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ASSESSMENT OF TASTE PANELISTS 

T. R. Gormley, 

An Fo'ras Talti.ntais, Kinsealy Research Centre, Malahide Road, Dublin 5. 

J. Sherington, 

An Foras Talt1ntais, Statistics Department, Headquarters, 19 Sandymount Avenue, Dublin 4. 

ABSTRACT 

The tasting performance_o-~81 tasters who took part in 58 rank type laboratory taste panels on a range 
of products was studied by examining correlation coefficients, termed PO correlation coefficients, 
between personal rartk scores and the overall rank score for each panel. 

The tasters who had the highest PO correlation coefficients over a number of panels can be 
considered as above average tasters. ~-----

There was incomplete agreement between the rating of tasters as determined by this method and 
that obtained by screening the panelists with ·sweet, sour, salt and bitter solutions. 

INTRODUCTION 

Taste panels are frequently used in food production and food technology research to 
evaluate a wide range of products. In addition these panels are often used by food 
processors whose premises are in the vicinity of the institution. Such is the case .at 
Kinsealy Research Centre where upwards of 80 graduates, technicians, and administrative 
staff have taken part in a large number of taste panels over the last five years. Many of the 
taste panels have been of a rank type and were used to assess new fruit and vegetable 
cultivars, both fresh and processed, or to compare processors products with those of their 
competitors. In such a situation a continuous monitoring of tasters is desirable as it is not 
possible to use the same tasters on every panel. Over a period of time the composition of 
the panel changes as new staff are employed and others resign. In addition, tasters are 
usually required to taste a range of products in a broad overall sense, rather than become 
experts on one particular product. 

Success in any sensory test depends largely on the performance of the panel members. 
Their selection, however, is usually based on relatively brief screening tests with sweet, 
sour, salt and bitter solutions. It is desirable to fcillow this up with some form of dis
criminatory test such as the Tetrade test described by Renner and Romer {I, 2). Sawyer 
et al (3) have used repeatability estimates in sensory .panel selection. This procedure 
permits selection of a sensory discrimination panel. with a specified performance ability, 
or, knowing the panel size, the performance of a panelcan be predicted, as compared 
to the unselected population. Bradley (4) has discussed the application of Wald's 
Sequential Analysis to triangle tests which enable tasters to be judged as acceptable or 
unacceptable for taste panels. Kramer et al (5) have reported the tasting performance of 
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trained and untrained panelists on samples of green beans, and also the relative efficiency 
of employing scoring and ranking techniques. 

Results are presented in this paper for the tasting performance of tasters at Kinsealy 
Research Centre who took part in rank type laboratory taste panels. The procedure 
employed was to obtain the Spearman's correlation coefficient between the rank of each 
individual tester in a panel and the average rank for all the members of that panel. Tasters 
who consistently obtained the highest correlation in panels were considered to be the 
best and results obtained in this way were compared with assessment of the tasters using 
sweet, sour, salt and bitter solutions in order to compare ability in rank preference tests 
with the discriminating ability based on the solution tests. 

< MEIBODS 
Panel procedures , ~ 
Data for 81 tasters atKinsealy Research Centre who took part in 58 rank type laboratory 
taste panels (of from 3 to 9 samples), embracing 19 different products over a period of 
5 years, were studied. A breakdown of the tasters and products is given in Table 1. 
Samples tested were from field trials and from food processors, and the panelists were 
generally requested to rank the samples for flavour, or for preference from lst to4th or 
lst to 5th etc. depending on the number ofsamples in the particular test. It is important 
to note that not every taster took part in each panel. Sixty responses were obtained in 
most panels i.e. 3 samples x 20 tasters, 4 samples x 15 tasters, 5 samples x 12 tasters, 
6 samples x I 0 tasters. 

TABLE I: Details of tasters and products 

81 Tasters Research staff 
Technicians 
Administrative and 
Secretarial staff 

19 Products 
Apples (8)" Dairy/fruit products 
Strawberries (4) Bottled Beetroot 
Blueberries (3) Tomato k~tchup 
Blackberries (2) Brown Sauce 
Tomatoes (5) Salad cream 
Mushrooms (4) Soup 

Beans in sauce 

a Number of panels 

32 

33 

16 

(2) 

(I) 

(4) 

(2) 

(I) 

(4) 

(1) 

Male 

Female 

Blackberry jam 
Raspberry " 
Strawberry 

" 
BtaCkcurrant ,, 
Marmalade 
Wine 

56 
25 

(2) 

(3) 

(6) 

(I) 

(!) 

(4) 
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An example of a combined score sheet for a rank type taste panel is shown in Table 2 
to exemplify certain terms that will be used subsequently. The example used has only 
5 samples and 5 tasters for reasons of space. 

TABLE 2: Example of a combined score sheet for a rank type taste panel 

Sample 
Taster B s L 0 p 

A lst 2nd 3rd 4th Sth •1 

B 2nd lst 3rd 4th Sth •2 

c lst 3rd 2nd 4th Sth . •3 

D lst 2nd 
\'.: 

4th 3rd Sth •4 

E lst ,_ ~'2nd 4th 3rd Sth •s 

6 JO 16 18 25 b 

(lst) (2nd) (3rd) (4th) (Sth) c 

Lines a 1 - a5 are ranks given by -each taster to the 5 samples and are tenned personal ranks 

Line b shows rank totals for each sample 

Line c shows overall rank for each sample 

Calculating correlation coefficents 
Spearman's correlation coefficients were calculated between the personal ranks (P) and 
the overall rank (0) for any .particular panel and were termed PO correlations. If a taster 
took part in 20 panels, he had, therefore, 20 PO correlation coefficients. The mean of 
these (MPO) was calculated and used to compare tasters. 

The PO correlation coefficient of each individual in a taste panel was also compared 
with the average correlation coefficient (APO) for all the people in that panel. If the PO 
correlation coefficient of taster A in a 10-member panel was higher than the APO correla
tion coefficient for the 10 panelists he was said to be plus(+) for that panel (i.e. above 
average correlation coefficient). Thus a person who took a part in 20 panels and had 
PO correlations above average in I 7 of them and below average in 3 would be described 
as having 17 (+)panels, 3 (-)panels and a percentage positive of 85. The percentage 
positive figure is the second term used for comparing tasters . 

. A taster with a high MPO shows that he is agreeing with the average rank score over a 
number of panols. A high percentage positive figure shows that the particular tester is an 
above average discriminator, even in panels where it is easy to discriminate, i.e. where 
there is a big difference between the samples. Each taster was given a score by ranking 
MPO and percentage-positive figures, and then adding the ranks. 
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Eliminating panels where samples are similar 
Panels where the rank totals for the samples tested were similar were eliminated from the 
study as tasters were not able to discriminate between the samples. It was decided to 
group the tasters in two separate tests. In Test 1 tasters were evaluated on the basis of 
panels where the samples were significantly different (p < 0.05). In Test 2, panels where 
the range, R, between highest and lowest rank total was above a certain minimum were 
used. This included all the 'significant' panels which were used in Test 1 plus extra 
panels where the samples were not significantly different but where a trend existed. 
This procedure served as a check to see if the rank order of tasters which was based on 
'significant' panels (Test 1) was changed when extra panels were included (Test 2). It 
also enabled some additional tasters to be screened. The minimum value for R was chosen 
as: R 

->0.65 

·" f:· 
R, 

where R, is the spread required for statistical significance (p< 0.05) for a particular panel 
as obtained from rank totals significance tables (6). The effect of choosing different 

values of .!. on the elimination of panels from the study can be seen in Table 4 in the 
R, 

results section. In the case of the· 5 x 5 type panel shown in Table 2 the range for signifi· 
cance (p > 0.05) is 8 to 22, i.e. there is a significant difference between samples if the 
best sample has a rank total below 8 or the worst sample a rank total above 22. In the 
case of the panel shown in Table 2, R has avalue of25 to 6 = 19 and R, a value of22 
to 8 = 14. This gives a ratio of I 36. Since this figure is well above 0.65 .the panel data 
(Table 2) is suitable for calculating PO correlations. 

Number of panels per taster 
In Test 1 it was decided to compare only panelists who took part in at least three panels 
to ensure that each taster's MPO figure was based on a minimum of three values. In Test 

R 
1 all panels had values for - > I. In Test 2 each tasters's MPO figure was based on 

R, 
participation in at least 5 panels with .!. > 0.65 

R, 
Screening panelists with solutions 
Forty seven of the 81 tasters were screened using sweet, sour, salt and bitter solutions as 
shown in Table 3. 

The results obtained by screening with solutions were compared with those obtained 
using the correlation procedure described ab.ove. 

RESULTS 

The combined procedures of only using panels where the samples were significantly 
different and panelists that took part in at least three such panels reduced the data 
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TABLE 3: Solutions used for screening panelists 

Test 1 - Sweet, sour, salt, bitter: sucrose (2%), citric acid (0.1%), sodium chloride (0.2%), quinine 
sulphate (0.005%) 

Test 2 - Levels ofsweetnesS: sucrose (7.S, 10, 12.5, 15%) 

Test 3 - Levels of sourness: citric acid (0.375, 0.500, 0.625, 0.750%) 

Test 4 - Levels of saltiness: sodium chloride (0. 75, 1.00, 1.25, 1.50%) 

Test 5 - Levels.of bitterness: quinine sulphate (0.02, 0.04, 0.06, 0.08%) 

that could be included in Test l .Srom 58 panels and 81 panelists to 25 and 32 
respectively (Table 4). rfu,Test 2, 44 panels and 37 panelists were included based on 

H 

participation in at least five panels with~> 0.65. 
Rs 

The results (Table 5) show the relative rating of the various panelists in Test I based 
on a combinati.on of percentage positive figures and MPO values. The top twenty tasters 
are termed "Designated Tasters" and future rank type panels can be drawn up using 
tasters from this group. As can be seen there is a big fall in percentage positive figures 
and MPO values from the top of the table to the bottom. There was no strong relation· 
ship between ranking based on panel performance and the solution test score (Table 5). 

The relative order of testers in Test 2 was drawn up by the same procedure as that 
used in Test I. The ranking of the tasters in Tests I and 2 was similar except for tasters 
C, D, H, L. M and N (Table 6) each of whose position in the table differed by at least 
5 places in Tests I and 2. 

TABLE 4: Effect of choosing different values of ~ on the elimination of panels from · 
~ the study · · Rs 

R 

Rs Included 

> 1.00 25 

> 0.75 38 
>0.70 41 
>0.65 44 
> 0.60 48 

>0.55 54 

R =range between the highest and lowest and rank total 
R8 =range required for statistical significance (p < 0.05) 

No. of panels 

Eliminated 

33 

20 

17 

14 

10 

4 



• 

. • 

64 JR. J. FD SCI. TECHNOL., VOL. 2, NO. 1, 1978 

TABLE 5: Performance of tasters in rank type panels - Test 1 

Column 

2 3 4 5 6 7 8 

No.of No.of % Tests with 
Taster panels products positive MPO Score Rating solutions 

A 10 8 90 0.79 3 3 

B 3 2 100 0.76 4.5 2 5 

c 14 9 86 om 5 3 3 

D 6 6 83 0.76 7.5 4 4 

E 18 12 78 0.70 11 5 5 

F 5 4• 75 0.69 13.5 6 5 

G " 'ft 7 71 0.65 18.5 7 3 

H 9 7 67 0.67 19.5 8 3 

4 4 75 0.59 20:5 9 2 

J 20 13 70 0.64 21.5 10 2 

K 7 6 57 0.67 22.5 11 5 

L 7 7 71 0.57 24.5 12 5 

M 6 5 50 0.75 26 13 4 

N 7 4 57 0.64 26.5 14 3 

0 12. 10 58 0.52 32 15.5 3 
p 9 8 56 0.58 32 15.5 4 

Q 10 7 50 0.55 38.5 17 3 

R 8 6 38 0.61 40 18 

s 8 5 50 OSI 42 19.5 5 

T 7 6 57 0.34 42 19.5 5 

Column 1 - list of 20 highest ranked panelists 

4 - percentage of panels in which PO correlations were greater than the corresponding APO 
correlation 

5 - mean individual .PO correlation coeffic~ent over panels 
6 - obtained by ranking data in columns 4 and 5, and adding the ranks; data for 32 J>anelists 

was ranked, only 20 are-shown in this table 
7 - rating based on score in COiumn 6 
8 - number of correct results in the 5 •solution' tests. 

Only two of the additional tasters included in T"st 2 were ranked among the first 
twenty tasters. They were ranked lst and 11 th With MPO and % positive values of 0.80, 
100% and 0.44, 80% respectively. 

DISCUSSION 

The placing of tasters as shown in Table 5 can be used only as a guide to the best tasters 
for rank type panels and the relative placing of tasters with scores close together in the 
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table must not be interpreted rigidly. The rank order of most of the tasters was not 
greatly changed by the inclusion of extra panels under the conditions of Test 2. Tasters 
C, D. H, L, M and N will need to be screened in further panels in view of the change in 
their rank position between Test I and 2. 

The tasters that received a high rating can be considered as above average tasters 
bearing in mind that their ratings were computed on their performance over a range 
of different products. They cannot, therefore, be regarded as specialised tasters on the 
basis of these tests although it is likely many of them would be such, if trained specially 
for a particular product. 

The basis behind the correlating procedure used in this study is individual agreement 
with an overall score, better termed a majority score. Those tasters who disagree with the 
majority score over a nu.mber of panels can be omitted from further panels. 

While such a proced~re is valid for "difference" data, for example, levels of sweetness, 
d 

or bitterness, the situation is more complex when dealing with preference data. The 
procedure eliminates the possibility, which may very well occur, of having interactions 
between individuals or groups of panelists and the samples being tested. Thus, for 

' 
TABLE 6: Relative rank order for 20 tasters (A to T) in Tests• 1 and 2 

Test I Test 2 

Taster No. of panels Taster No. of panels 

A JO B 5 
B 3 A 16 

c 14 Lb 10 

D 6 Nb 13 

E 18 F 9 

F 5 E 29 

G 7 Mb 10 

H 9 cb 21 

4 G 11 
J 20 K 16 

K ·1 1 7 

L 7 J 27 

M 6 Hb 14 

N 7 ob 16 

0 12 R 17 
p 9 0 18 

Q JO Q 14 

R 8 p 15 

S. 8 T 15 

T 7 s 14 

a See experimental details 

bTasters whose rank is differe~t by at least 5 places in Tests 1 and 2 
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example, it is possible that one or more panelists prefers one apple variety, while most 
of the panelists prefer another. The one or two panelists who are in the minority could 
very well represent a substantial portion of the target population. 

However, while a panel of 10 to 20 designated tasters may not give a "onsumer type 
response, it can be a first step in the elimination of samples which would probably not be 
acceptable to a high proportion of consumers. For example, it would probably be 
possible to reduce 20 apple varieties to a short list of 5 using such a panel. The term 
"high proportion" is important as it is probably impossible to assess the preference of 
minorities within the population without doing a full consumer study. 

As already stated, panels with designated tasters can play a useful role in obtaining 
broad information on the preference of the majority. There are other benefits of using 
designated taste,rs. The chailce of getting a statistically significant result, when in fact the 
samples are d,!!ferent, is increased; the size of the panel can be reduced; the overall per
formance of the panel is improved and designated tasters are by definition consistent, and 
are above average discriminators. 

The PO "orrelation system for rank type taste panels can be especially useful when 
panelists are testing the same product many times. A continual appraisal and improve· 
ment of the panel can be made by looking at individuals' PO correlations from panel to 
panel. In addition new panelists can be tested by including them as 'extras' on established 
panels. 

Jf the complete data Jrom which Table 5 is assembled are inspected, tasters are found 
who are exceptionally good at tasting -certain products. Future panels for these products 
should be built around these tasters. 

Incomplete agreement between the taster ratings in Table 5 and the ratings based on 
tests with the various solutions is not surprising as testing with solutions is rather artificial 
compared with tasting actual food samples. On the basis of screening with solutions, it 
seems that taster ability cannot be predicted accurately for rank type preference taste 
panels. 
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