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Coffee Deodorization with Supercritical Carbon Dioxide
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Supercritical carbon dioxide was used to remove coffee odors. The odor removal efficiency was tested with coffee drink
prepared by the espresso extraction method. Five typical odors in coffee were analyzed with GC and these odors in
deodorized coffee were compared to those in control. Supercritical carbon dioxide extraction conditions were optimized as
350 bar and 70°C because the solvating power of supercritical fluid is depend on the density which is determined by
temperature and pressure. A modified head space method was applied to collect coffee odors in coffee drink prepared by
the espresso extraction method. Odors generated in coffee drink made with deodorized coffee powder were reduced by 73%

in total mass of typical five coffee odors.
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Figure 1. Flow diagram of supercritical fluid extraction system used
(D: CO> make-up tank, (2): Working tank, (3): CO> Pump, @): Heat
exchanger, (5): Extractor, ©®: Electronic back pressure regulator, @)
Separator, (8): Absorbent column, (9): Pressure gage, (0: Chiller, {D:
Product, 12: CO> vent).
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Figure 2. Flow diagram of modified headspace system used (1)
Espresso maker, ‘2): Espresso collector, (3: Heating stirrer, 4): Water
collector, (5); Mini pump, &) Absorbent column).
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Figure 3. GC chromatogram of coffee extracted by Supercritical fluid

extraction (Peak: (1) acetaldehyde, (2) 2,3-butanedione, (3) 2-methylfuran,
(4) isovaleraldehyde, (5) guaiacol).
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Figure 4. Odors (1g) of coffee (g) by temperature difference.

Korean J. Biotechnol. Bioeng., Vol. 22, No. 5

QA olitsteie] 2Vt FUshe] webx AT o
A gre 23 o] /b AL & KL, 70T
A 1 o] HAYZ FE2H+e AT F 5 UNTHFg 4)
Acetaldehyde®} 2,3-butanedione 2 %7} &7}13}o 'I}E}
g&0] 1.99) o] FretdaL, 70CAA Huje F
& et il 2-Methylfuran& 40T oA 60TC7HX] & ¢F 1.
A 2ROt 0TAN 2 AT Fheke AL
4 19lt}. Isovaleraldehyde+ 2-methylfurany} 22
HO]DV} 70CAA 1489 F& F&o| F7HIATH
Guaiacol-& 60T A FZ& a5 3.3u F7138t9 3 70T
A L1} 278k AS SC1E YT &7 80T o|de=®
AU Sl o3 2o +E Kol Badfe A2
o} &= 9)AQ=d] &3] 2,3-butanedione?} isovaleraldehyde®]
Z §8°] 60% O]O}i ZaEATk OA JHA] o3 AEY
FEFE T0CAA 7HE Bl —"F%El?;h_, 30CE 2% -3—

AN
]

h}[l
o iz §o Mo N{N

O

N
ogk

L_WL

$9e W 9% FasE AL A o= 1
g Zolzin AT, w}e}

Z70A AE-Eo] ESHAD”
A ZAARAS % Hse) E A oH AEY AA

% % 9

£ 0CHN 1 Bgol MY 58E

oI RAQ A2 Wsjol mE AHm oA HE F5

A

2907 o) stEe)
F2o] Ve G ol
E?] -,']“}0:1 60 CJ A3 L% oA 200 barol| 4] 450 bar
& WgAAT. A9 493 $US 5 mlmin

7}A} e
o f&om 1N 308 B¢ FEHA

4000 E'_'::} Acetaldehyde

- 2 Methyifuran
3000 B |sovaleraldehyde
I Guaiacol

2000

1000 1

A\
Y

300

200

Odeors extracted (ug/g coffee)

100

200 250 300 350 400 450
Pressure (bar)

Figure 5. Odors (ug) of coffee (g) by pressure difference. -
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