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Steam distillation process for flavor enhancement of milk coffee: Effects of condensation
temperature on volatile compounds and flavor characteristics
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Introduction Aim of this study
- There ;re fnurr;ferous .srt]udles 02 thgmf)lavor and chemlcdal - To investigate the effects of different condensation temperatures for
compounds of coffee, with more than aroma compounds steam distillation of roasted ground coffee on the volatile compounds in the
identified [1]. , , , condensates.
-h To develop milk coffee beveragesh with various flﬁvor - To evaluate the flavor characteristics of the milk coffee samples prepared
;; afrlactenstms, it |sd|n;portant to gtudé/ the egtra(f:}lon met 'O?S with each condensate, using the check-all-that-apply (CATA) question [2]
o;h.avor corfnpoun § rorr]n roasted an _”9”,“”‘ cotiee mfatefr;a S. combined with the milk coffee flavor lexicon [3] to understand consumer
- This study focused on the steam distillation process of coffee. perception of flavor attributes.
Materials/Methods
Flow of sample preparation Composition of milk coffee samples for sensory evaluation ~ CATA question (sensory evaluation)
[_Ground coffee | [Ground coffee | - Ethiopia Table 1 Composition of milk coffee samples for sensory evaluation Panel [66 (35 male and 31 female) [How to serve | White plastic cup with lid ]
~Ethiopia S8 (Lvalue) Sample Sample temp. |Under 10°C Humidity 55%
:;:;t;alue) 0008 Ex1 (MC) Ex2(MC) Ex2+CS(MC) Ex2+C50(MC) Ex2+C90(MC)  [Samplevol. |80 mi Room temp. |24°C
glflf::emxilrk;c((sxl) :ggg 70_'°° 7°_'°° 70_'00 7°_'°° How to drink | Using a straw Statistics XLSTAT (Lumivero, U.S.A.)
tGroudn_d!_clxlﬂz_ee anjs"c || :t’;:em;:%! Condensate (5°C) - - 0.48 - - Table 2 Milk coffee flavor lexicon for Japanese consumers [3]
steam distillation a , 50, or G 3 _ _ - _
Condensats ggeg - - = 0;48 0.48 Taste (14 terms) Aroma (35 terms) Texture (4 terms)
[Hot water mm%":,: [Hot water EX“R::%L Coffee extract (Ex2) - 16.00 16.00 16.00 16.00 Bitter Salty Milk Espresso  Almond Chocolate Crisp
B 7 R 00 1030 e w0 00 Shee UM e S G oeme O
Extract obtained Extract obtained P Total 100.00 _100.00 100.00 100.00 100.00 Acidic  Astringent Cream Flower Honey  Caramel Creamy
with hot water extraction| | after steam distillation opdsnats : (units: g) - - . itr i
et (Elxl) e frerst (E,;)IH : (cs, €50, C90) GC-MS ana|yS|S o fig::; R:Jﬁ:’;:ng CO::::SEd cTabfY E‘_US C(:CBO e
l’w“"" Sample vol. |1 ml Gas chromatograph | 7890B* sweet sweet milk S WY s
Milk coffee: Extraction |35°C, 3 min Mass spectrometer |5977B* Harsh Mild Artificial Roast Cherry  Green
Milk coffee: Milk coffee: Ex2 + C5 (MC) Fiber SPME Capillary column DB-WAX UI* Sugar Rich Chemical Smoke Barley Wood
El(ME) EA() CRCEILE) Statistics | JMP 14.0.0 (SAS Institute Inc.) |Flow rate 1.2 ml/min Coffee Burnt Tea Earthy
£xL+ €0 MAE) Oven iti Coffee beans Nutty Soy
40°C, 2 sec = up to 120°C (4°C/min) = up to 240°C (6°C/min) = 10 min |
*Agilent Technologies
Results/Discussion
Table 3 Principal component (PC) loadings obtained 10 i 03 ’ Ex2 + C90 (MC)
from PC analysis of GC-MS data for condensates. : 02 Greene Harsh « t Lightly sweet
S 177 E—— T L) . . * Flower . «Cream
% As 39 out of 46 volatile s Overall concentration of aroma: o1 | chemical  Grass Wood
compounds showed the : . B Milk hocolate
2~ PC1 factor loadings (red — (%) Medium = o Ex2 + CSOIMCIM Artificial | p, N\ i
in the left column) that & C50 @ Sk RS —— «Ex2 (MC)
were larger than 0.8, S O/ eeeeerennmmeegisseceesnssamanens T o1 Ex2 + (;’,(,:\,A\(,') (MO
the positive direction of g i @ 5 ary %,y'l)(mv)\;" * Sugar
the PC1 axis in Figure 2 & : .. Cs w02
% 52 \yas considered to c9o Low : High B: The condensation temperature affected | A: The milk coffee samples
present overall high s i the flavor characteristics of milk coffee. prepared with the condensates
i~ concentration of aroma 04 «Citrus showed stronger coffee flavor.
. compounds, and : -
negative direction was -10 i 0.5 .
1 5 considered to represent -10 -5 0 5 10 0.8 0.6 0.4 0.2 0 0.2 0.4 0.6
the opposite. PC1 (82.2%) F1(75.01 %)
Figure 2 Two-dimensional scatter plot of PC scores  Figure 3 Correspondence analysis of frequency of use of terms in check-all-that-apply
by PC analysis of GC-MS data. (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).

Conclusion/Perspectives [4]

[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 without 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 Milk 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.
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