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Introduction

Nowadays instrum ental and analy tica l methods are often used in research work, but 
when organoleptic characte ris tic s  are to be described or assessed in d eta il, a sensory 
method is indispensable because a sensory evaluation  gives results that cannot 
adequately be determ ined by physical or chem ica l tests. A n a ly tica l or instrumental 
methods are on the other hand ava ilab le  to support the sensory methods.

A t  the Danish M eat Research  Institu te  (D M R I) taste panel assessments are used to 
measure quality a ttributes in m eat, particu la rly  pork chops and beef, and the results are 
often supported w ith  ob jective methods.

This paper w ill describe experience in taste testing fresh pork a t the D M R I.

jr® "■
The D M R I has two taste panels w ith  8-9 members in each panel. J h®af1g e ^  
housewives from the nearby town and experienced in taste panel work. Ages ^  ¡„tip 
35-66 years (average 56). The panel members are selected on the basis ^  
ab ility  to identify the basic tastes, ab ility  to recognise and describe °  sC«l*' 
quality a ttributes, ab ility  to repeat an evaluation  and ab ility  to use the sco „„i 
order to m aintain these ab ilit ie s  it  is necessary fo r the taste panels to 
sensory evaluation  regu larly.

Testing the taste  panel members J

The taste panel members are tested once a year. The test is carried  out on.^hchis ^  
tastes (sa lt, sour, sweet and b itte r) and on representative product types - 
pork chops. The test is divided as follows:

Step  1. ift*

Identify ing  diluted solutions of the four "bas ic " taste qualities. The concentre 
solutions used are above threshold values.

M ate ria ls  and methods

A  standard method has been developed fo r assessing the eating quality of pork, m ainly 
pork chops.

Sampling and m aturation of meat

One day a fte r  slaughter a pork loin about 25-30 cm  is cut from  the rib end of 
Longissimus Dorsi. The rib end is chosen for p ractica l purposes. The loin is boned out, 
de-fatted to about 5-10 mm fa t  thickness and aged at 2 °C  t i l l  7 days a fte r slaughter. 
Ageing has a positive e ffe c t  on tenderness in normal pork loins (Buch ter and Zeuthen, 
1971). The main e ffe c t  is established on ageing 3 days, but ageing for a week gives the 
optim al e ffe c t. F lavou r is not a ffec ted  on ageing for a week. I f  necessary, the loin can 
then be frozen below -20 °C  until required w ithout any e ffe c t  on taste ch aracteris tics.

Step  2.

Ranking each of the four "bas ic" taste solutions. The concentrations are ■

Sa lt Sour (C itr ic  acid) Sw eet (Sugar) B it te r  (Quinine

as fol>oW,! 

ch l°r 'de)

0.050 g/1 
0.025 g/1 
0.000 g/1

2.50 g/1 0.80 g/i 10.00 g/1
1.25 g/1 0.40 g/1 5.00 g/1
0.00 g/1 0.00 g/1 0.00  g/1 - ,

A ll  solutions are coded w ith numbers. When the panellists rece ive  the t o ^
told to iden tify  the taste before they rank them . The purpose of the ranki 9 ^  thrt! 
that the panellists are sensitive and able to find d ifferences. In this case 
of any one member is not of im portance.

P repara tion  o f unfrozen chops

The loin is sliced into chops w ith a thickness of 2.0 cm  and allowed to reach a centre 
tem perature of about 2 0 °C  before preparation. The chops are then heated for 8-10 
m inutes depending on size without additional fa t on a griddle p late, being turned a fte r 
2, 4 and 6 m inutes cooking respective ly . The tem perature of the griddle p late is about 
170 °C  fa lling  to 150 °C  when turned the firs t  tim e and about 140 °C  and 130 °C  when 
turned the second and th ird  tim e. This method gives fried chops w ith  a centre 
tem perature of about 6 5 °C , i.e . not w e ll done, but w ith  a light pink colour. This centre 
tem perature gives optim al ju iciness and tenderness for this cooking method and there 
are no problems in using such a low tem perature in Denmark because Trich ine lla  spiralis 
has not been found in slaughter pigs since 1929. Cooking losses are registered and range 
from  10 to 20%  depending on the m eat quality used.

Prepara tion  of frozen chops

Be fo re  preparation the loin is  thawed in a re frige ra to r at 4-5 °C  for 20 hours. This 
tem perature and tim e gives the minimum of drip loss. The chops are sliced in the same 
w ay as the unfrozen chops and cooked as before.

Step  3.

F lavou r assessments are carried  out w ith  pork chops having d iffe ren t 0 ¡̂pg e 
example rancid  flavour, fishy flavour and various off- flavours from 
ments.

i t - , 7
Step 4.

Tenderness assessments are made w ith  pork chops having a wide range 1 ^
order to measure the panellists' ab ilities  to award d iffe ren t scores to d in  
Fo r  this purpose chops w ith  d iffe ren t m eat qualities are often used.

, , the Hi*1
These above four steps are carried  out in one session which is repeated 
establish the panel members' ab ilit ie s  to repeat themselves.

O rganoleptic assessment

The chops are cu t into samples 2 cm  across and 4 cm  in length, coded w ith  numbers, and 
presented hot to the taste panel. The taste panel is given no inform ation about the 
experim ent before taste testing. The lim it for the number of samples per session is 
found to be 12-15 divided into 3-4 servings. The samples are scored for colour (fried ), 
flavour, tenderness, ju iciness and overa ll a ccep tab ility . The scoring sca le  used is a 
sym m etrical hedonic 11-point sca le , verba lly  anchored w ith  categories as follows:

Colour Flavour Tenderness
+5 Ideal Ideal
+4 Exce llen t Ex ce llen t
+3 Ex trem e ly  good Ex trem ely  good Extrem ely  good
+2 Very good V ery good Very good
+1 Good Good

0 N e ither good nor bad N e ither good nor bad N e ithe r good nor bad
-1 M arg ina lly discoloured M arginal off- flavour M arg ina lly  tough
-2 Slightly  discoloured Slight off- flavour S lightly  tough
-3 D is tin c tly  discoloured D is tin c t off- flavour D is tin c tly  tough
-4 Stronqly discoloured Strong off- flavour V ery tough
-5 Poor Poor Poor

Ju ic iness O vera ll a ccep tab ility
+5 Ideal Ideal
+4 Exce llen t Exce llen t
+3 Ex trem ely  good Ex trem e ly  good
+2 Very good V ery good
+1 Good Good

0 N e ither good nor bad N e ither good nor bad
-1 M arg ina lly  dry M arg ina lly bad
-2 Slightly dry S lightly  bad
-3 Dry Bad
-4 Very dry Very bad
-5 Poor Poor

Fo r  ca lcu lation , a ll verba l scales are subsequently transform ed to scores as indicated.

A t the D M R I this sym m etrical scoring scale has alw ays been used in taste testing. In 
other countries, for example G rea t B r ita in , France  and Germ any m eat research 
institu tes (D ransfie ld  et al., 1982) do not use the position 0, "ne ither good nor bad", 
where the tasters don't rea lly  make up their minds about the sample. The scale, 
however, works ve ry  w e ll at the D M R I and the tasters find this position useful in taste 
testing.

The amount of sample each panellist puts in her mouth is of the same dimension. The 
sample is divided into two p ieces in the longitudinal d irection  and the panellist first 
chews one ha lf and then the other. This method makes it  possible to establish if there is 
a d iffe rence  in tenderness w ith in  a sample. When tasting, panellists are not allowed to 
swallow  the sample because this can cause fatigue before a ll the samples are evaluated. 
Betw een  samples panellists rinse the ir mouths w ith  m ineral-water. One taste  testing, 
including 12-15 samples, takes about an hour. The panellists are told the purpose of the 
experiment a fte r it is finished.

tion®:
An example of a tenderness assessment (step 4)

The data are treated  using a three-way analysis of va riance  w ith  in te ra c ts  

Y  = p + Taster (T ) + Session (S) + M eat Q uality  (M Q ) + in te ract '0
n  * q v m q ) + F  a( T x S  + T x M Q  + S x  MQ)  + E

The results norm ally show a significant d ifference between taste paiinel 1

between m eat qualities, but not betw een sessions.

Fo r example in 1983 the average tenderness score tor tne wnoie.Jppane“ ' 
individual panel members ranked according to levels showed that tn 
divided into two groups.

for the whole matf lel*'5**

D iffe rence  between panel members

Scores w ith  same le tte r  underneath are not d iffe ren t (p

0 .3  0 .5  0 .5  1.0 1.0 1.2 1.2 1.3 1.7 1.8 1.8 2 .0  2 .2  2.3 p
a a a a a a a a a b b b b b b

In the same test no d iffe rence  was found betw een the two sessions, 
panellists were a ll able to use the same scoring leve l in the two session .

D iffe ren ce  betw een sessions

Session 1 Session 2

Tenderness score 1.5 1.4

tiy
< n.ooi)-S ig n ifican t d ifferences w ere found between m eat qualities (p < , ni  sc0’ 

panel members were able to find these d ifferences, although d i f f e r  
were used.

D iffe ren ce  between m eat qualities

M eat qunlity P S E Norm al D F Ü

Tenderness
score -0.6O 1.6b 3 .4e
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Lining tasi.e testing

c âracteristir d l^ erent 'neat quality (P S E  or not) a c lea r e ffe c t  on taste 
Were scored m '1  , Und> especia lly tenderness. This experim ent showed that PSE-chops 

uch lower than normal chops, especia lly in tenderness.

Means with
¿ l^ e c t  of meat qu a lity  on taste characte ris tic s  in pork chops 

same superscript are not d iffe ren t. N S : non sign ificant. * * *  p <

Meat
quality

T A ST E  P A N E L  SC O R ES

Fried
colour

Flavour Tenderness Ju iciness
O vera ll
accep t
ab ility

PSE
Normal

2 .0a
2.5b

0.9a
1.7b

-0.7a
1.7b

l . i a  
2.0b 
* * *

-0.5a
1.3b

« * *

'Jourc»; a
art ° n and Bejerholm , 1982, unpublished work).

'ntra,nu3cutary êsting P '9 S of Danish Landrace, Hampshire and Duroc, a wide range of 
¡ ^ a l l y  g0 o . at levels (high or low) was obtained. W ater holding capacity  was 

tra'nuscuiar f . °r ali  grouPs- This experim ent showed a positive e ffe c t  of increasing 
at on flavour, tenderness and juiciness.

E „
‘nt rarnuscu lar fa t on taste characte ris tic s  in pork chops 

d ifferent superscripts are d iffe ren t. » * :  p < 0.01, * * * :  p < 0.001

(So,

%
T A ST E  P A N E L  SC O R ES

intra-
Muscular

fat
Fr ied
colour

Flavour T enderness Ju ic iness O vera ll
accep t
ab ility

1.47a
2.89b
4.34C

2.5a 0 . 8a 1.3a 1.7a 0 .6 a
2 . 9b 1.7b 3.1C 3.2C 2.0b
2 . 8b 2.2C 2 . 4 b 2 . 5b 2 . 0b

. . . * * *

• Mikkelsen and Barton , 1980, unpublished work).

w ^Eeriments
feed-

mea^ 9S w ith increasing amounts of animal fa t (pig fa t) instead o f barley and 
iv erirn»rx. .» an e ffe c t  is found on taste characte ris tic s  in pork chops. In this 

t rep laced up to 30%  of the to ta l energy content o f the feed. The
|w ? ,,hent ani’ T  e ffe c t  is f ° und on taste characte ris tic s  in pork chops. In this 
H(C ts ̂ owed 7h  fat rePiaced UP t0 50%  of the to ta* energy content o f the feed. The 
The ever the f f  a t f*avour scores decreased w ith  increasing amounts of anim al fa t. 

° ff'flavou f Ct was on,y sign ificant between pigs fed w ith 0 and 30 percent fat. 
r ound was characterised  by the taste panel as a "s ligh tly  sour" taste.

. ........u r £SLQ f feeding animal fa t on taste cha racte r is tic s  in pork chops
: n°n  »; Sarne superscript are not d ifferen t.

S'9"'ficant, *: p < Q.05

T A ST E  P A N E L  SC O R ES

Fried Flavour Tenderness Ju ic iness O vera ll
colour accept-

ab ility

2.1 1.1b 1.2 2.1 0.8
2.2 O.Bab 1.7 2.3 0.8
2 .3 a .8 ab 0 .8 2.3 0.3
2.2 0.53 0 .7 2.2 0.2
NS * N S NS NS

051 Mort,enr.en et a l., 1983).
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