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Tasting ability to PTC: 
Some methodological considerations

D. Tyagi and R. Ghosh

Methods of research on taste sensitivity were reviewed. Attention was drawn to incompatible ways of 
preparing and making the tests and as a' result'to .the 'incompatibility of the results.

Since the pioneering work of Fox
[1931] who discovered PTC taste; poly
morphism, a very large number of studies 
have become available from all over the 
world. A review of literature reveals that 
s varied procédures have been adopted in 
;differentiating- 'th e - -tasters >from ¡non- 
;-tasters. Thus the use of varied techniques 
' make us to pause and think on some 
methodological issues, because if a single 
uniform technique is not used, then we 
will get different results and data thus 
obtained will be'uncomparable. I t  will also 
be difficult to find the proximity of one 
group, to another with» the help of PTC 
•tasting ability, which subsequently will
loose its utility and importance in anthro
pological studies. Therefore/in this paper
we would like to present the variedness of

; techniques adopted- (followed)* and to
stimulate a debate on the methodology of
PTC tasting ability.

Anthropological Survey of India
• V. V. Mohalla, MYSORE 570 002“

F o x  [1931] and Snyder  [1931, 1932] 
used dry crystal of PTC and para ethoxy 
phenylthiourea respectively. It ' was 
Blakesi.ee  [1932] who made a „stock

• solution of 1/3000 (0.2%), which was
about-ten times weaker than the concen
trated solution at 18°.:.” (see Hartman
[1939]). Hartman’s „stock-solution” has
been saturated- solution  ̂at- 18°C, i. e.
0.26%. Fisher’s [Falconer 1947] stron
gest solution contained 1.6 g of P I C per
1000 ml- o f  water. On the other hand
Harris and Kalm us [ 1949] used a stock
solution containing 0 .13% ’o f phenyl- 
thiourea (PTC). KANG et all [1967] used
0.16 mg o f PTC per litre of water for the
most diluted solution (no. 14). Recently
Scott-Emuakpar et al. [1975] prepared
the stock solution by dissolving 4660 mg
in one litre of hot alcohol. As „the vast
majority of recent' studies has been done
with 1949 method” [Kalmus/¡1980]: of
Harris *arid Kalmus, we can stick” to tlie
Weight suggested by Harris and Kalmus
[1949]. . ■
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In the beginning dry crystal of PTC 
[Fox 1931], dry crystal of para-efhoxy 
phenylthiourea [Snyder 1931, 1§32] and 
filter paper strips [Parr  1934] were used. 
It was Blakeslee in 1932 [Das 1966] for 
the first time who dissolved the chemical 
substance (PTC) and made'serial dilu
tions for recording the tasters ¿and non 
-tasters. Lateron Harris and Kalmus 
[1949] improved upon this serial dilution 
technique and proposed .sorting tech
nique’, which is commonly used. Gar- ' 
rate et al. [1975] used .sensitized paper’ 
for finding ,grose categories of tasters and 
non-tasters’. Scott-Enuakpor et al. 
[1975] used .filter paper strip’ (Whatman
3 mm) after immersing them in different 
serial dilution solution of PTC dissolved 
in hot alcohol. It is observed that dry 

i crystal,' dry powder, serial ¡dilution; serial 
dilution sorting, paper strip ¿and serial. 
dilution paper strip methods have been in 
practice. Das, [1966] [writes ,;B lak eslee
[1932],noted that few, could;taste bitter
ness in the solution even in high dilution, 
while they are unable to taste crystal. This 
should warn all workers against the .use of 
dry crystal or powder in PTC ¡ taste 
investigation”. Recently .serial , dilution 

; paper strip’ ¡technique has been suggested. 
Though; this seems to be a good replace
ment of .sorting technique’; but before we 
adopt this, we have to find ¡ but its 

; reliability.; Because jn this alcohpl has 
been used as a solvent in place of.water. 
So, for time being we can so ahead with 
.sorting technique’.

The studies reveal that PTC was 
dissolved in tap water [ F a l c o n e r ;  1949], 
in boiled tap water [ H a r r i s  and K a l m u s  
1949], in distilled water [ M o h r :195i], in 
boiled, water [ A l l i s o n  an d , B l u m b e r g  
1959], in double distilled deionised water 
[ C r a n d a l l  and S p e n c e  1974], in local

water [ B a r n i c o t  and W o o d b u r n  1975, 
G r e e n e  1974] and in hot alcohol 
[ S c o t t - E n u a k p o r  et al 1975]. Not only 
this S u n d e r l a n d  and R o s a  [1975] used 
distilled water for making stock solution 
and used ¡local water for making serial 
dilutions. There have been arguments for 
using distilied water,’boiled tap water and 
local water as a solvent. But what should 
be used is a debateable point. Neverthe
less, we should use only one media- for 
making the stock solution and as well as 
for making serial dilution, for which local 
water or distilled water can be used.

B l a k e s l e e  [1932] in his.family study 
„diagnosed all individuals who are able to 
taste the stock solution or weaker con
centration as tasters and those who could 
not taste the stock solution as non- 

j -tasters”. F a l c o n e r ’s  [1947] view, on the 
determination of tasters and non-tasters 
is that „the practice;during the course of

- tests and in the later works based on these 
: results (eg. B o y d  i a n d ¡BOYD [1937], 

R i d d e l l  [1939, 1940] and R i d d e l l  and 
; W y b e r  [1944]) has been to make P 6 the 
■critical concentrations, those for- whom 
this was below; the threshold being classed 
as rion-tasters”. A l s b i r k  and A l s b i r k  
[1972] „decided to place .the dividing line 
between 4 and 5 in individual 40 years old, 
and between steps 3 and 4 in age groups 
above 40”; B o n n i e  et al. [1972] used 
solution 5; as dividing line, because they 
say that „in a study ; of taste: sensitivity 
among the Jewish groups in Israel .(20) 
the antimode was found in volution No. 5 
or i.e. subjects with -taste threshold, at 
solution No. 5; or lower were regarded as 
non-tasters....”. S e t h  and S e t h  > [1973] 
separated „the tasters, from non-tasters 
between the threshold, solution number 4 
and 5...”. but antimode is at solution 
number 3. According to L i g h t m a n  et al.
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[1970] „the antimode was taken at 
solution number 4 arid few subjects in this 
group were icluded among non-tasters". 
What is this few? Sunderland and Rosa 
[1975] found antimode between solution 
number 3 and 4 ...j (and) ... subjects who 
taste threshold lay at solution no. 3 were 
all included ; as ; nontasters’’. Biiasin 
[1967], Bonne et al [1972], A lsbirk and 
Alsbirk [1972] and few others combined 
the male ¡and ¡female non-tasters to give 
the group’s (male and female combined 
together) frequency and have not con
sidered the . group' data’s antimode in 
dividing ¡the > tasters and non-tasters. 
Grand all and Spence [1974] writes that 
„the; taste threshold show a bimodal 
distribution with the antimode at solution
6 strength so that subjects who are able to 
taste a weaker solution than this are 
classified I as tasters’’. Harris and Kàl- 
;MUs;[1949],suggested that „... 'the simple , 
classification into tasters and non-tasters 
was ^essentially a reflection* of the bio- 
modal distribution of j taste threshold”. 
Das [1966] made it more clear and said 
that „... the antimode divides the dis
tribution-into; two distinct parts; the one 
toward the smaller solution number 
(higher threshold) correspond to non- 
-tasters and the other tovtasters”: Thus it 
has i been suggested that „antimode 
Value..: will be the usual .'point'of (division ' 
between tasters and non-tasters” [Kal- 
MUST1958]. ! • ' i ; : ;
i The foregoing presentation indicate 
that though most of the workers have 
used „serial dilution sorting technique” 
(the method of Harris and Kalmus), but 
not have adhere to the suggestion of 
Kalmus [1959] to use the 'antimode as 
dividing line between tasters and non- 
-tasters. As is evident from the above that 
many researchers (such as Falconer

[1947]; P a o l u c c i  ¿t al [1971]; B o n n e  et 
al [1972]; G r e e n e  [1974]; S u n d e r l a n d  
and R o s a  [1975]; D c S t e f a n o  and 
M o l i e r i  [1976]; F r i s a n c h o  et al. 
[1977]) divided the two classes (tasters 
and non-tasters) taking into considera
tion a particular solution. In some of the 
studies, the antimode have been ignored 
in dividing tasters and non-tasters for the 
combined samples [ T i w a r i  and B h a s i n  
1967; B o n n e  et al. 1972; A l s b i r k  and 
A l s b i r k  1972].

Some twenty years back K a l m u s  and 
S m i t h  [1965] have demonstrated the 
usefulness and the basis (rational) of the 
antimode and the line of optimal separa
tion, in the biomodal distribution. As has 
been pointed out earlier the majority of 
workersj agree and follow antimode divi
sion for the classification of tasters and 
non-tasteres, but no uniform pattern has 
been followed. Thus for making uniformi
ty and ¡comparability of the data, we 
should follow the antimode as dividing 
line between tasters and non-tasters and 
can adopt that (a) The antimode (fre
quency) and below this all subjects should 
be included in non-tasters, (b) If we get 
lowest frequency at two consecutive 
solutions, then one value will be included 
in the tasters and other in the nontasters, 
as the antimode will be in between, (c) If 
we get lowest frequency at three con
secutive solutions then the middle and 
below to it will give- the frequency of non
tasters, (d) If we get more than one 
antimode then the first antimode (from 
stock solution i.e. from 1) should be 
considered as the dividing line, (e) For 
finding the tasters and non-tasters fre
quency in combined sample (male and 
female together), we should always follow 
the antimode and should not pool 
male and female non-tasters frequency to



Population  ̂ 3; Author Sex N,
' 0 1 ' ! 2 1 3 ‘ 4'

Fisher’s Data - Falconer 1947 • M 390 ;16 30 21 .■ 12' r. 12
F 239 40- 10 45 - 7 1 '  5

Spaniards Pons 1955 ; m ! 203 -  12 17 11 * '4>: • 5
F 103 6 .10 - 4 2 2

Harris et Kalmus 1949 M 441 31 ' 37 21' 26 23
Onge ->v Buchi et Roy 1955 . M ■ 35 1 2 3' ■*5 . 1

F, : 31 1 1 ; 1 2 3
T  ̂ 66 : '  2 3 4 ' 7 4

Mahar ' Das et al. 1961 M ■ < 229 41, :; 52. 25 4 v 4
F , 204 15 50 30 6 5

. T  • . '433 56 102 ~ 55 , 10 9
Newar Tiwan et Bhasin 19674 ; M ■ j .298 v 21 ; 26 ; ; 12 10 12

F 291 18 ■ 24.. 9 7 7
T 589 1 39’ 50 ' 21 17 19

Korean. < - . ‘ Kang et al. 1967 -; M 403 .♦‘¿9 12 15 3 11
F 368 15 4 5 ' 17 9 5
T 771 24 ■ 27 32 12 16

Brahmin, r Mahapatra et Das 1968 M : 104 r 20 5 " ( 5 5 4
F 85 17 5 ‘ 5 4 2
T 189; 37- 10 . 10 , 9 6

] labbanites Bonne e a 1972 M 227 12 ; 11; 8 .: 3 -• 5
F 254 :11 5 4 12 ’ 6

. T .481': 23 . 16 i 12 15 11
Greenland Eskimo , Alsbirk et Alsbirk 1972 : T . 129 : - 44 17 5 1 2
Burmese Than-Than-Sint et M ' 150 2 8 3 3 3

Mya-tu 1974 F ; 450; 2 J 8 4 1 0
T -300 ; 4 ; 16 7; 4 , 3

Nigerian Scott-Enuakpor ' ‘ M 1198 123 1 33 12 : 2 : 1
et al. 1975 v-.F- 815 54 13 14 ; 1 ; 1

T 2013 177 46 26 3 2
Students ' Chakraborty et Ghoria 1972 212 3 15 25 - 19 6
Esperanza -- Greene 1974 M * 70 . 0 -  ..

F 63 0 -  . - -

T ' 133 0 . : • _ i ’ : ' w ' ■ ■;
Tocacli , ■ : -do- . ■> ■ ■' M ; 66 0 , -  : ■ -i ' -  ■

F 65 0 - ’ -  . -
T , 131 0 ■ . ■

Angami Haga,. Seth et Seth 1973 ,. . T . 150 4, v  .1... 3 0 1
Kurds ' ‘ ' " Ligntman et al. 1970 T 346 42 26 16 5 4
Cyrenaica - Sunderland et Rosa 1975 T, > 65 : 1 .10 3 : 0
Tripolitania - * T 50, 0 - 6 • 4. 1
Fezzan ''. .  ‘ 1 • -  “ - M 52 ; 2 5 : -  ■ 2 ‘ '3 '
All Libya ; ; • ? ■ ; /  ' ■ T 167 ■ i ;■ 3 . 21 9 ■ 4 ■
Kiambu Kikuyu M .5 0 . , .0 1 0 . 5

F ‘ 50 0 0 3 0
T ; . 100 0 .1 . - , '' 3 5

Murangs ,, M 40 0 0 1 ■ , 5 !
F 40 0 0 -■i 0 ■ 3''

•-' ,T i» . 80 . 0 : •' 0 . 1 T  8
Kamba M ■ 50 2 3 - 2 2

F 45 1 2 ' - 1 1
, T 95 3 ; 5 ; 3 3

Taita M ' 55 . .0 1 - 0 1
*: r F ■ - 45 1 ,0 0 0

T v 100 1 1 0 : 1
Population D V-; - 123 16 7 5 ' 2 4
Population T r ';,- 162 20 8 3 : 3 < 3

*. includes persons tasting solution numbers 15 and 16 
** indicate that no solution was used
** Distribution is. made from graph as original frequencies not given
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Non-Tasters

9 10 11 12 13 14 Author’s Qur’s

104 . 80 . 25 , ■ _ _ ■■'26,57: .28,20
63 83 12 .. - -  ■ 23,43 19,66
51 38 19 5 o 1 22,61 26,60
23 . 25 . 11 . . -7 3 2 23,30 2330 •
73 73 29 18 6 1 31,15 33,56
5* 3 1 0 : - - ' -  ■' 34,29 : 34,28
3 1 • 0 0 ;j r -  ■ < 29,03 32,26
8 4 1 0 - 31,82 3435

13 8 i 5 1 ; 5 / "  55,02 58,95
: 31, .21 - 3 0 1 51,96 51,96

44 29 8 1 6 53,58 53,58
i 54 : f 44 3 1 0 23,15 23,15
.64 42 * 25 , 7 1 2 2235 19,93 -
118 86 28 8 2 2 22,75 21,56 •

-105 '63 22 • 4 - 0 : 0 ; 13,65 . 9,68
' 104 107 45 10 2 0 16,58 16,58
? 210' 170 67 14 2 0 ' 15,05 - 15,05
' 1 1 1 2 , 0 ; 0 . -  ■ 39,42 ■; 37,50 i
' 15 9 0 0 ‘ 0 36,47 38,82

26 10 2 0 - 0 - ' 38,09 38,09J
41 43. r 18 8 20 > 19,4 , 14,98
47. 33 31 ' 16<■ 27 20,1 7,87
88 .76 49 : 24 ■ 47 ’ ■ -  "i • 19,75 ' • 16,00 -
13 6 3 * O' 0 ■, o • 53,5 - . 51,94
35 •40 15~ 11 2 1 12,67 14,00
29 55 - : 27 > '4 2 I'-. ' 10,00 10,00
64 95 .... 42 . i 15 4 2 12,00 12,00
93 567 201 45 , 45 26* 14,2 14,27

,,’.39i 429 169 40 ;: 16 ■11* : 10,1: ■ 10,18
132 996 370 85 61 37* 12,5 12,62
44 40 19 1 : 1 - 32,07 33,96
20 25 7 5 0 : <■': 2,85

, 12 18 9 /  5 . 1 9,52
; 32 ; .43 16 10 1 ; - 6,50 6,02
... 12 ... 21; . 1 2 ...4.'' ... 2 , 6,06

10 19 14 5 2 . 6,15
- 22 ....40 , 26 9 . ■ 4 530 6,10

43 37 * 29 > <7- i  7 6.00 533
. : 72 > ,30 ... 9 2 0 9 27,5 26,87
. 38 - r 0 -  i 21,54 21,54

28 3. 20,00 22,00
„ 18 3 -  : - - 1731 - 1730

84- • - ' 6 -  - -  i 19,76 22,15
16 5 - ' 3 .. -  - - 2,00 ; 2,00

„26 - 4; • -  . -  , ; 6,oo 6,00
42 /  7. - 4,00 1,00
14 2* - - " T230" 17 ,5 0 /
10 -- 0 -  • -  ■ 0,00 0,00
24 21 -  ~ - 1>25 ••
14 2 -  . - - i 14,00 J J y - 14,00
12 3 - 8,88 i l l  u 'n26 5 , - 11,58 ' v  11,57
29 5 - - - 132 r  1,81
29 6 - - Z22 i 2,22
58 11 - -  ; 2,00 ! 2,00
18 20, 11 8 3 1 •' - i ■' 2439
20 16. 15 7 2 1 \ 24,69 \

/
i
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get the non-tasters frequency of combined [1975] the same single mode distribution
(group) sample. f is observed. In these cases, how to use

We have compiled few works by dif- j antimode dividing line is difficult to
ferent workers and presented them in suggest. i -j
table 1. We have also calculated the non- It has been observed that few have used
-tasters frequencies as per our suggestions | a particular solution as the dividing line
(table 1). It is clear from the table that in j between tasters and lnon-;tasters; If we
some cases there is some differences in j accept this way of dividing f tasters and
the non-tasters frequencies. It is therefore i non-tasters then we can dispense with all
advocated here that we should come to other solution and can make only one
some conclusion and as such we start this J solution. Persons who'are unable to taste
debate, with a hope that we achieve this solution should be classed as non-
methodological unification. { J j -tasters and those who are able to taste it,

A nother point to be mentioned here ; -as tasters. Then again comes the question
that D a s  [1966] „have come: across? of j  what weight (concentration) of PTC
several instances in the data of his own as j should be considered. J J  ;• j
well as of others, in which only one mode j In the recent past a trend is setting in.
could be seen and that in the taster region ; where researchers are deleting few solu-
of the distribution, whereas the portion of tions, (table 2) though adopting Harris
cure lying in the non-tasters region "and ; Kalmus method. P a o l u c c i  et al.i
instead of showing a mode-rises up and ; [1971] prepared ;only( six solutions (A =
cuts the frequency ; axis”. In th e ; = 260.0.B = 65.0, D  = 4.0 and F = 0.25/mg
two samples of S u n d e r l a n d  and R o s a  litre water) and classified a person „non-

Table 2

Population Author
N o A B c  . D E F ".

Non-
-tasters

; mg/1 H2O r

260,0 65,0 16,0 4,0 1,0 0,25

Peruvian Indians Paolucci et al. M 163 3 0 . 2 28 93 34 ' 3 5(3,1)
1971 ; F 100 0 0 . 0 9 60 31 ;o 0 ■"

T 263 3 0 -2' 37 153 65 ■ :3->: 5(1,9)
Lowland Quecha Frisancho et al. M 442 18 10 33 221 122 38 , ■ 28(6,3)

1977 ‘ F 278 14 6 19 127 79 33 : - 20(7,2)
Lowland Mestiya -do- i M,' 436 21 11 29 234 107! 34 : 32(7,3)

■! F I 428. 20 7 23 216 149^ 13 27(6,3)
Highland Quecha -do- ; M 167 2 3 2V 98 38 5 j 5(3,0)

F 162 2 3 ¡7: 125 25 0 5(3,i)

1300 13° 13 1,3
s •

Miskito De Stefano and M-; 43 3 ¿7-. 32 ;1^ ;/ 10(23,26)
Molieri 1976 i F 53 9 41* ' 2 r ?■ 10(18,87)

Sumo , -do-..... .. M ' , 40 ' .0 39 : 2 * ’ ; . 3(7^0);
F 45 0 4 39 2 4(8,89)

Rame -do- M ' 35 0 0 24 11 0
F 44 0 1 24 19 1(2,27)
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-taster if he could not recognise a solution 
containing 65 mg PTC in one litre water 
(solu.B.) G reen e [1974] „eliminated so
lution comparable, to solution f I'.1 (8.54 
mM), 2 (4.27 mM)-i3 (2^13;mM)Vand 4 
(1.06 mM) of Harris and Kalmus (49)”. 
S u n derland  and R ose [1975] used 
Harris and Kalmus method without using 
solution number 2,8 and 10. De S te fa n o  
and M o lier i [1976] used a\,modification 
of Harris and l Kalmus (50) sorting 
method... by means of four decreasing 
solution of ,P,TC ins boiled tap water: 
solution^ (1300 mg/1); B  (130 mg/1); C( 13 
mg/1) and D  (1;3 mg/1)” only. Frisancho  
et al. [1977] used a „version of method of 
H arris and Kalm us [1949] simplified 
according to W lD STO RM  and HeNschen  
[1963] and. P a o lu c c i et al. [1971].’' 
GuLATi et al. [1981] on the basis of the 
analysis of the threshold values in several 
Indian population used „... 7 bottle 
method involving Tx, T6, T10 & T13”. Thus 
it is seen that a shortening of Harris and 
Kalmus method is perhaps under way.

Nevertheless the time has come when 
we should think over these issues and 
should come to a workable solution. It is 
suggested that till then we should follow 
Harris and Kalmus method in toto, 
without any variation.
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c z e n i e

WRAŻLIWOŚĆ SMAKOWA NA PTC; ROZWAŻANIA METODOLOGICZNE. Krytyczny przegląd 
publikacji poświęconych wrażliwości smakowej, które -  badana za pomocą PTC -  traktowana jest jak marker 
genetyczny, ujawnił znaczne rozbieżności w metodyce badań stosowanej przez różnych autorów. Rozbieżności te 
dotyczą zarówno przygotowania roztworów PTC, sposobów wykonywania testów, jak również interpretacji 
genetyczaej w badaniach poziomów wrażliwości.;

Autorzy sugerują ujednolicenie metodyki badań i podają (w tabeli 1) zestawienie zebranych z piśmiennictwa 
wyników z przeliczeniem; wg< swej własnej propozycji, częstości występowania braku wrażliwości na PTC.


