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Table 1 Composition of milk coffee samples for sensory evaluation

GC-MS analysis

Composition of milk coffee samples for sensory evaluation CATA question (sensory evaluation)

As 39 out of 46 volatile 
compounds showed the 
PC1 factor loadings (red 
in the left column) that 
were larger than 0.8, 
the positive direction of 
the PC1 axis in Figure 2 
was considered to 
present overall high 
concentration of aroma 
compounds, and 
negative direction was 
considered to represent 
the opposite.

Table 3 Principal component (PC) loadings obtained 
from PC analysis of GC-MS data for condensates.

Figure 2 Two-dimensional scatter plot of PC scores 
by PC analysis of GC-MS data.

Figure 3 Correspondence analysis of frequency of use of terms in check-all-that-apply 
(CATA) question for milk coffee samples. Of the 53 terms, the terms that showed a 
significant difference in Cochran’s Q test between the samples are shown (p < 0.05). 

- There are numerous studies on the flavor and chemical
compounds of coffee, with more than 800 aroma compounds
identified [1].
- To develop milk coffee beverages with various flavor

characteristics, it is important to study the extraction methods
for flavor compounds from roasted and ground coffee materials.
- This study focused on the steam distillation process of coffee.

- To invest igate the effects of different condensat ion temperatures for
steam dist illation of roasted ground coffee on the volatile compounds in the
condensates.
- To evaluate the flavor characteristics of the milk coffee samples prepared
w ith each condensate, using the check-all-that-apply (CATA) quest ion [2]
combined w ith the milk coffee flavor lexicon [3] to understand consumer
perception of flavor attributes.
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Flow of sample preparation

[GC–MS] 
- PC analysis results indicated that each condensate was characterized by their overall concentration of aroma.

[Sensory Evaluation]
- The milk coffee samples prepared with the condensates showed stronger coffee flavor than those prepared w ithout the condensates.
- Changing the condensation temperature for steam distillation was considered to be effective for providing various flavor characteristics for milk coffee.

[Practical Application]
- Application of steam distillation for coffee extraction process is considered to be effective to produce milk coffee that have more broader range of

flavor characteristics from the same starting coffee material.
- Based on the results of the study, Morinaga M ilk Industry Co., Ltd. has installed a steam distillation system for coffee in its own beverage plant and 

utilizes it for the production of ready-to-drink milk coffee.


