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Evaluation of the Bitter Taste in Virgin Olive Oil 
F. Guti6rrez Rosales*, S. Perdiguero, R. Gutierrez and J.M. Olias 
tnstituto de ta Grasa y sus Derivados, 41012-Sevitla, Spain 

A n  analytical method has been developed to evaluate the 
intensity of the bitter taste in v i rg in  olive oil. Results from 
the proposed  method,  based  on ex t rac t ion  of the bitter con- 
s t i t u e n t s  of  v i rg in  ol ive oil  w i th  methanolhvater and 
measurement of the absorbanee at 225 nm, show a signifi-  
c an t  cor re la t ion  w i t h  the intensity of bitterness that had 
been evaluated in a sensorial manner by a panel .  The 
developed method, therefore, offers a real  alternative to 
the panel test for the evaluation of this attribute. 
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Bi t t e r  t a s t e  is one of t he  charac te r i s t i c  a t t r i bu t e s  of v i rg in  
olive oil (1,2). I t s  in tens i ty  varies g rea t ly  and influences con- 
sumer  a t t r ac t ion  and  accep t ance  Thus,  a l though  a low in- 
t ens i ty  is p leasant ,  a h igh  one lessens  the  organolept ic  
charac te r i s t i cs  of the  oils and,  consequently,  the i r  quali ty.  
This  makes  consumer  reject ion poss ib l e  caus ing  commer-  
cial problems.  

Present ly  evaluat ion of the  b i t t e r  t a s t e  in virgin olive oils 
can  only  be  m a d e  in a sensorial  m a n n e r  (panel test)  or  by  
H P L C  (high-performance l iquid chromatography)  analys is  
of an oil ex t r ac t  and  quan t i fy ing  four of i t s  components ,  
as  these  correlate well wi th  the  in tens i ty  of b i t te rness  de te~  
mined  sensor ia l ly  (3). In te res t  in the  topic  has  led us  to 
develop a quicker  and  easier  technique;  and  the  resul ts  are 
p resen ted  in th is  worl~ 

MATERIALS AND METHODS 

A n a l y s i s  was  ca r r i ed  ou t  on 75 samples  of v i rg in  olive oil. 
O c t a d e c y l  (Cls) d i s p o s a b l e  e x t r a c t i o n  c o lumns  (6 mL) 
f rom J.T. B a k e r  Chemica l  C o m p a n y  (Phi l l ipsburg ,  N J) 
were used .  F o r  t h e  e x t r a c t i o n  p rocedure  of t h e  b i t t e r  com- 
ponen t s ,  a s a m p l e  of  1 . 0 _  0.01 g v i rg in  ol ive oil was  
d i s so lved  in 4 m L  hexane  and  p a s s e d  over  t he  Cls co lumn 
[prev ious ly  a c t i v a t e d  w i t h  m e t h a n o l  (6 mL)  and  w a s h e d  
w i t h  h e x a n e  (6 mL)]. A f t e r  e lu t ion ,  10 m L  hexane  was  
p a s s e d  to  e l im ina t e  t he  fat ,  a n d  t hen  t h e  r e t a i n e d  com- 
p o u n d s  were  e lu t ed  w i t h  m e t h a n o l / w a t e r  (1:1) to  25 m L  
in a t a r e d  beaker .  The  a b s o r b a n c e  of t h e  e x t r a c t  was  
measu red  a t  225 n m  a g a i n s t  methanol ]water  (1:1) in a 1-cm 
cubet te .  The  i n t e n s i t y  of b i t t e rnes s  (IB) of t he  oil s amples  
was  e v a l u a t e d  b y  t h e  p a n e l  of the  I n s t i t u t o  de la  Grasa .  
This  pane l  was  formed by  12 tas ters ,  and  a five~point scale 
was  u s e d  (3). The  s t a t i s t i c a l  ana lys i s  was  ca r r i ed  ou t  w i t h  
a Mode l  I I  r eg ress ion  ana lys i s  b y  the  th ree -group  m e t h o d  
of  B a r t l e t t  (4), a n d  co r r e l a t i on  ana lys i s .  

RESULTS AND DISCUSSION 

The  p r e l i m i n a r y  t e s t s  re fe r red  to  above  showed t h a t  t he  
b i t t e r  componen t s  are ex t r ac t ed  from the  oil and  recovered 
c o m p l e t e l y  u p o n  e lu t i on  w i t h  MeOH-H20 ,  because  t h e  
f inal  a q u e o u s  p h a s e  g ives  t h e  in i t i a l  b i t t e r  t a s t e  and  i t  
is  c o m p l e t e l y  l a c k i n g  in t h e  oil. 

TABLE 1 

Absorbance Data at 225 nm and Taste Panel Scores for 75 Virgin Oil Samples to Evaluate Degree of Bitterness 

Samples K222 IB Samples K222 IB Samples K222 IB 

1 0.322 3.3 26 0.237 2.4 51 0.132 1.6 
2 0.351 3.5 27 0.205 1.6 52 0.187 2.0 
3 0.217 2.3 28 0.172 1.1 53 0.149 1.0 
4 0.321 3.1 29 0.208 2.6 54 0.236 2.2 
5 0.109 0.9 30 0.189 0.8 55 0.161 1.2 
6 0.330 3.5 31 0.159 0.8 56 0.347 3.1 
7 0.203 1.9 32 0.213 2.2 57 0.304 3.6 
8 0.189 1.9 33 0.181 0.9 58 0.222 1.9 
9 0.119 1.1 34 0.022 0 59 0.266 2.9 

10 0.231 2.5 35 0.159 1.0 60 0.218 2.8 
11 0.135 0.9 36 0.127 0.8 61 0.201 2.6 
12 0.277 2.6 37 0.155 1.3 62 0.138 1.5 
13 0.217 1,9 38 0.244 2.6 63 0.291 3.0 
14 0.219 1.4 39 0.203 2.0 64 0.295 3.2 
15 0.084 0.4 40 0.246 2.5 65 0.102 1.3 
16 0.348 3.6 41 0.209 2.3 66 0.086 0.6 
17 0.180 1.3 42 0.292 2.7 67 0.298 2.9 
18 0.193 1.5 43 0.224 2.4 68 0.280 2.9 
19 0.151 1.1 44 0.282 2.7 69 0.168 1.7 
20 0.046 0 45 0.265 2.4 70 0.119 0.9 
21 0.239 2.6 46 0.227 2.3 71 0.308 3.2 
22 0.454 3.9 47 0.199 2.0 72 0.326 3.6 
23 0.287 2.4 48 0.165 1.2 73 0.298 3.3 
24 0.182 1.4 49 0.208 2.2 74 0.068 0.4 
25 0.274 2.7 50 0.275 2.8 75 0.076 0.5 
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The absorbance spectrum of the extract  presents two 
maxima at  225 nm and 278 nm, respectively. The former 
best  defines the difference, and thus the 225 nm wave- 
length has been chosen in this study. The results are ex- 
pressed as the absorbance of 1 g in 100 (K225). Table 1 
shows the K22 ~ values and the intensity of bitterness for 
the 75 samples studied. The correlation coefficient obtain- 
ed is r -- 0.914, which is extremely significant for 73 
degrees of freedom: r(0.001, 73) -- 0.380. 

Given an experimental value of K22 s, the intensity of 
bitterness tha t  might  be expected from a taste panel is 
calculated from the following expression: IB ---- 13.33 
K225 -- 0.837. 

From the results of this work, it is deduced tha t  K22~ 
of the order of 0.140 or less correspond to oils with inten- 
si ty of bitterness 1 or less, i.a, to non-bitter or almost im- 
perceptibly bitter oils. As has been stated, when the in- 
tensity of bitterness increases, problems can arise for the 
oil's direct consumption. Al though there is no clear or 
established limit, experience has shown t h a t  such prob- 
lems begin to appear when the intensity exceeds 2.5, c o r -  

responding to a K225 value of 0.250, which can serve as 
an obvious reference point. K225 values of the order of 
0.360 or higher correspond to quite bitter oils (high or ex- 
tremely high intensities), which are rejected by many 
consumers. 
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