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m'ARSZAn.d, ^PI ÎZGGR 16th to £.¿11(1,1961

Rc.LaTIOirSiIIP BBTSiSSii ORGAROLSPxIC ARD OBJECTIVE 

LL3TE0DS FOR THB BVALUATIOE OF CAlZrAD IIALI *U A L m "

by

*^ ;:a B ary Iko-P ik ie lna , A*Zoltowska, T.Kossakowska 
and Z .P ie traszek

P o lish  heat Research I  US t i  t uto /» ars saw a 
Quality Assessment Laboratory.



¡VSHTH Hg2TIE& OF 3UR0P3AN M2AT RSSSAHCH V/ORKSBS 

ÏÏARSZAÏÏA, S2PT33BBR 18th to ¿prd ,1961

Helationship between organoleptic and objective methods 

fo r tbe evaluation o f canned ban quality.

H.BaryIko-Pikielna, A .24Itonska, T.Kossakowska, 

and Z.Pietrassek.

Polish Meat Research Institute,warsaw

Quality assessment Laboratory *

The problem of ob jec tifica tion  o f organoleptic 

estimates has,since many years,been studied by nume­

rous research workers/centers/.A statement issued on 

basis o f objective,instrumental investigations is  an 

important supplement to organoleptic estimates.Methods 

where instruments are used eliminate the human factor 

and provide re suits,which are free from any conscious 

or subconscious aperception.The main advantage o f the­

se methods is  reproducibility o f results obtained from 

estimating in id en tific a l samples under conditions, 

which would be lia b le  to influence the accuracy o f the
i

organoleptic estimations.

The elaboration o f adequate physical and chemical 

determinations which would properly re flec ted  the orga­

noleptic quality is both d i f f ic u lt  and complex.The pro­

cedure is such,that physical or chemical nèasurements 

are performed on the individual properties of the pro-



duct and their correlation  is investigated para lle l 

with organoleptic estimations carried out on the same 

material.The compliance with results of organoleptic 

evaluations is  decisive with regard to the u t i l ity  o f 

the given instrumental method.The organoleptic evalua­

tion serves as a reference scale fo r the determining 

o f the respective instruments.lt is  therefore very im­

portant, when performing this kind of work,to use an 

exact and reproducible working panel,..., : . -

The problem of ob jec tifica tion  of organoleptic 

assessment is  especially actual with regard to the qua­

l i t y  evaluation of canned ham.

Ham is one o f the most complex and d i f f ic u lt
j

products to eva luate.lt is  composed o f a number of 

muscles destined to accomplish various functional tasks. 

The chemical and h isto log ica l composition o f the muscles 

in a liv in g  organism varies in reason o f the d ifferen t 

functions they are called to perform.Less mobile muscles 

contain a smaller amount o f connective tissue and,at j 

the same time,they are marked by a larger quantity o f 

in te r s t it ia l  fat.These muscles,when i t  comes to e s t i­

mating a canned ham,are far more tender and succulent. 

On the other hand groups of more mobile muscles,such 

as for example m.quadriceps femoris are fa r more supple, 

less tender principally because o f their higher content 

of connective tissue.



In th is way when estimating a product featuring such 

a wide variety o f properties the respective method must 

be extremely accurate so as to provide results ,which 

are re liab le  and may be compared.

In practice,methods employed for estimating hams 

are,as a ru le,oelected optionally.Disorepant results 

may be also observed on the part o f persons examining 

one and the same produot.This fact has been already 

pointed out in  1950 by Tilgner and Osiriska /1/ and since 

that time,only small progress has been noted in this 

domain.

Aooording to these authors discrepancies o f this 

kind are the outcome o f methods o f procedure where,among 

others,morphological differences occuring in the d if ­

ferent group o f muscles and their varying quality,as 

well as the individual characteristics of persons per­

forming the tests are often  underrated.On the basis 

o f performed investigations the authors found s ign i­

ficant d ifferences in texture,tenderness,suoculence 

and saltiness between the d iffe ren t parts o f the ham 

/muculus semimembranaceus,m,biceps femoris,m.quadri» 

ceps femoris/.

This is the reason w ŷ the ' S

hams suggested by Tilgner/2/ and including 23 quality 

factors o f a commercial,technological and organolep- 

t ic  character precisely determined which part o f the

-  5 -
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halt should fora a basis fo r evaluating each quality fac~ 

toriiolhi system baa been adopted and is employed in re » 

•«arch cent?** occupied la  studying the quality of hasus, 

T-'* ri.Lg.-xar system allows to evaluate the quality 

oi tbs baa with fa*, higher accuracy that i t  happened 

under currently employed methods0

The next step in tha direction of attaining high 

accuracy is the elaboration of objective /instrumental/ 

indicee with regard to the quality factora of the ham*

A procedure of thie kind w ill allow to determine boun­

dary value« AoSoValuea which expreee the critica l cha­

racter o f the particular quality determining proparty

which occurs la  the particu lar quality claesaa of tha
%

product e

Among the various properties which together build

^p the general quality of tha ham,tha most important 
«ra : co lour,bounding,flavou r,succulence end tenderness,

A character note of colour la  tha subject of se­

parately conducted research and ie dieeussed in nume- 

*e«e  papers /3,4,5/.

Founding means tha compactness of a d ice  of ham 

° *  defin itive  thickness .A technologically satisfactory  

product should feature good bounding and a lack of 

•p llte  and gape0In no e ta  may a d ic e  of ham f a l l  ta 

pleats«The degree o f bounding ie a very important pro« 

P«rty from tha eonnerelal standpoints as ham is mostly



sold, sliced  in small packages«

So far no mention is  made in literatu re on any ob«
i

Jective method for estimating the bounding in hams*

I t  seems that the measure o f good bounding is  the force 

required fo r rupturing a s lice  o f ham o f defin ite  thick­

ness o

The notion o f odour includes a l l  o lfactory e ffe c ts « 

These e ffe c ts  arenas a rule,determined by descriptive

terms and so far no p o ss ib ilit ie s  have been found to 

ex ist fo r their precise determination*

The term o f stcculence is  understood as the f ir s t  

impression received at the f i r s t  chew o f the sample*

This sensation fades i f  the external fa tty  tissue has 

not been removed„Even very small quantities o f fa tty  

tissue in a sample o f ham prevent a correct sensory 

determination o f sueculence/l/*

The necessity o f comprehending the f i r s t  quantita« 

tive  impression o f succulence received by the Judge 

is  o f primary importance.Impressions o f the degree o f
i

succulence fade when the meat has a de fin ite  fa t  content 

or is  pickled as in the case o f ham,because o f the in flux 

©nee o f other factors such as flavour and saltiness 

causing an increased exsudation o f saliva which creates

as impression o f apparent succulence and at that time 

i t  is  already very d i f f ic u lt  to determine the d ifferen t

«•s/2/.

1 3  ^  «
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I t  is  actually this f i r s t  impression o f succulence 

which should form a basis for a comparison with objec-

tive  methods employed in measuring th is property,

A method currently employed fo r measuring succulence 

consists in determining the quantity o f juice squeezed 

out o f the meat tussue under a determined pressure and 

constant time in the laboratory Carver press /6,7/# 

There exist also modifications o f the Grau and Hamm 

f i l t e r  paper methods in it ia l ly  developed fo r determi­

ning the water«binding capacity o f raw meat /8,9/,

Tenderness consists of the resistance offered by 

the meat tissue to chewing,The smaller this resistance
i

i , e 0the smaller the e f fo r t  required to chew the tissue 

the higher the degree o f tenderness /2/,Tenderness is  

related in  a considerable degree to succulence,It has
i

been proved when comparing sucoulence and tenderness 

o f hams pasteurized under d iffe ren t methods that a 

higher degree o f succulence and tenderness are found 

in  hams psteurized slowly i,e,under gradually r is in g

temperatures and with the maximum temperature to which 

the ham centre is  exposed not exceeding 68° C /10/

Significant differences in the degree o f tenderness 

o f the particu lar groups o f ham muscles/1/ has been al-> 

so demonstrated,Tie quadriceps femoris is  the most ten-# 

der portion o f the ham, the biceps femoris on the other *
hand is  the toughest.

i
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There is  a wide range o f instruments used fo r  the
|

estimation o f tenderness among which we have the War-’ 

ner-Bratzler shearometer,the Christel texturemeter,th$ 

Hoppler ccnsistometer,the Tilgner penetrometer,the Ha- 

miIton-«Beach food grinder and recently the Kramer shear 

press /11,12,13,1V «Results o f measurements,however, 

conducted with these instruments do not always sho.w 

satisfactory correlation with organoleptic evaluations
/ / I/15/ 0I  unified method for measuring tenderness is  la-*

)
eking what is  the reason why almost every research 

centre works with d iffe ren t instruments and the issu*»' 

ed results consequently cannot be compared«7/ith the 

Kramer shear press an improvement in this regaid may 

be expected /16^«

I t  is  very important that always the same part o f 

ham is  used fo r conducting organoleptic and instrumen­

ta l estimations o f succulence and tenderness0A correct 

determination of the difference in  tenderness between, 

the hams can only be conducted on morphologically uni­

form samples»

Bach o f these properties should be estimated on a 

part o f the ham where the intensity o f the particular 

property is  the least.Thus succulence should be deter­

mined on muse, remimem.tr anace us which displays the low­

est degree o f succulence,while tenderness should be 

estimated on the biceps femoris as the toughest part



C J 8

of the ham.

Flavour is  composite oral impression received under 

the influence of o lfactory and taste stimulants«

The flavour o f canned ham has been determined by the 

5-point score method,under which the quality is  cohven- 

tiona lly  expressed«For the time being there exists no 

physical or chemical method capable o f estimating f la «  

vcur/2/,The authors tried  to establish objective indi­

ces fo r  some of the afore-mentioned quality factors in 

canned ham.

Experimental procedure.

The material used for investigations consisted of 

hams processed under the standard method /curing,drip­

ping, smoking and canning/ and pasteurized uniformly at 

temperatures o f 100/72° C«

Ready hams a fter 6 weeks storage in cold stores we« 

re subjected to a detailed analysis o f p a rtia l and to« 

ta l quality by a panel employing the 5-point score me- 

thcd/2/.

Instrumental determination o f bounding,tenderness 

and succulence were conducted para lle l on the same ma~ 

te r ia i,

. Bounding was measured with a very simple apparatus 

shown on Diagram I,,con s is tin g  o f a tripod with a limb 

f it te d  with a jaw clamp holding the s lice  o f ham always
i
•I
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of 3 nun. uniform thickness.The bottom part o f the

s lice  is  ligh tly  held in  another ¿aw clamp,capable 

o f being loaded.measurements were carried out under 

a successively increasing load:30g-50g“80g-100g~130g 

150g-'160g*^00g until rupturing occurred,Time o f action 

of each load was 30 seconds.

The bounding strength is  expressed by the force 

required fo r rupturing a 3 mm thick s lic e  o f ham un­

der the aforesaid conditions with the ham at 16~13°C.
✓

Succulence was also determined cn the m„membrane-
i

ceus at that portion of the ham where this feature
i

is  lowest.

Measurements v.’ere carried out under two methods: 

1 ,-in  the laboratory Carver prose 

¿ .- in  the Biaszkiewioz-Bykowski apparatus.

Succulence determined in the Carver press consists 

in assaying the quatity o f meat juice squeezed out 

o f a 20 6 sample o f ham,desintegrated beforehand 

under the pressure o f 3000 lbs/sq.inch/^^0 kg/sq.cm«/ 

during 5 minutes.This property is  expressed by the 

quantity o f juice in weight per cents o f the sample. 

In the Blasskiewicz-Bykowski apparatus succulence

is  determined by measuring the quantity o f juice at-
\

sorbed by f i l t e r  paper /Vi»B ho,383/ under a constant
) < .

difference of pressure /0,4 atm/.on a given surface 

/¿6,23 sq.cm/.and during a determined period/40 sec/.

I



The result is  expressed in miligrains of meat juice 

absorbed by the f i l t e r  paper.

Measurements were also carried out on the biceps fe -  

moris.

Tenderness was determined in two ways:

1 . -with the Soppier consistometer

2 .  -with the Tilgner penetrometer.

The iDrinciple o f measurements carried out with the 

Soppier consistometer consists in  determining the depth 

/expressed in milimeters/ to which a steel pin penetra­

tes into the sample under a constant load of 250 g at 

room temperature.

A wedge-shaped pin was used o f the follow ing charac­

te r is t ic s :

- blade thickness 0,12 mm i

-  blade width G.00 mm
o- wedge angle ¿0

The measurement o f tenderness performed with the 

Tilgner penetrometer consists in determining the force 

/in g/ required fo r puncturing a 9 thick sample 

at room temperature.The force is  applied continuously 

to the penetrating pin/a stream of water of i'&ow j?ate 

41 G/sec/•

Tests were also carried out with three d iffe ren tly  

shaped pins fo r the purpose of selecting the best:

I .  Flat-sheared pin of 1,5 sq.mm.
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I I .  Wedge»shaped pin measuring: 

- blade thickness 0,3 mm

- blade width 4,0 mm 

20° 0wedge angle

I I I .  7jedge=shaped pin measurings:

~ blade width

- blade thickness

wedge angle

Finally the correlation between the individual 

measurements and the organoleptic determinations the
I

three investigated factors were calculated /17/«

Regression next calculated for measurements pro­

ved a suitably high correlation . i
Results and discussion.

Table 1 displays the results o f the aforesaid in­

vestigations, which puDve a certain relationship bet­

ween part o f the instrumental and organoleptic deter-

o f significance =0.01 and 0.001 proved the measu­

rement o f the bounding strength in a s lice  o f ham and 

by the measurement o f tenderness carried out with the 

Iioppler consistometer using pin I I I  and with the T ilg «  

ner penetrometer using pins I  and I I .

An objective measurement o f the bounding strength 

by determining the force required fo r rupturing a 3 mm

minations.An especially high correlation  at the le ve l
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thick s lic e  of ham appeared to be actually co-dependent 

o f the organoleptic determination of this property in 

accordance with the 5-point score method.

Diagram I  presents the line o f regression fo r  boun­

ding upon which are plotted the various magnitudes o f 

forces required for rupturing the s lice  corresponding 

to various degrees o f organoleptically determined boun-

dings /very good,g o o d »su fficien t,insu fficien t,bad/,The
{

graph proves that the rupturing force ranges from 28 g 

for unsatisfactorily bounded hams /1 point in  organo­

lep tic  estimation according to the 5-point scale/,to 

192 g fo r hams where the bounding is  good /5 points/, 

/Table I  attached at the end o f the papaer/,

A s ign ifican t variation of this kind in the in­

strumental values makes a precise determination of 

differences in  the degree o f bounding possible and 1

to measure i t  in a uniform objective manner,In this j
1

way optional estimation o f bounding might be avoided. 

The determination o f succulence by way o f the ! 

Carver press proves only a s ligh t relationship with 

organoleptic evaluations/the le ve l o f significance 

*0,1/,This low correlation  is probably due*-among 

others-to a lack o f su ffic ien t experience of panel 

members,As i t  has been mentioned before the organo­

lep tic  assessment of succulence is  an especia lly dif-*
j

f ic u lt  test,because o f i t  being necessary to compre-
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hend the f i r s t  impression o f succulence prior to the 

appeareance of other factors,which tend to dispel or 

en tire ly  ob literate this impression/l/.An analysis o f 

organoleptic notes proves that actually those o f sue» 

culence show the highest degree o f d isparity.
I

Consequently prior to starting any new investiga­

tion  the panel should pass a course o f specialized 

training in evaluating succulence,for the purpose o f 

obtaining more uniform and convergent resu lts .In  this 

way one o f the sources o f va r iab ility  would be elim i­

nated or else considerably reduced.

Measurements of succulence carried out with the 

Blaszkiewicz-Bykowski apparatus proved a complete 

lack o f relationship to organoleptio evaluations.

In order to determine an objective method fo r
t

measuring tenderness correlated optimally with the 

organoleptic evaluations series^of measurements were 

performed with the Hoppler consistometer using a 

wedge-shaped carving pin and with the Tilgner penetro 

meter with three types o f pins:flat-cut/cylindr^eal/

and two wedge-shaped pins o f d ifferen t dimensions. ;
<

Results proved that both measuerements perfor­

med with the consistometer and peue-trometer using

pins I  and I I  show a correlation  with organoleptio 

determinations on the le v e l o f significance =0.01 

and higher.Graphs 2,3 and present the straight l i —
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ne o f regression fo r consistome tr ie  and penetrometrie 

measurements performed with pins I  and II.The prelim i­

narily determined boundary values for the various le ­

vels o f organoleptic quality are the fo llow ing:

TABLE I I .

The boundary values for the various leve ls  o f organo­
lep tic  quality.

/ A  Objective measu- 
^  dement method

Degree of tenderness determined under the 
5-point scale

j /v.good/
5

/good/
4

/su ff./ 
5

/insuff./ /bad/ 
2 1

^°Ppler consis- 
^ometer/wedge-

Il/mm 7,22 6,40 5,06 3,76 2,44

t ^ lgn er penetro- 
! rleter/cylindri- 
I Pin 1/g
I 598 506 415 323 251

. ^ilgner penetro- 
edge-pin

g 1268 1067 866 666 465
__________________

I t  is  an in teresting fact that the highest cor­

re la tion  with organoleptic character notes were proved 

by penetrometric measurements performed with pins with 

blunt p ro file  /blade 0,3 mm/ a pin whose shape most 

approaches that o f a tooth.A certain d iff ic u lty  accom­

panying this kind o f measurement is  the necessity o f 

applying a re la t iv e ly  high puncturing force/as far as . 

1300 G/ tending thus to somewhat prolong the time of 

determination,but the fin a l results show a greater uni­

formity .
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Discussion,

Results o f investigations presented above provide 

preliminary objective indices fo r the three selected 

properties o f organoleptic quality o f pasteurized hams 

and indicate which methods are best suited fo r further

investigations.

I t  would be necessary»however,to to conduct a new
«

series o f analogous determinations on a matter presen­

ting a wide and more varied range o f quality before 

their f in a l establishment.

Another very important problem in the ligh t o f the 

aforesaid investigations is  the degree o f accuracy and 

repeatab ility  o f resu lts o f panel assessments«Since 

the determination o f organoleptic properties carried 

out by the panel is  treated as reference data , i t  is  

especially important that th is evaluation be as accu­

rate and precise as poss ib le ,It is  conditioned by the 

qualifications o f the panel members,their experience 

and a b ility  as well as the degree o f in terest they bear 

in their work and their capacity to concentrate when 

performing the determ inations,finally by external con­

ditions /suitable laboratory, individual work cabines/. 

When the work described in this paper was being

carried out,the environment corresponded to usual con-
1

ditions of modern laboratories/2/,but on the other hand 

the experience,ab ility to concentrate and the in terest



borne by the panel members fo r 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 r e s u lts .lt  was also proved that the number o f ham 

samples investigated during a single session had a big

influence on the precision o f results.An example o f this
j

are the organoleptic determinations o f the tenderness 

o f the ham carried out fo r  determining correlation  be- 

tween determinations o f tenderness performed with the 

HSppler consistometer.The same group/panel members/ca- 

rried  out these evaluations twice and fo r  the f i r s t  se­

r ie s  of evaluations at a single session the members were 

given 2-3 pairs o f samples /4—6 hams/,while during the 

second 6 pairs /12 hams/,Results are presented on the 

fo llow ing table,
TABLE I I I .

Correlation between organoleptic assessment o f tender­
ness and measurements performed on the Hoppler consisto- 
meter by d ifferen t number o f evaluated samples.

—16”

Series o f dtermi- 
nation number of 
ovaluated ham sam­
ples

ITumber o f ind i­
vidual notes

Correlation coe ffic ien t 
with determinations per­
formed with the HSppler 
consistometer , 
Empirical theoretica l

1-st series 
^-6 ham samples 25 0,5015 0,4-969
¿-nd series 

12 ham samples 29 0,588 0,5620 XX//

x/ oa the le v e l o f significance ■ 0.01
xx/ on the leve l o f significance = 0.05
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I t  appears from the above data that an increased
i

number o f samples supplied for organoleptic evalua« 

tion  during a single session under iden tica l working
> t

conditions resulted in  a decrease in the degree o f

correlation  between organoleptic notes and instrument-
!

ta l results,,

I t  may be assumed that this decrease is  due to 

increased variation in  the resu lts o f organoleptic 

evaluationsa

This e ffe c t  points to the necessity o f observing 

s tr ic t ly  sim ilar conditions o f work carrying out e s t i­

mations o f a sim ilar type*
l

The interpretation o f obtained results is  a se« 

parata problem that the values o f the correlation  

co e ffic ie n t /r/allow to replace organoleptio evalua« 

tions by instrumental measlrements«It is  a subject 

dealt with by Kramer/l8/*Beside the correlation  e©- 

e f f ic ie n t  Kramer introduces the value o f the determi­

nation coefficient/the square o f the correlation  c<y* 

e f f ic ie n t  «r^/oKraner is  o f the opinion that an objao- 

t ive  method can only be useful in  cases when the c o e f f i­

cient o f correlation  with organoleptic estimations is  

higher than 0,8 meaning that the coe ffic ien t o f deter­

mination may not be smaller than 0,64- /18/.

The advantage of the determination co e ffic ien t con­

s is ts  in the fa c i l i t y  o f its  interpretation,which is 

fa r  higher than that o f the correlation  c o e ffic ie n t„

«17-
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/r/ lt seems however,that the correlation  coe ffic ien t 

/r/ is  a fa r  more correct measure of the correlation 

between the two methods of determination.

I t  is  obvious that a higher coe ffic ien t o f cor~ 

re la tion  denotes a closer relationship between two vâ * 

riab le s ,however the stipulation that the coe ffic ien t

o f correlation has to exceed the determined boundary j
>

/0,8/ does not seem to be s ta t is t ic a lly  justified,The
;

proving o f the significance o f the correlation  e o e f f i «  
cient allows to compute the coe ffic ien t o f regression

and to determine ths straight line o f regression/17/o 
I t  is  this procedure which was adopted in the present

\
»o r  ko

The procedure in  question seems to be ju s tified
in preliminary work on finding a method sa tis fa c to rily  
correlated with organoleptic assessments.

The next stage o f work should consist in a de«, 
ta iled  investigation o f the selected methods/taking 
into account d ifferen t parameters o f measurement such 
as the type o f the pin,magnitude o f the operating fo r­
ce, time o f measurement etc/,using the organoleptic 
evaluation as a reference measure with a l l  sources 
o f va r iab ility  eliminated as afar as possible.



W

3
ôfT

V
w

•ta
tA<0

fA
a

ri
1

d
d

 
m

«
«k

q-
1

i
1

o
o

 ©
CM

IA
ON

T-
1

i
1

•H
•H d

T”
•' 

AJ
CD

+
1

!
1

•P
p

 ta
l

T-
NÖ

N
1

1
1

C3
d

o
©

H
«k

+
1

1
1

ri
d

 d
 d

a
r-

M
r

1
1

1
»H

©* 
*H

tA
«

1
CM

n0
1

1
1

d
©

 
r-f

\J
N

tA
<*

1
1

1
>

d
Ai

AJ
•«

O
1

1
1

O
©

«k
tA

V
O

i
1

X
 «H

V“
«k

ON
CM 

’
1

0
!H O

d-
V

1
1

•H
11

11
H

II
P

d
ÍH

• 
H

ÍH
H

n,©
o

«H
<M -H

Q
o

 ta
NO

V
dCJ

• ta 
<H o

fAM
CNJ

K
n0«k

•o
© 

u
M

IA
1

«*
O

1
1

1
d

o n
«%

•»
V

o
1

o 
»

O
 O

r-
< 

V
-

ON
:M

Kl
O

 d-
¿j*

*
1

1
'd

 L,
d

 cî
•

x
X

1—1 
•

S
MX

X
X

ta >d
©

 
o

X
N

X
-P o

 
d

 ta
d

 
h

x
X

M
X

X
M

«
d

 
-p

NÛ
©

 -H
o

 
©

V
*

' 
ON

O
d-

t*
ON

NO
O

3
 d

o
 

d
•t

• 
O

CM
o

.
IN

NO
O

fA
©

 d
O

IA
• 

ON
ta

ON
ON

O
fA

fA
B

•H 
©

A
* 

/t
fA

IA
IA

IA
tA

«
O P

o
 

d:
«%

•%
«k

«*
«

4k
O

d
 ta

p
O

t 
O

O
O

O
O

O
oj d

p
o n

d
a

o
^

. 
i

«H
•H H

 
•

tA
NO

r*
IA

CO
©

 o
o

^
q

:
O

• 
V

CO
o

CN
4*

tA
P

•H 
H

ON
t 

O
CO

ON
LA

V
LA

CM
■h

 ta
«H 

d
fA

* 
lA

fA
IA

o
 

•
lA

fA
«

'p
 ta

©
 

P
«%

•»
«*

•»
«%

4k
%

O
o

 2
O

 
di

O
O

O
O

O
O

O
+

©
 q

o 
a

+
+

+
1

1
1

+
<.o

d -d 
O 11 
•h

 ctj;
taW o
O O
h a

88 
•H p

 
+s p

 
CJ d

HO

S
'

<H

£
 : 

?M1o
 d

 
d 

a -h 
P

 
o

 ' 
•d 

p
 d

o
 

ta o
O 

-H "H
P

 
Ö

 p

fA

o
 d

 
0

i*»
X

o
 d

O
 P

o
 p

O
 P

©
 T*

“
a

'S
"à

'd p
©

©
O

 P
©

d
 d

d
 d

d
^

H
Xt> d
p

 d
d

©
 ©

©
 ©

©
H

H
r-*

P
 fi»

p
 ©4

d
M

H
'"»»

M
©

 p
P

©As*
©4

to
O

N
p a

ru
04 d

C4 d
p

 d
d

 o
d

o
d

ïO
 ©

:0
 H

p
 p

P
 

m
• P

 o
fl

* 1 p
i • i *■

]-! ©4
CH »4

04 i
04 M

ta
ta

©
ta

10
ta

oa
fcO

©
©

©
N

d
 

p
 o

d
d

d
d

P
d

d
d

p
 p

P
o

o
©

P
 O

d
•d

'd
p

d
 d

d
d

d
d

d
 P

o
©

©
©

cÿ
«

Ch
CH

CH

I©od
 i

 
o* d 
w

 d
$-i o q 
o 

d 
d o

'v
.'d

 p
O

 d
 «H

 
ta d

 -P
© 

"H
h

 ®
-ô

eue d
•H

O
d d o
©

 
r-j

î> 
rf 

d
'd

 H
 

d © d 
O

 N 'd

-p «d 
d d

ta ©
 d

5
a1

d
 >d 3 

d
 ©

 -P
 

«
 N

 M
Ä

 ©
A

 ©
 d

^
 

d
 d

 ©
 ta 

o**d d
 

•h
 ta tí o

 
_M 

d
 -H 

ta P
 

-P
 

£
 

O
 ©

 -H
 

O 
O Tl 

.y fcp-H d
 

¡'•»ad
o

pq̂
-r-j o

n
A

O
 

r*C
X

) O
 

• » * 
•

o
o

o
o

«HW 
I

I 
M

 
I 

I M
 M

U
K

M
H

 
H

 X
M

 X







-SOS

Literature cited :

1* Tilgner D.J*,Osinska Z* Przem.Ro.i Spo£.1950,4,131

2 ,Tilgner D.J* Analiza organoleptyczna zywno£ci,W-wa,1957 
3«£rdmann A.M„,üiatts B#M,J.Agr.Food Chem, 1957,5,453 
4 .Hornsey W„C„ J.Sci.Food Sgr. 1956,7*534 
5«Tilgner D.J. Osiriska Z. Gospodarka Mi$sna 1952,4,128 
6.Visser R.Y*,Harrison D„L. i  inn.Food Techn.I960,14,193 
7«Hanning F.,Bray R0W„ i  inn.Food Techn »1957,11,611 
8.Grau R.,Hamm R.,Fleischwirtscnaft 1952,4,295 
9*Kiinivaara F„,F&eischwirtschaft 1954,6,192 

10.Barylko-»Pikielna,Bykow$ki W±,01ewihski SiSzynki paste- 
ryzowane C z„I8Prace Instytutu irzem.Hi^snego W-wa,1961

H.IIurwicz H ,,Tischer R.G, Food Techn01954,8,391 
12,1/liyada D»Se,Tappel A0L« Food Techn„1956,10,142 
13oBatcher 0„Mo,Dawson E0H<> Food Techno1960,14,69 
140Grau R. Fleischwirtschaft 1953,4,301 
15oDeatherage F„E.,Garnatz G.,Food Tech»1952,6,260 
l6 0Decker R0W0,Yeatman J.1T.,Kramer A.,Sidwell A.P»,

Food Techn01957,11,343
17„Goulden G„H. Methods of S ta tis tica l Analysis 2nd 

New»York 1952
18„Kramer A« Food Techn*1954,8,468

«

t




