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Abstract

Changes in flavor characteristics of roasted coffee in 6 package models during storage were investigated by GC/
MS analysis and sensory evaluation to establish the criteria of the shelf-life of the roasted coffee in three flavor
quality-fresh’, ‘satisfying’ and ‘minimally acceptable’ levels. In direct headspace method of GC/MS, 47 volatile
compounds were analyzed and the light volatile compounds were reduced sharply at initial stage of storage and
faster in the package with air. The correlation between % retention of 2,3-butanedione and overall aroma of
roasted coffee showed good linear-relation, of which correlation coefficient (R) were from 0.999 to 0.904
depending on package models, indicating that 2,3-butanedione would be an index chemical for evaluating the
freshness of roasted coffee. In sensory evaluation of 6 package models during storage, roasted whole beans (RB)
and roasted and ground (RG) coffee in air-package were preserved in ‘fresh quality’ for 0.5~1 week, ‘satisfying
quality’ for 2~3 weeks and ‘minimally acceptable quality’ for 12 weeks, while roasted whole beans in valve-
package and roasted and ground coffees in vacuum-package, nitrogen-package and oxygen absorbent-package
were preserved in ‘fresh quality’ for 2~4 weeks, ‘satisfying quality’ for 12~24 weeks and ‘minimally acceptable
quality’ for 52 weeks. The oxygen absorbent-package was slightly less effective than other three methods.
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Table 1. Changes in total volatile compounds of roasted
beans in different package models during storage
(unit: 1000 GC area units)

Package Storage period ( weeks)

models 0 4 24 52
RB/air” 5913 3967 3139 2819
RB/val® 5118 4868 3846 3352
RG/air” 3988 2946 2271 2348
RG/vac? 5518 3927 3504 2725
RG/N,” 4032 2806 2254 1820
RG/0a” 3267 2665 1778 1897

YRB/air: roasted beans packed with air,.

“RB/val: roasted beans packed with one-way valve.

PRGyair: roasted and ground coffee packed with air.
“RG/vac: toasted and ground coffee packed with vacuum.
PRG/N;: roasted and ground coffee packed with nitrogen.
“RG/Oa: roasted and gound coffee packed with oxygen
absorbent.
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Fig. 1. Changes in total volatile compound of roasted
coffee in 6 package models during storage.
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Fig. 2. Changes in light volatiles of roasted coffee in 6
package models after 0, 24, 52 weeks of storage.
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Fig. 3. Changes in 2,3-butanedione of roasted coffee in
6 package models after 0, 24, 52 weeks of storage.

% whd ¥ Aol 1/4 $Fo 8 Fridle xR 24 F
A& AL} 2,3- butanedlone_J Helel] 28 2498
A RAFc).

A & Hulo| Aol BHE Mo| pis)

Sivetz®ol] o3} w]LA AR = AH9) Aes}
ol 7P dFE wel F 242 Musii F
AEE A 717 B TR 2718 BeFglon
pH7F AR 7] 512614 1d 3 5.022 <kzke] wis}
E Hlow, Atxe) gfulel] iy gk A 9

stuchs Ao FFH 713wl st of o8
€ W= A2 2 et} Kwansny %9 Vitzthum
TOL AL Ak A AR )] Wl 1)
2= Gl tisted Rwsigon] oy f—lﬁﬂl/‘it‘
2R 2y AE Abdo) &% Wzt iy x3, 2
F XA, AL 24, @ AaA 2AE DY) 23] A
+ Ao B 36F71x= & wWEb) fded 1d
A7 Folld e AE Aot 24 F7kES A7) AR
+ 3 AL AR dsle] HEe] A7) B
& HodFgic).

ES) % Azl g7|of ste| s s}

F& A 1687 AAF AN )9} gre] W)
< Table 2, Fig. 4, 69 v}eh} qlt}. Fig. 404 ¥
F=o| 27 4573w AAA 377} F43] it

Table 2. Sensory score of overall aroma of roasted
coffee in different package models during storage
(Sensory score : maximum 5.0)

package Storage period (weeks)

models ¢ 2 4 12 24 52

RB/air 4.0 34 2.6 1.9 1.6 1.0
RB/val 4.0 4.1 3.7 3.1 2.8 20
RG/air 4.0 28 2.4 22 1.9 1.1
RG/vac 4.0 38 32 3.0 28 2.2
RG/N; 4.0 3.5 3.0 3.0 29 2.0
RG/Oa 4.0 35 32 2.7 2.7 2.0

F-values of over all aroma calculated by analysis of variance:
RB/air: 14.25*** RB/val: 19.84***

RGair: 86.70***, RG/vac: 94.58***

RG/Nz: 5.49*** RG/Oa: 15.30***
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Fig. 4. Changes in sensory score of overall aroma of
roasted coffee in 6 package models during storage.
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Fig. 5. Changes in sensory score of unpleasant aroma
of roasted coffee in 6 package models during storage.
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Fig. 6. Changes in sensory score of overall taste of
roasted coffee in 6 package models during storage.
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Fig. 7. Correlation between % retention of 2,3-butane-
dione and sensory score of overall aroma of RB/air
during storage. (RB/air: roasted beans packed with air.)
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Fig. 8. Correlation between % retention of 2,3-butane-
dione and sensory score of overall aroma of RG/air
during storage. (RGfair: roast ed and ground coffee packed
with air.)
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