of measurements., of plasticity,
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Firmness in kg/cm2 Plasticity Lard in %
No- .o in %
Upper layer Lower layer .
Sample Average Min, Average MNin, Upper Lower Upper Lower
value Max, value Max, layer layer layer layer
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SURVEY OF FIRMNESS OF EAC}\Z FAT 11 ’G/CZ&2 AND IN DEPTH
OF PENETRATION IN MM EXPRESSED COMPARATIVELY
Table 2
N0 Firmness of upper layer in Pi;mness of lower layer in
e 2 mm of 2 mm of
kg/cm penetration kg/cm penetration
sa
mpleAverage Min, Average _Min, Average _Min, Average Min,
value Max, value Max, value Max. valu Max.
=========:=::::=:~::::—::—-:::——,»-—~ S e s T T e e e e EEEECoammme e
poys 0,636 f 5995 A 5,51
1 07717 olgge 6,66 3'37 0,900 1,048 ~*7® glas
0, 22 A ean 0,497 : 6
B 0,043 SR L0y Csh 0,570 2421 - Teiie 6%
0,884 - 4,84 , 1,052 3,48
3 1,151 1: 7’31 6:~ 1,417 2’626 4’93 5’50
4 1,048 A 0 +935 ca 15000 - 4,27
1,235 1:68? ] ~ 5:?ﬁ 1-2 @ 1;746 4,.6 ‘ l

B3 347 200 0 ag 2’23 1,240 g: 4,97 g’gg
® 1,398 9T 481 bl 495z 0744 5 95 4,88

T 1,008 9930 479 420 g0 0,682 6,13 5154
1,864 6,8

S B we BB e LB o 42
3 3 1,080 k- LY e AR 2T 4,57
’626 2’540 4970 5:33 l,3d3 1:522 4195 :13
20 : i
21254 %:ggz 3,97 2:23 1,262 §:§7§ 5,22 2:2;
=t====~~
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RESULTS OF MEASUREMENT OF FIRMNESS AND PLASTICITY OF CANNED
PRESSED HAM

Table 4
4 oy _=======i===================:===

. o kg/cnf{i -__e_;msof pe:;_g_tration‘_ Pliit%City
sample *VoTne° i elas’  ——jap— /Average

1 0,806 g:g%é 6,26 3:3? 8,83

2 0,849 8:?22 6,21 3:3% 12,10
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9 0,956 g:ﬁjg 5,91 - 9,25

0 0,974 s 5,65 &8 9,05

11 1,109 25 5,38 2o 3,80

o TR R P 882

T e

e e o 0Dt o -
S

- eSS SRS ST ST




S

!

S,

RESULTS OF MEASUREMENT OF FIRMNESS OF CANNE
LUNCHEQON PORK
Table 5
\“-W-:"n:-:z::-:--;-—-w-‘-a.-w-““-“-
N2 of Firmness in
kg/ome ; mn of penetration
sample Aveiage TI‘\'lin. ___ Average Min,
value lax, value Max,
e e BN e g P G P EI TP G D W e T I T IHE  W  g p  e g SHE I e L e e € e S
, 0,496 7,61
1 7 B4
. 0,518 0,594 484 8,01
0,516 = 1224
03551 n AR 7,32
oy DR Tsdd
& 0,528 7,20
6 0,579 e 7,05
y - 0,641 6,00
8 : 0,530 7,12
i 0,628 To34 1,75
9 ‘ 0,576 6,49
V5630 0,754 6,81 7,44
1o 0,639 - 6,22
0,729 0,823 6,66 7,18
11 0,619 . 6,24
Yattd 0,810 9,56 7,17
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UCTIONIs30BARIE XEMIIJEPOBOIC ACHCUCTOMETPA MM VCCJENOBAHMA

FEOJOTTMECKVX KAYECTB HEKOTOPHIX CHEIX MBIEJIH

ABTODH MyGJIXvEr 3 3roM ILyne 083ynpraTd UCcIeNOBaHUS
MAOTHOGTY U NJAACTUUHOCTY NP TOMOMM XelIIIeDOBOTD XOHCUCTOMET Pa
_8l-mro o6pasucs crumHOTO W &, 151 00pasLOoB KOHOEPB KOpDEUHM,
14-n 00pasl0B KCHCEUE CilPSCCoBanHd4 BeTurHH / pressed ham/ u

MI0THOCTM 11-u o6pasioE

=
(4))
C

[LIOTHOCTS ¥ MJA2TUUHOCTD WMYKa OTIPE e IAIN Ha OCHOB&HUM
6~u usmepe uuy Ka®Aore o0pasia, a y ocralbHEX TePeCMOTPEHEHX U3Ie—

I Hy OcHOBaHuM 10-1 L3NMCDEHUV 00pasLls

)

A

AACTOANGM TRyRS UB00PaReHH TOLrOTOSKA OGPASUOB U TEX—

.

HIlKa Mcee nosa s

ABTODH YR&3HBADT [CIBOIA #T0r, uTO a/ LDE3yNIPTATH MONy-—
UE€HHHe npu 6-u 7,6, 10-u IBMEPSHUAX TOr'0--Ee caMoro o0pasna MEXLY
CO00K pa sy

Camasi 0ONbuad PasHULE OTMEUEHA - ITUKG , MEHBUAA DP&SHULS

B % g . e
XOHcepge KOPEUEKN, eme MEHLuas B KOHCCDRe JIPECCOBAHHON BETYWHH,

a CaMa s MaJleHbKa S R KOHCE PR

Oun CUATEPT UTU HE [{LOTHOCT] uMnuEa 6/ HE BAVAET TOJBKO
Ko .
Mue e COCNUHNTE IHHOV DHAHA 2SP0ATHO ; XEMKUYECRUM COCTaB
%Mpa B aTOW THL*f
Pacuemusas yrosorso mou HEHUST XeMNIepoBoOro MmoCTYIKS
AV ISHASA IN0THOGTYH, ABTOPH NDUXOIAT K SBaKNIYEeHUD, uTo B/
WIOTHOGTY 110 JaHHOK FOpMyNe SBIfeTos 1T IBHEM TPy-—

MOBET OHTE TIPUMEHSH iy IEPECMOTPS SonBmero uucra
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N
HaoGopor, r/ onpenerenme MIOTHOCTH H8 OCHOBAHUU T
HH TMEHOTPALNY UNJH B MM,

nyou-
TOpaszo npome u noeTaTouHo TOUHOE,
3aTeéM, aBTOpDH npennara®r n/ weodxomumo Onpene UTh ca-

MO® MOHBWEE uMCJ]O MBMEPEHUM TOro-me camoro oCpasua, KOTOpPOe 006c—

[I8UNBAET TOUHOCTSH CPeIHEeU Be MMUUHH [TJIOTHOCTHU U [JIACTUYHOCTH,

' B xoHme orMeua®mr uyro e/ He onpege
MEXIy PesynbTaToM MIOTHOCTH u nIaeTH

JE€HO COOTBETCTBUE

YHOCTH, UTO OKaBHBaETCeH Bepo~

ATHO TIOCNISZCTBUE CYGBEKTUBHHX OmMSoK PV ONPeNeNeHUM MJACTUYHOCTH,
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Dans ce travail les auteurs publien‘
d“exploration de la fermetd et plas
gistomdtre par dpple de 81 échant]
18 échantillo in, 14 échantillons

llons du lard dorsal,
ons de conserves de po 0
de pressed ham et la fermetd de 11 échantillons de consex ‘ve

'J
~

de luncheon po

La fermeté et la plasticité du lard furent détér=
minées 3 base de six &

les autres produi

U)
D
4
QD
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Ce travail on a décrit la prise et la pr

échantillons ainsi que la technique de 1 exploration
s 1 i

L’analyse des résultats a permis aux auteurs de
Constater (a) que les valeurs obtenues par six ou dix épreuves
diffdrent, La plus grande différence est
lard, elle etait moindre chez les ¢

on rk loin,
®ncore moindre chez les conserves de pressed ham et la moindre
Chez les conserves de luncheon por On présume qua ce n’est
P88 seulement 1a quantité de tissu connectif qui a une influ-
®nce sur la fermetd du lard (b) mais aussi, probablement, la
COmposition chimique de graisse dans ce tissu . Evaluant lsa
méthode ge HOppler, on a conclus (¢) que le calcul de la
fermetg q- aprds cette formule est un travail long et on ne
Peut pag 3° appliquer en cas d’examination d‘un plus grand nom-

. bre d'échantillons. Par

c
pr 1 '
0fondeur ge pénétration 4‘ai iguille en mm, est plus simple et
uand mame suffisamment précis.
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Les auteurs
d “épreuves necessair
1’exactitude 4 “un
A la fin ils souli
entre les résultat
ticité, ce qui es
subjectives & la
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ANWENDUNG DES KONSISTOMETERS NACH HOPPLER ZUR PRUFUNG DER e
F

RHEOLOGISCHEN EIGENSCHAFTEN GEWISSER FLEISCHPRODUKTE.
S. Rahelié, R,Rede, J,Nikolid

Institut flir die Nahrungsmittelindustrie, Abteilung flir
die Fleischtechnologie, Novi Sad, Jugoslawien.

Die Autoren verdoffentlichen in diesen Versuchsarbeiten

erof

die Priifungsresultate auf Festigkeit und Plastizitat mit dem
Hoppler’schen Konsistometer von 81 Mustern Rlickenspeck, 18
Mustern Konserven Pork Loin, 14 Mustern Pressed Ham und die
Festigkeit von 11 Mustern - Konserven Lunchen Pork, Die
Pestigkeit und Plastizité@t wurde auf Grund 6-maliger Abme-
ssungen eines jeden Musters festgestellt, und bei den sonsti-
gen lberpriiften Erzeugni ’ e

gen der Muster, - In der Priifung
und Vorbereitung der Muster, so sowie die Untersuchungstechnik

beschrieben,

auf Grund 10-mali
sarbeit wurde d4di

,_)

Durch die Analysierung der Resultate haben die toren
Testgestellt /a/ dass die Werte gelegentlich der 6., beziehun=-
gSweise 10, Abmessungen desselben Musters, sich untereinander

d t
Unterscheiden, Die grBssten Differenzen sind b
festgestellt worden, beim ser 0 L
den Kongserven Pressed Ham noch weniger
Unterschiede bei den Konserven L
Festigkeit des Specks, ist man der Ansicht /b/
hicht nur die Menge das Bindegewebe haben,
Sondern wahrscheinlich auch di mmensetzung des
Pettes in diesem Stoff. Bei de
r

keit deg H8ppler’schen Verfah
keit,

h

ilung der Zweckmégsig-
estimmung der Festig-

wird abgesshlossen /c¢/, re

keit, laut den gegebenen Formeln eine zu lan

chnung der Festig-

andauernde

C}';
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Arbeit ist und dass es deshalb bei der Uberpr
v an B - . A » Rhsa 2 ide o 13 At A o Ot l a4
grlsseren Anzahl von Mustern nicht angewendet

Hingegen /d/ ist die stigke
Einstich beziehungsw o 5 M T Lo

Vadel in mm, viel einf

a
schlagen die Autoren als notwendig vor /e/ di
0

Zum Schluss wird die Meinung ge#Bussert
Uebereinstimmung zwischen den Resultaten der

und Plagtizit8t nicht festgestellt wurde, was

<

Y

tiven Fehler bei der

auch die Folge der subie

Plastizit#t, ist.

Bestimmung der

-




