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Abstract

New method for producing a fine powder from commercial soluble coffee using a spray freeze-drying (SFD) technique
was investigated. The analysis of aromatic compounds was carried out by headspace solid phase micro-extraction
coupled with gas chromatography-mass spectrometry. Scanning electron microscopy and laser particle size analysis
were used to characterize the physical structure and size distribution of the SFD-derived particles, respectively.
Moreover, the moisture content and color of the SFD powder were evaluated. Eleven key volatile compounds were
identified in the commercial soluble coffee pre- and post-SFD. Recoveries of aromatic volatiles ranging from 46.8-
100.6% were observed in the overall flavor profile from the SFD-obtained powder. The particles of the aromatic
powder were spherical in nature with highly porous surfaces and a mean diameter of 18.7 pm. The moisture content
of the SFD coffee powder was 4.96%. The total color difference and chroma were 10.74+0.82 and 31.94+0.11,
respectively. This study showed that the SFD technique can be potentially employed for the production of soluble

coffee with improved product characteristics.
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Fig. 1. Schematic diagram of spray freeze-drying method.
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Gas chromatography-mass spectrometry (GC-MS)
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Table 1. Operation conditions of GC/MS (Agilent GC with MSD
detector) analysis

Instrument Condition
GC 6890 GC, Agilent
MSD 5975, Agilent
Method
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Fig. 2. Total ion chromatogram of volatile compounds isolated from soluble coffee.
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Table 2. Major volatile compounds of soluble coffee extracts pre- and post-SFD

Relative peak arca”

1) Percent of Odor
Peak no. RI Compound Pre-SFD Post-SFD recovery (%) description
1 1378 2-Methylpyrazine 0.171 0.080 46.8 Roasted
2 1437 2,5-Dimethylpyrazine 0.144 0.132 91.7 Roasted
3 1443 2,6-Dimethylpyrazine 0.136 0.071 522 Roasted
4 1553 Acetic acid 0.425 0.344 80.9 Burnt
5 1562 3-Ethyl-2,5- 0.14 0.095 67.9 Roasted
dimethylpyrazine
6 1570 Furfural 0.737 0.346 46.9 Almond
7 1642 2-Furanmethanol acetate 0.308 0.310 100.6 Roasted
8 1683 5-Methylfurfural 0.543 0.282 51.9
1H-Pyrrole-2-

9 1736 carboxaldehyde 0.106 0.079 74.5 Burnt
10 2077 2-Acetylpyrrole 0.433 0.318 73.4
11 2106 2-Formylpyrrole 0.645 0.634 98.3

YRetention 12 index calculated on DB-WAX fused silica capillary column.
DRelative peak areas to that of internal standard.

3.0kV x100 SE(M)

3.0kV x3.00k SE(M) 10.0um 3.0kV x30.0k SE(M)

Fig. 3. Scanning electron microscopy (SEM) image of coffee powder.

A, soluble coffee powder before SFD (100x); B, soluble coffee powder before SFD (500x); C, SFD coffee powder (3,000x); D, SFD coffee powder
(30,000x%).
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(Kabra -5, 2013).
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Fig. 4. Particle size distribution of spray freeze-dried coffee powder.

A, differential volume; B, differential number.

Table 3. Comparison of physical characteristics between pre- and
post-spray freeze-dried soluble coffee samples

Pre-SFD Post-SFD

Moisture content (%) 6.99+0.26" 4.96+0.26
L* 32.87+0.53 42.98+0.25

a* 14.25+0.21 13.66+0.06

Color  b* 25.29+0.22 28.87+0.12
c* 29.03£0.10 31.940.11

AEY - 10.74+0.82

DAIl values are e)%pressed as the mean+SD of triplicate determinations.
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