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GENERAL ABSTRACT

Graduate School of Human Life Sciences, Jumonji University
20DA002 - LIU YAOWEI

Study on the relationship between bitterness and taste intensity of beverages
using dynamic sensory evaluation

[Background]

Poisons often have a bitter taste, which generally repels animals. However, bitterness is the
characteristic taste of coffee, tea, and cocoa, the three most popular beverages worldwide. In recent
years, considerable research has been conducted on the functional properties of caffeine, chlorogenic
acid lactones, and catechins.

However, few studies have been conducted on sencha and coffee being brewed as beverages. This
study aimed to clarify the effect of beverage bitterness on taste intensity, focusing on sencha and coffee.
Furthermore, minimal research has been conducted on the effects of varying their bitterness on taste.
Sencha was selected for tea because it is the most widely known Japanese green tea. The history of
coffee consumption is shorter than that of tea; however, as a popular beverage, it is well-consumed in
Japan. Arabica coffee beans from Ethiopia were used in the study. Because cocoa is usually consumed
with the addition of sugar and milk, it was deemed unsuitable for this study. Therefore, tea and coffee

were selected instead.

[Method]

1. Sencha

Three extraction methods were considered for this study. The water extraction method, which has
the highest stability and the lowest caffeine content in the extracted samples, was selected. Five sencha
varieties were extracted and analyzed for caffeine content using HPLC to determine the amount of
caffeine added. The acidity, bitterness, astringency, and umami of the sencha varieties were analyzed
using a taste recognition device to determine differences in taste. The extracts of the sencha varieties
were evaluated to study the relationship between the sensory evaluation of sencha and the results of
instrumental analysis. Dynamic sensory evaluation was conducted using the TI, TDS, and TCATA
methods, and sensory evaluation was performed using the ranking method for the extracts of three of
the five sencha varieties with three levels of bitterness adjusted to control, 0.01%, and 0.02%. The
influence of bitterness on the taste of sencha was investigated.
2. Coftee

The coffee extracted by the water extraction method was analyzed using HPLC and a taste
recognition device in the same way as sencha. The amount of caffeine added was determined from the

HPLC results and adjusted to three levels of bitterness: control, 0.02%, and 0.04%. Dynamic sensory



evaluation by TI, TDS, and TCATA methods and sensory evaluation by the ranking method were
performed.

In addition, sensory evaluation was conducted using coffee extracts with different degrees of
roasting, and together with the results of the taste recognition device, the impact of the degree of
roasting on the taste of the coffee was examined. Next, sensory evaluation was conducted using coffee
with caffeine added at different degrees of roasting. The effect of caffeine as a bitter substance on
coffee taste was examined.

The TI method examined the effect of caffeine addition on sample bitterness. The TDS method
examined the changes over time in multiple sensations induced by caffeine addition. The TCATA
method examined the time of appearance of the items that could be perceived by caffeine addition.
Finally, a ranking method was used to compare three caffeine-adjusted sample levels to evaluate the
taste strength and intensity of the endpoints and to study the effect of caffeine addition on sample taste

intensity.

[Results]

We performed component analysis and examined the extraction methods of sencha and coffee.
Although the taste-recognition device could not distinguish the bitterness of the five sencha tea
varieties, the astringency and umami could determine the differences between the teas. Differences
between coffees of different degrees of roasting could be determined by the acidity and bitterness
results of the taste recognition device. HPLC analysis showed that the caffeine content of the coffees
with different degrees of roasting was not significantly different between the coffees.

With regard to the sensory evaluation of sencha tea, the panel perceived it to be significantly taste
intensity owing to the addition of caffeine as a bitter substance. The bitterness intensity of the caffeine
changed the taste intensity of the sencha tea. The TI method showed that adding bitterness made the
tea taste more bitter immediately after the tea was sipped. After that, the three samples were just as
rapidly perceived as less bitter. The TDS method showed that adding caffeine affected the bitterness
of the sencha tea and also affected other tastes.

With regard to the sensory evaluation of coffee, the panel perceived the coffee as being significantly
taste intensity owing to the addition of caffeine as a bitter substance. In other words, the bitterness
intensity of the caffeine changed the taste intensity of the coffee. As the coffee was roasted more, the
bitterness became stronger and the acidity became weaker. The "bitterness" endpoints for the TI and
ranking methods showed that adding caffeine affected the duration of bitterness perceived but had
little effect on the strength of the coffee's bitterness. The TDS method showed that adding caffeine
affected not only the bitterness intensity of coffee, but also the other tastes. The TCATA method

showed that the addition of caffeine affected the time of appearance of other tastes besides bitterness.



[Conclusion]

The addition of caffeine, a standard substance of bitter taste, resulted in stronger bitterness of sencha
and coffee and affected other taste intensities, duration of taste, and other taste changes. Generally, the
intensity of a food's taste can be considered a composite assessment of various sensory perceptions.
Judging the intensity of caffeinated sencha and coffee is about the concentration of the substance that
increases, the time it remains in the mouth (duration), and its relationship to the change in taste or
flavor (complexity).

The results of the TI method showed that adding caffeine to sencha and coffee affected the intensity
and duration of bitterness, which tended to make the perceived aftertaste of the samples more complex
and increase the duration of astringency and bitterness. The results of the TDS and TCATA methods
showed that adding caffeine tended to make the astringency of the aftertaste of sencha easier to
perceive and the duration of the bitter taste in the mouth longer compared to other tastes at the same
time point. It also tended to shorten the duration of the acidity in the aftertaste of coffee.

The above results show that sencha and coffee are darker if the bitterness intensity is within a certain
range. The effect of caffeine addition on the intensity, duration, and complexity of bitterness and other
tastes is considered to be the cause of this effect.

The sensory evaluation conducted in this study could not consider the influence of aroma. Future
studies should examine the relationship between bitterness and beverage aroma and the influence of

other senses on bitterness.



