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These introduction for the scientific session No.8 reviews some of the general anff:
cts of the sensory /organoleptic/ evaluation of food and particularly of meat &
processed meat products with the main consideration being given to its flavour "
texture.

A selected problems regarding organoleptic analysis and of training requi
and procedures for the organoleptic panelist members are also considered-The,ine 0
mental systems for controlling the quality of meat and meat products and the cont®
porary developments related to the determination of their constituents are briefly

t
presented.A very brief considerations regarding the additives in use by the med

rement®
Y]

industry are also provided.
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41§%§ow me please to commence my introductisn to the present ,and at that eam;ide’
thes2ession of our yearly congress with scme thoughts of my countryman,wor anole
known end recognized scientist in among ether fields and subjects also in °rgof
ptics,Prof.Dr.D.J.TILGNER,professor emeritus of the Politechnical University 7
Gdahsk ,whose 80 years birthday we have had celebrated in Poland in 1985, a” pﬂ
*  During the opening lecture entitled:"Flavour indetity and stability dillem cony
sented for the audience of the International Symposium on "Flavour resear¢ 'riﬂd
cepts and methods" ,held in September 16-19,1981 in Rydzyna,Poland,Prof-Tilgna
cated that: cel®’¢
“Food has always played an immensely important role in all kinds of human nceo
brations.It is the oldest culture of man and both gastrology/the art and s¢ 91 pe
eating/, and gastronomy /the art and science ofcooaing/ represent the culturés s’
ttern and civilization of the respective society a close relationship betweaastﬂva
ideals and motivation, human development and behaviour.The bacground of the ?reati j
nomical culture is associated with the drive for perfection, developing the ¢ nof
enthusiasm of individuals with their efficient activity,health,vigour,energyéuou9
of duty and responsibility.The creative will of the individual and the cont mp199,
drive for the new and better and ever higher form of evaluation has many examinow
in contemgorary achievements of human creativity, to name just few like VitaloQYr
gy,enzymology,electronics,cosmic exploration and,last but not least,flavouroworlda
which is not just another whimsical thread of the ivory tower research in a th
stagnant malnutrition and with a great overpopulation,but a natural tendency
creative will,that is a truly humanistic principle. rol:,
In the continuous progress for perfecting the world. foods plays a basiC tablt
We should remember that each civilized man sits down some 70000 times at the vé
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and either enjoys his food with aesthetic and sensory introspective delight ontha
refuels his bodily frame in a prosaic way.It has to emphasized again and agé ust ,
food cannot be assayed only or mainly from the nutritive point of wview.Fo00 i alé
give satisfaction and enjoyment.It is regrettable that not only consumers:




hg - 5
toanPVOfesslonal nutritdonists are "non-testers" and do not appreciate the necessity
6F neate flavourful diets and consider gastrology and gastronomy a negligible field
hmssterest'N°b°dy likes bland,untasty,unpalatable food.The demand for flavour ful~-
ind ¢ Will be groving since the aroma and flavour of food together with its colour
FiatieXture are very often the determining factors influencing the consumer’s appre=-
dogg " OF food.The aesthetic appeal of food is of paramount importance.Food which
!whichnOt fulfill the consumer’s expectations within a certain range of variation to
the consumer is accustomed, will be rejected /137/.
the meis obvious that those general statements of Prof.Tilgner are fully valid for
p“blicat sector of the food industry and such a thoughts are reflected in a numerous
tes g ations on meat and meat products sensorical features and palatability attribu-
nuch as: flavour, texture,aroma,colour,juiciness,consistency, tenderness etc.
[and meﬁnormous volume of scientific literature exists on the evaluation, assessment
Wely aaeurement of the meat and meat products guality by objective techniques as
w Alrs a8pplying subjective ones i.e.crganoleptic analysis.
ony eady in 1974 Tilgner /130/ stated that a bibliography of literature,up to 1966
tagt " 8” the sense of taste gives 3000 references.Since that time i.e.during the
Borig) years many more literature data appeared and enriched our knowledge qn sen-
hﬁns Properties of meat and meat products,on methods of the organoleptic evalua-
&Ste the sensoric features of the animal origin food products,on training of
hgg S Panels,on use of the instruments and interpretation of the instrumental findi-
“ar;.n Statistical methods involved and mathemathical expressions of the analytical
L

typen the majority of organoleptic investigations the taste panel is a laboratory
°1th°ﬁanel of trained experienced panelists most often drawn from institute staff,
of tasgh éxternal panels are used at some laboratories.The selection and training
Sult tepanel.members is of paramount importance aimed at receiving consistent re-
Ning d? organoleptic analysis,while representative consumer survay allow to deter-
intent the purchasers attitudes,preferences and reactions concerning their buying
i°n3-/21,26,31,34,36,38,41,47,58,83,138,143,149/.
ting ? importance of taste panel members training has been recignized for a long
Sompg Y many research institutions, as well as,by development laboratories of food
n Nles,For instance,already for many years,training of taste panel members on
Kulmbpr°d9cts assessment are arranged by the Federal Meat Research Institute in
ti1 ach in collaboration with German Agricultural Society,and since first seminar
Mabyy, te end of 1979 almost 350 taste panel members have been trained and pressu-
€ similar amount was trained till now./54,55,146/.There are evidence that

Pea
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9 ch eeded into the relatively unexplored area of taste perceptions in you-
oildren,/129/,
8ig .- the training purposes and for unification of the data of organoleptic analy-

’atuF" in order to make possible a comparisons between findings presented in lite-
Dectis Sources, attempt were and are in progress aiming at elaboration of the res-

Ch in 3 Quidelines,manuals,instructions,outlines,monographs and papers,many of whi-
114 csudgojhapters on training of panelist members./3,4,5,6,7,27,56.70,75,100,113,_
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Cal prthe USA outlines were recently been developed of sensory,physical and chemi-
“amel ?Perties considered of importance in the evaluation of the six product types
Bemi_g' ground beef and fabricated products,fresh sausage,frankfurters and bologna,
fug Ty and dry fermented sausage,ham and associated products and bacon-like pro=-""
rence' Which are covering such main organoleptic features like: flavour,aroma,appe-
ﬂivid /surface and internal/,texture /mouthfell,colour etc.etc.,and which are sub-
lean o9 for numerous descriptive,sensorial characteristics such as: rancid,putrid,
ness'pigSJY.metalic,eaured,fatty/greasy mouthfeel, resilency,shear,elasticity,juici-

’ irmness,densiness,chewiness and the like /19,21/.
the Ls° recently was published a manual, partly bilingual,by G.Jellinek:"Sensoris-
Bogy ~SPensmittel Prtfung.Lehrbuch fUr die Praxis /Sensory evaluation of food.Tex-
8dit.4°" the practice/,on which,among other comments,Prof.Tilgner wrote:"This well
"8Seap.2Nual is an invaluable sources of quidance for all food and catering level
Sep °r°hes and food practitioners,who wish to acquire a higher degree of personal
]his b4 efficiency and effectivensess.There is no equal to it in any other language.
8ng a 2 Uminous texbook is an excellent manual covering sistematically assessment

Plication of sensory analysis./60,135/.

uscria Sensory analysis many different scalinyg and descriptive tests exists.A
2Urp08minative test such aes triangular test may be used and is very suitable if the
~lav0ue is to estimate whether a difference exist on overall quality or e.g.in
Wera Mbetween different factors.A new test based on the triangular test that lo-
Qut on ® chance probability from 0.33 to 0.11 consist of 2 triangular tests carried
ts thy € same samples by the same panelists, only counting the number of panelis-
;0 Qett indentify the odd sample in goth tests.Then 6 panelist should be sufficient
wom . @ correct decission P 5%/ .0ther discriminative tests like rating difference
‘he.d Control may unswer not only whether a difference exists but also how great

At €rence is.

using category scales are most frequently used.The criterias most often

117¢




are: 0!
8cored are:flavour,juiciness~-tenderness,colour and overall acceptability.The c:xf

Iy scales used may be either quantitative scales- measurin i f an at
bute,or hedonic scales - indicating degree of prnference.Tgeigézgi;;Zign used ndg
scales vary and the number of categories range from 5 to 11.The large number ol
ferent scales used make comparisons extremely difficult.Bata analysis of thisema-
thods includes calculation of mean and standard deviation and often further ans’y
sis by g.g.Student’s t-test or analysis of variance,perhaps extended by mUIIiplﬁ
-comparisons tests e.g.Duncan range test.Non - parametric rank sum techniques 87
regression, and responce-surface methodology,have also been applied in somé expe’
mants./13,20,37,46,57,66,89,100,108,111,113/. ul
_Within the past 20 years there has been a remarkable expansion in the us®@ °fm—
tivariate statistical analysis to examine sensory data,and multicriteria.qua"tﬁsﬂ
}1ve-d§script1ve sensory methods,which applay principal- component ena1Y915'clue
analysis /cluster maps and hierarchical clustering/,factor analysis discri‘“i"antfor
and stepwise discriminative analysiscanonical analysis etc./46,99 i23 142/.87° g0
Ppresentation of the experimental findings specific configuaratién érapés are 3
izgngommonly recognized i.e.so called Quantitative Descriptive Analysis confi
The contemporary years of computers and microprocessors ke °591bw9
lfhe computerization of sensory and other types o? laboratoriigogidtzagamadg roﬂ
;:zgt;h: fogddgciontists and sensory analysts domain.Computer may be used fo; g;
ve an iscrimination test

7 Bat0s 109 Tae, s 1ng,cohsumer testing and sensory research./14: A

Organoleptic findings as well as technological processes oriented towafd'angﬂ%r
ering of the sensorial qualities of food are at present also recognized as 87 im&
tant factors in:marketing,operations,development and distribution of food Promm7%
ggdggr:lgozgg;bgting to thi wide scope of sensory evaluation./23,24,30,44,4755:h,

.93, i .Sensory evaluation is al g
ducts shelf 11ve./37,g5,101,147/. et o tri, - 0oy RURE L1 £ QRPRCOROREY

Our enjoyment of food is conditioned by sensory perception - sight,smallrtascT
sound and touch.Sensory perception involves the interaction of several subtlé me_
chanism and in most cases it is a composite image formed at the level of the € hyﬂ
:gii cortex as a result of the junction of all the information gathered by our

es,

Simplifying the problem,every man when confronted with food,first makes a‘“i%ﬂ

appraisal,which is an orderly and selective integration of a group of shape8:©

guré”

. - > : ; T
and intensities that proviaes a cunerent impression.This visual impression 1% 4 of

great importance for it shapes consumer attitude and influences the appreciafiond
other senses.Physical contacts with food triggers a group of sensory reactiol aand
provides a welth of information such as on: temperature,consietency,plast101ty
surface texture. uicd”
A new sets of physical sensations,which are related to: structure,texture.j Thus!
ness,tenderness and chewability,comes into play when the food enters the moutd 4 by
the sensations resulting from direct touching are complemented by those proVi,emouth
tongue,teeth,palate and oesophagus,and at this level the associated sounds anothaf
feeling influence.the consumer perceptions and in general emotional reactiun®
contribute to the appraisal of food. dese’”
Flavour of course are of paramount importance in our appraisal of food and Ve
wve_a special attention.The balance and interactions between testes and aromas g:hat
food in genaral,and meat and meat products particularly,a unique characterist
establish its identity. as
While the number of basic testes is relatively limited,the divereity of aromlaﬁ
that can be achieved and perceived attains the limits of human sensibility-Anfac:W
but not least the processing technology including such as curing,smoking,many n
ring fermented products etc.,great diversity and assortments of spices in use:2 hat
the art of cooking consists ofcombaining these sensory feelings in proportion5izyﬂ
evoke positive reactions in the mouth and in the mind to fix a clear and appet
image. ’ ; arti’
It is commonly recognized that food as such,and meat and meat products N er .
cular,is appraised on two levels - the nutritional and the sensorial.The sens0’7 g»
properties are at least33mportant as the nutritional prOpertiea,conviniencena"
lue for money and are contributing to the joy of living. ry ©
Flavour is one of the most important quality attributes of meat.The chemiﬂto
flavour is a very complex area,and the number of papers published on meat leVtiOM
has increased considerably in the past ten yéars.This proliferation of public?foft,
and renewed interest in flavour research has been attributed to an expanded € 9‘1{
to provide flavour control and modification for a large number of food producéorﬁa‘
vour,being the sum of several sensory responces to food taken in mouth,i,e. 0uv"s1R
ate,and mouthfeel,depends in large on lipid components of food which perform 2 in”
vour per se,as precursors and as flavours carriers,while the flavour molecule®
teract in number of ways:additively,synergistically and antagonistically. voul ¢
Among a number of excellent review articles and special reports on meat fla ﬂa“

the paper by W.G.Moody,which appears in 1983,and which reviews some of the imp@




;esﬁarch developments in beef flavour that have occured during the past two decades,
those by D.A.Baines and J.A.Mlotkiewicz,published in 1984 in “Recent advances

at) ® panels for meat sensory avaluation.However,laboratory panels should be adequ-
oy trained and used as an "analytical tool" or "instrument"to yield sensory dis=-
Mination or sensory intensity data./38/. :

ang Problem which deserve special consideration is related to flavour enhancing

to the relevant active substances commercially used for the purpose also in me-
fn i"dustry i,e. flavour enhancers,but time allocated for this review prevents me,
ox M detailed elaboration on these matter,and allows only to recommend you,as an
Qemple‘the paper by Oberdick,entitled "Flavour enhancer"and published in the Die
N 18Chwirtschaft,and in which physiological considerations regarding taste and aro-

A ’ L i d rt of the paper by
thee \TE ry terms ror the texture are given.The second pa pap
&eQ SE:; :i?ﬁgry/132/ deals with the practice of texture analysis by sensory mea-~
‘ua by means of instruments,analysing the physiology of 9hew1ng process,and the
%mUre profile analysis is being regarded as the clasic objective method of measu-
s%e 's for meat and meat products.According to Tilgner meat texture represants a
% 0ry quality complex and in spite of all the refinements in measurement techniqu-
Eﬁga" only be unravilled by trained testing panels able to analyse their own reaf;
to les.
‘%In a aigTﬁei paper entitled "Meat texture and rheology’ Tilgner is of tge opini?n
QrutSensory evaluation is the corner-stone of food acceptability tests and also g
t“gla importance to the manufacturer and underlines that the expert must or ought
"y p8e hig judgement on an acquired understanding of sensory examination procedgres
“b?\mUSt be capable of scrutining and objectivised,and which should give. reprodu~
Fe Fesults also with regard to tenderness,ju@cipess etc,/133/. L
o °F a first time survay is also given by Prof.Tilgner on a new f%eld i.e. on ba-
f%qa“ditive concepts and the physiology of man’s sense of.hearlng in rglation to
e in which paper the author indicates that:there is a direct connection between
t"rltu"‘)logy,odontology and auditive perceptions,that pitch,volume duration of the
§%e 8nd evenness and unevenness of biting and chewing noices can be'u§ed to chara-
ﬁ%; 28 their audibility,and that auditive perceptions can be object1v1ged,quanti—
%cia"d interpreted by measurements using oscillographic recordings,various kind of
ogr tone spectra./134/,
M%Iha gni?:a:gg produc?ion ané coésuption volume of processed meat and restructured
“% Products necessitates the development of new approaches to measure meat texture
Q“e is products often possesc textural properties that are more complex.thgn in-
ihg Muscle products.Some of the procedures employed do not provide the rel%abxlity
knchonaistency of desired results.This problem is partially due to incomplite basic
Tle 9e uf the underlaying principles influencing meat texture./zo/.
mﬁh 8nother very broad and relatively exhaustively elaborated subject concerns
%%methOdology of the instrumental textuie analysis and appropriate selection of.
a% JL‘Stified instruments among many different constructions of‘the texture testing
iQr‘lnersnbearing in mind the variety of available laboratory equippment being in use
Q\wt ® purpose,such for instance like most popular Instron Unlyersal Testinngachi-
Uy Ner-Bratzler or Kramer shear device,Ottawa Texture Measur}ng System,different
t'8p O penetrometers etc.No less important and as well extensivelly presented in | . -
‘hara:qu is a problem related to texture /tenderness/ assessment i.e. the seman- e
4 @xpressions of the measured indices involved,their multiplicity and diversi La?;]

|
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ty and great discrepancy between nomenclature used,althou r
es to systemize of the organoleptic terminology end the og?egiiegtéXpigggigﬁpo
search findings,particularly those: of instrumental are in progress./ 1,2,20,33
'43,63,64,68,82,84,87,95,102,103,112,124,126,131,132/. . "
: Recently Publi§hed paper by Berry and Leddy,should be considered as an chellmﬂ
. and very informgtlve publication on present complexity in defining characteriﬁti”a
ang procedures 1nvolved_in the texture profile panel- for ground beef patties.Parti
gg ariy fgom methodolog}cgl poin of view,and deserve to be pupularized for educé
sizni ag research activities./22/.The paper by Keeton et.al which deals with P
blia t?n sensorial properties of frankfurters belong to the same category of pUt.,
cations./62/.Worthy to be mentioned is also a paper by Hamm on relationship® P
tween water bind}ng capacity of meat and the sensory factors of meat quality 3/
The second main topics I ought to elaborate on during these session reffers i
gs;g:eted systems and instruments for controlling the quality of meat and meat pre
Analysis of multi-component meat systems has alw i she
-conventional,standard,chemical procedﬁres are to slgxstgeggreéfZ;qglérgggiggi‘“am'
for monitaring or controlling the various stages of meat products manufacture " n
a modern high-speed line,appart from being very costly and labour and time cons )
Therefore,the future of the subject under consideration belong to,and will grend
atly‘depend on the progress in instrumentation and particularly in a&tomation of ¢
+Youtine assessement and accurate determination of meat and meat products corlst:l'tu‘d‘i
ents,reflecting raw material compositien,the degree of obeying of the standardeenw
evaluating of the nutritional value of final products.An excellent review Pl’ese"tj
ng anq discussing the up-to-date developments in analytical techniques reieVﬁnttoy
meat industry was published just recently i.e. in 1984 by Patterson in a m0"°9rah
entltled:“RecenF advances in the chemistry of meat",/92/.The author is direcfi"ggﬂ
readers attenntion on two infrared apectrometry instruments for measurement Of 3
vidual components of multi -component meat mixtures i.e. on InfraAlyser 400 and i
Super Scan both working in different region of the Near Infrared spectrum,in icath‘
;:2; :;:;giinﬁ ;ypestof prodgct require different sets of calibration con;tantsa:
: shed,routine analysis of i i i b
be Xarried out %n less than Syminutespggga?t ¥ied (1enaNie. Sisnieaand. ety by
ssessment of the newer analytical techniques and inst ted 20
several authors and their findings demonstra?e that it isrggggiglgegg gggg:ﬁ sati?
factory quantitative results for the analysis of meat and meat productd /11.59‘721
80,103/.Moreover,regarding the subject matter it seems to me justified Eo recom o

you acquintance with papers on rapid methods for the determination of fat,moistug?
and -protein which were published in 33rd /1980/ and 37th /1984/ volume /issueS/ g/,
the Proceedings of Annual Reciprocal Meat Conference of Amer.Meat Sci.Assoc./90'19/,
as well as those of Arneth /9,10/,and with 2 russian authors review paper51/67:1 e
Recently scanning instruments e.g.Neotec 6350 have appeared,and at the momen
‘pirobably best considered as research tools although many factors of meat or meati‘
-aroduct samples may affect the results and require eluci-~dation before the techn
jue will be able to replace conventional analytical methods or compete with othe
rapid methods,as for example with Super Scan IR Analyser./92/. a-

Ion-selective electrode system and ion chromatography are of very valuable aﬂt
lytical tool for rapid determination of great selection of inorganic ions in meiheﬁ
product such as: sodium,potassium,calcium,phosphorus,nitrite,nitrate and many o ved

~715;42/.High-speed liquid chromatography also offers new possibilities for imProf
meat and meat product analysis./39/.Very interesting and informative selection ohoﬁ
the papers was presented during 1983 IFT - IUF0ST basic symposium on "Modern mezio“
of food analysis",including such topics as: reflectance spectroscopy,flow inje¢
analysis,atomic absorbtion and plasma optical emission spectrometry,determinat and”
of nutrients in food,determination of flavour components,sensory analysis as @
lytical laboratory tool in food research etc./8/.

A very succesful developments are observed in elaboration of automated tech
and methods for microbiology.Several rapid procedures have been proposed to ove 107
Standard Plate Count.These include: ATP photometry,radiometric measurements anc at”
pedimetric detection,the last is considered to be the most promising of these 12 de”
rumental methods.Impedance changes associated with microbial metabolism could bton
tected using a Bactometer Microbial Monitoring System M-120B /Bactomatic,Princ® nd
N.J./,which is fully authomated system capable of monitoring up to 128 samples aa’
is structured around a 16-bit microcomputer.The high correlation between the ma
dance detection time /IDT/ and the colony forming units /CFU/ indicates that tqu
impedimetric estimation of microorganisms concentration can provide substantiaf /4%
the eame information as total plate count for the microbial quality e.,g.of bee’?
50,120/ . v

The third topic which should be dealt with in these revjgw concern the addits ody
and their influence on the quality of the meat product.I dosrieed to convince @ L
that such a broad problem cannot be,as it deserve,elaborated in one brief revie
Therefore I will only to touch the subject matter, WO

Food additives,according to Methews and Steward /78/ could be divided 1
groups: 1.processing additives - i.e.for the substances which are used at the

nto ¢t
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trial level to facilitate the processing,storage,handling,or packaging of food,and
=N general are not functionally active in final product,although thoy may,as a re-
Sult of good manufacturing practices,remain in the final product at low concen-
t"Bt:l.on,and 2,final product additives - and these substances are intentional cons-
ituante of the Tinal product and generally remain functionally active following
Ocessing.
The adgitivas are than further clasified into categories according to their te-
Chnical effect and to the first group,among other,belong such agents like:aerating
Saming,colour control,catalysts,freezing/cooling,pH control agents and so on,and
O the second group such as: antimicrobisl,antioxidant,apperance control,cclours
8nd colour modifiers,flavours and flavours modifiers,nutrients,sequestrants,texture
Consistency control,emulsifiers,stabilizers,texturizersetc.,agents,
. - The selection and variety of the additives used by meat industry is quite a nu-
Merous.Terrell /128/ attempted to offer sugestions on classification of the additi-
“®8 onto such classess as: curing-preservation agents,curing accelerators,sensory
Shhancerg /which incluae such as: sugars,spices,liquid smoke preparations,starter
cultUree,enzymes,phosphates etc./stability -shelf live enhancers,chelating agents,
Orm modifiers: the last include: protein products of plant and animal origin such
38: flours,concentrates,isolates and texturized oil-seed derived protein prepara-
Ons,sodium caseinates,blood plasma,gelatin,mechanically separated meat etc./.
1 From functional point of view the additives could be classified on:binders,fil-
ers.extenders,ecidulanta,stabilizers,increaaes yield,improves flavour and slicing,
UCes residual nitrite,decreases and increases of pH,reduces cost and the like.
There are in professional technical and scientific literacure countless of pa-
P8rs and numerous reviews and monographs on the additives used by meat and food
Ndustry,on their functional properties,technological effects and on its influence
°N meat products quality,but due to self-evident limitations I am in position to
"ention only very few of them as for example some of those dealing with nitrites
/86a97,145/,phosphates /121,139,140,142/,sorbates /74,104,117,118/,acidulants /48/,
"Otein preparations /40,45,107,148/, liquid smoke preparations /98,110/ and chemi-
Cal conservants for meat and meat products /122/,being of course convinced that
"espective available literature sources are much more numerous.For the determina-
EiOn of ingredients and additives in meat products a isotachophoretic analysis is
"Ccently recommended./12/.

I would like to end these introduction to the present session with statements
e Prof.Tilgner,that:"If people care for good flavourfull food,their style of ea=~

ing Will consequently be good and probably the style of working and living,as well
Se art and science to produce good food gives pleasure and incitement to other peo
H%?’"Let us all involved in meat acience and research,in implementation of the scie
;ilfic findings,and in daily activities in meat plants to follow and to materiali-

those thoughts of Prof.D.J3.Tilgner.
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