


scored are:flavour,juiciness-tenderness,colour and overall acceptability.The cat ■ 
{ y  scales niay be either quantitative scales- measuring intensity of an th
_Dute,or hedonic scales - indicating degree of proference.The description used * .jf. 
scales vary and the number of categories range from 5 to 11.The large number of 
ferent scales used make comparisons extremely difficult.Data analysis of this® »»

: thods includes calculation of mean and standard deviation and often further a(1? 
sis by e.g.Student's t-test or analysis of variance,perhaps extended by 
-comparisons tests e.g.Duncan range test.Non - parametric rank sum techniques 
regression, and responce-surface methodology,have also been aoolied in some ®xp 
ments./13,20,37,46,57,66,89,100,108,111,113/. , .U1
_ Within the past 20 years there has been a remarkable expansion in the use , 

ri?te_?!?5i9tioal analysis to examine sensory data,and multicriteria,quant
tive-descriptive sensory methods.which applay principal- component analysis»®1®9 
analysis /cluster maps and hierarchical clustering/,factor analysis,discriminaj 
and stepwise discriminative analysis.canonical analysis etc./46,99,123,149/>al?° u 
presentation of the experimental findings specific configuaration graphs are 1 ,ra 
and commonly recognized i.e.so called Quantitative Descriptive Analysis confi9u‘
lions.

The contemporary ye.ars of computers and microprocessors allows to make P°s9road9 
the computerization of sensory and other types of laboratories and has made W '
into the food arlnnHol-8 and aananr-w a n a 1 . _  d___n_______ ..____ i ___ I fnT °°into the food scientists and sensory analysts domain.Computer may be used f®r 
criptive and discrimination testing.consumer testing and sensory research./l^' 
77,94,106,109,144/. r

Organoleptic findings as well as technological processes oriented toward '0n?fllpcir' 
ering of the sensorial qualities of food are at present also recognized as 811, ,ctf 
tant factors in:marketing, operations,development and distribution of food Pr  ¿e 79* 
and are contributing to the wide scope of sensory evaluation./2 3 ,2 4 ,3 0 ,44,47 
82,93,116,127/.Sensory evaluation is also important for quality assurance aa® P 
ducts shelf live./37,85,101,147/. 9l

Our enjoyment of food is conditioned by sensory perception - sight ,smell»ta9, 
sound and touch.Sensory perception involves the interaction of several subtle 01 „ 
chanism and in most cases it is a composite image formed at the level of the c®fiv0 
bral cortex as a result of the junction of all the information gathered by °ur 
sences. . uBJ

Simplifying the problem,every man when confronted with food,first makes a 0\i<] 
appraisal,which is an orderly and selective integration of a group of shapes»®

and intensities that provioes a cunerent impression.This visual impression i® 0 gf 
great importance for it shapes consumer attitude and influences the appreciat j 
other senses.Physical contacts with food triggers a group of sensory reaction ® nci 
provides a welth of information such as on: temperature,consistency,plasticity 
surface texture.

A new sets of physical sensations.which are related to: structure,texture,J 
ness,tenderness and chewability,comes into play when the food enters the bV
the'Tensations resulting from direct touching are complemented by those provi (]l0tJtn 
tongue,teeth,palate and oesophagus,and at this level the associated sounds ®n 
feeling influence .the consumer perceptions and in general emotional reactions 
contribute to the appraisal of food. ,

Flavour of course are of paramount importance in our appraisal of food ano , 
ve a. special attention.The balance and interactions between testes and aromas 9 
food in genaral.and meat and meat products particularly,a unique characterise 
establish its identity. rom0s

While the number of basic testes is relatively limited,the diversity of a r , 
that can be achieved and perceived attains the limits of human sensibility .An. ctij' 
but not least the processing technology including such as curing.smoking,manu  ̂
ring fermented products etc.,great diversity and assortments of spices in use» t(i3£ 
the art of cooking consists ofcombalning these sensory feelings in proportion 
evoke positive reactions in the mouth and in the mind to fix a clear and app® 
image. ’ 0a<’i^

It is commonly recognized that'food as such,and meat and meat products in P y 
cular.is appraised on two levels - the nutritional and the sensorial.The sen6n(j v8' 
properties are at least^Amportant as the nutritional properties,convinience,a 
lue for money and are contributing to the joy of living. -„try

Flavour is one of the most important quality attributes of meat.The chemi® ur 
flavour is a very complex area,and the number of papers published on meat fl0 txo<'0 
has Increased considerably in the past ten ybars.This proliferation of publi®,f0rl 
and renewed interest in flavour research has been attributed to an expanded 0 
to provide flavour control and modification for a large number of food produc 
vour,being the sum of several sensory responces to food taken in mouth,i,e. 0 fl9 
ate,and mouthfeel,depends in large on lipid components of food which perform ^  
your per se,as precursors and as flavours carriers.while the flavour molecul®8 
teract in number of ways :additively .synergistically and antagonistically. a

Among a number of excellent review articles and special reports on meat fia0rt‘,n 
the paper by W.G.Moody.which appears in 1983,and which reviews some of the imP
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*fcüre or sensory terms to r the texture are given.Tne second Dart of the nanar hv
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. hs0J* TOr 'Peat and meat products.According to Tilgner meat texture represents a 
r*iCan' quality complex and in spite of all the refinements in measurement techniqu- 
\  ' 0nly be unravilled by trained testing panels able to analyse their own rea- 
tk In 1° samPlas-

" another paper entitled "Meat texture and rheology'; Tilgner is of the opinion 
ciain?°ry evaluation is the corner-stone of food acceptability tests and also of 

hk.^aao importance to the manufacturer and underlines that the expert must or ought

bje measu-
ts a
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C)LCb m ”is J ud9ement on an acquired understanding of sensory examination procedures 
l“l6 "!Ust be capable of scrutining and objectivised ,ar.d which should give ceprodu- 

8, Por 6sults also wlth regard to tenderness,juiciness etc./133/.
0* auda first time survay is also given by Prof.Tilgner on a new field i.e. on ba- 
tk 1a,in tuVe concePts and tl,e physiology of man’s sense of hearing in relation to 
u*turoiWhlch PaPer the author indicates that:there is a direct connection between 
{ N  anri°9 y ’odontology and auditive perceptions,that pitch,volume duration of the 

ri2 e 0venne3S and unevenness of biting and chewing noices can be used to chara- 
v sd anrit"eir audibility .and that auditive perceptions can be objectivized.quanti- 
CUl„„ interpreted by measurements using oscillographic recordings.various kind of 
,̂ 1̂ 9 ? rams and tone spectra./134/.

.increased production and consuption volume of processed meat and restructured 
th< C * 8 necessitates the development of new approaches to measure meat texture 

H u « ?  P r o d a c t s  often possess textural properties that are more complex than in- 
V  °0n ?le Products.Some of the procedures employed do not provide the reliability 
^ e d n  st?ncy °f desired results.This problem is partially due to incomplite basic 

99 tbe underlaying principles influencing meat texture,/2 0/.
<  "'ethn2 t?Sr V0Cy broad and relatively exhaustively elaborated subject concerns 
v i  J u s ? ? *  ° 9 y  t b e  instrumental texture analysis and appropriate selection of 
IjJh:tries k ietJ in3truments among many different constructions of the texture testing 

l .bearing in mind the variety of available laboratory equippment being in use
V lVarrLPLIrp08e'8Uch for instance like most popular Instron Universal Testing Machi 
Ik  *8 r~Bratzlor or Kramer shear device,Ottawa Texture Measuring System,different 

psnetrometero etc.No less important and as well extensivelly presented in 
nrUr° 1 3  a problem related to texture /tenderness/ assessment i.e. the seman- 

axpressions of the measured indices involved,their multiplicity and diversi



Recently published paper by Berry and Leddy.should be considered as an excel*®®1 
: VSry ^ nfor"1f t:LV® publication on present complexity in defining characterise*0?,

î VS1r V n1 tha texi ure P rofile Pa"a* for ground beef patties.P®0*1 
^ larly from methodological poin of view,and deserve to be pupularized for eduefl 
tional and research activities./22/.The paper by Keeton et.al which deals with pW
bliratinne8 /2o/rw al^ r0periies of fra<]kfurters belong to the same category of Pu' 

catioas'/®2/.Worthy t0 be mentioned is also a paper by Hamm on relationship®J? 
-tween water binding capacity of meat and the sensory factors of meat quality /53/* 

The second main topics I ought to elaborate on during these session reffers t0 
ductsSted systsms and instruments for controlling the quality of meat and meat pr°

Analysis of multi-component meat systems has always been difficult and all the 
conventional,standard,chemical procedures are to slow to serve as a practical m®a 
-for monitoring or controlling the various stages of meat products manufacture £>n i(q 
a modern high-speed line.appart from being very costly and labour and time cons0"» 

Therefore,the future of the subject under consideration belong to,and will 9*eM  
-atly depend on the progress in instrumentation and particularly in automation of 
-routine assessement and accurate determination of meat and meat products const**® ^ 
ents,reflecting raw material composition,the degree of obeying of the standards ®J, 
evaluating of the nutritional value of final products.An excellent review,pres®®, 
ng and discussing the up-to-date developments in analytical techniques relevant * 
meat industry was published Just recently i.e. in 1984 by Patterson in a monograph 
entitled: Recent advances in the chemistry of meat",/92/.The author is directing %  
readers attenntion on two infrared apectrometry instruments for measurement of *n 
vidual components of multi -component meat mixtures i.e. on InfraAlyser 400 and j 
! aP!r Scan both working in different region of the Near Infrared spectrum,indica*'£j 
that different types of product require different sets of calibration constants ® 
once established,routine analysis of product line becames simple and rapid and ®® 
be carried out in less than 5 minutes each. tw

Assessment of the newer analytical techniques and instruments were conducted 
several authors and their findings demonstrate that it is possible to obtain sat* 

quantitative results for the analysis of meat and meat productd./ll,69 '7;id 
80,103/. Moreover, regarding the subject matter it seems to me justified to recoH"11®'

you acquintance with papers on rapid methods for the determination of tat,moist  ̂
and protein which were published in 33rd /1980/ and 37th /1984/ volume /issues/ , 
the Proceedings of Annual Reciprocal Meat Conference of Amer.Meat Sci.Assoc./9 0 ',g/, 
as well as those of Arneth /9,10/,and with 2 russian authors review papers"./67<'ara 

Recently scanning instruments e.g.Neotec 6350 have appeared,and at the momen 
probably best considered as research tools although many factors of meat or me?ni- 
product samples may affect the results and require eluci— dation before the teenn 
}ue will be able to replace conventional analytical methods or compete with oth 
rapid methods,as for example with Super Scan IR Analyser./92/. a.

Ion-selective electrode system and ion chromatography are of very valuable a' 
lytical tool for rapid determination of great selection of inorganic ions in mst(isr» 
product such as: sodium,potassium,calcium,phosphorus,nit rite,nit rate and many 0 v0d 
“/IS,42/.High-speed liquid chromatography also offers new possibilities for impr  ̂
meat and meat product analysis./39/.Very interesting and informative selection 
the papers wa9 presented during 1983 IFT - IUFoST basic symposium on "Modern ^0ri 
of food analysis".including such topics as: reflectance spectroscopy,flow *nJe?ori 
analysis .atomic absorbtion and plasma optical emission spectrometry,determine* 1 0|10' 
of nutrients in food.determination of flavour components.sensory analysis as an 
lytical laboratory tool in food research etc./8/. hniP®eS

A very succesful developments are observed in elaboration of automated techn j,, 
and methods for microbiology.Several rapid procedures have been proposed to ove 
Standard Plate Count.These include: ATP photometry,radiometric measurements 0°. str 
pedimetric detection,the last is considered to be the most promising of these ¿e* 
rumental methods.Impedance changes associated with microbial metabolism could o o(1 
tected using a Bactometer Microbial Monitoring System M-120B / B a c t o m a t i c  . P r i n c e ^
N.8 ./.which is fully authomated system capable of monitoring up to 128 sample® 
is structured around a 16-bit microcomputer.The high correlation between the * r 
dance detection time /IDT/ and the colony forming unit3 /CFU/ indicates that *u 
impedimetric estimation of microorganisms concentration can provide substantia 
the same information as total plate count for the microbial quality e.g.of bee 
50,120/.

The third topic which should be dealt with in these rev
and their influence on the quality of the meat product.I du-..-—  - - — -------  w ,
that such a broad problem cannot be,as it deserve.elaborated in one brief revi 
Therefore I will only to touch the subject matter. ^0

Food additives.according to Methews and Steward /76/ could be divided into ¿js'

concern the addi**^0dy 
need to convince any

groups: 1 .processing additives - i.e.for the substances which are used at the



in1!!1 lev? 1 t0 facilitate the proceesing,storage,handling,or packaging of food,and 
8ui?eneral ars not functionally active in final product,although thoy may,as a re- trtl< ° f 9° od manlJfacturing practices,remain in the final product at low concen- 
tit. 0 n 'ar1i 2«final product additives - and these substances are intentional cons- 
P^ocesai the final product and generally remain functionally active following

chnThaiSdditives are than further clasified into categories according to their te- 
/fn C, effect and to the first group,among other,belong such agents like derating 

earning.c°l°ur control,catalysts,freezlng/cooling,pH control agents and so on,and 
anri 8 i8eCond group 8Uch a8i antimicrobial,antioxidant,apparence control,colours 
>cn colour modifiers.flavours and flavours modifiers,nutrients,séquestrants,texture 

»nsistency control,emulsifiers.stabilizers,texturizersetc..agents.
, The selection and variety of the additives used by meat industry is quite a nu- 
Ves S ‘Terre11 Z 128/ attempted to offer sugestions on classification of the additi- 
enh onto auch classess as: curing-preservation agents,curing accelerators.sensory 
c nancei-s /which incluoe such as: sugars.spices,liquid smoke preparations.starter 
futures.enzymes.phosphates etc./stability -shelf live enhancers.chelating agents, 
as. fl?0difiers: thu la8t include! protein products of plant and animal origin such 

: flours,concent rates.isolates and texturized oil-seed derived protein prepare­
rs,sodium caseinates.blood plasma.gelatin.mechanically separated meat etc./.
From functional point of view the additives could be classified on:binders,fil- 

reri8 *extenders.acidulants.stabilizers.increases yield,improves flavour and slicing, 
r « 3 realdual nitrite,decreases and increases of pH,reduces cost and the like, 

p fnere are in professional technical and scientific literature countless of pa- 
ind3 8nd numer°a9 reviews and monographs on the additives used by meat and food 
austry.on their functional properties,technological effects and on its influence 
“eat products quality,but due to self-evident limitations I am in position to 

/"'ion only very few of them as for example some of those dealing with nitrites 
Drn;9 7 '145/'phosphates /i^i,139,140,142/,sorbates /74,104,117,118/,acidulants /48/, 
cal in Preparations /40.45,107,148/, liquid smoke preparations /98,110/ and chemi- 
re conservanta for meat and meat products / 1 2 2 /,being of course convinced that 
tio*3SCtiVe avaiiapie literature sources are much more numerous.For the determina- 
/•on of ingredients and additives in meat products a isotachophoretic analysis is 
oently recommended./1 2 /.

‘ of p would like to end these introduction to the present session with statements 
prof.Tilgner,that:"If people care for good flavourfull food,their style of ea-

•Jn9 will consequently be good and probably the style of working and living,as well 
pj® art and science to produce good food gives pleasure and incitement to other peo 
r,t®;"Let us all involved in meat science and research,in implementation of the scie 
is 1,0 findings,and in daily activities in meat plants to follow and to materiali- 

’•hose thoughts of Prof.D.D.Tilgner.
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