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Volatile Flavor Compounds in Commercial Milk by Static Headspace,
Purge and Trap, Solid-Phase Microextraction

Sung-Han Kim*, Hong-min Lee, Ki-Woong Lee, and Chi-Hoon Chang

Research and Development Center; Namyang Dairy Products Corporation

Abstract Volatile flavor compounds in commercial sterilized milk were analyzed and identified by static headspace,
purge-and-trap, and solid-phase microextraction (SPME) methods. About 20 volatile compounds were identified by GC/
MS, and aldehydes and ketones were the most distinctive and abundant compounds. Static headspace analysis allowed the
identification of only the most abundant compounds, such as acetone. Five ketones (acetone, 2-butanone, 2-pentanone, 2-
heptanone, 2-nonanone), four aldehydes (2-methylbutanal, pentanal, hexanal, benzaldehyde) and dimethyl sulfide, all of
which were responsible for off-flavor in milk, were found by the purge-and-trap and SPME methods. The two methods
differed little in their release of these compounds, but they yielded different amounts in the extraction.
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Table 1. Area percent of volatile flavor compounds identified in commercial milk by suggested extract methods (%)
Peak Static headspace Purge & Trap SPME
No. Compounds
A B C D A B C D A B € D
1 ethanol - 2.01 - 115 - - - - - - - -
2 acetone 30.8 6.16 485 118 274 37.0 357 269 53.1 32.1 33.8 31.1
3 dimethyl sulfide - - - 121 0.49 0.72 0.82 4.41 217 0.62 2.91
4 2-butanone - 2.52 - 1.30 9.00 402 117 3.08 103 10.2 7.19 9.39
5 tetrahydrofuran - 1.94 - 1.43 - - - - - - - -
6 ethylacetate - - - - 1.53 6.93 - 5.03 0.82 1.13 0.10 1.99
7 2-methylbutanal 36.0 31.9 477 249 12.92 0.22 0.14 0.61 - - - -
8 I-butanol 504 2338 - 11.0 - - - - - - - -
9 hexane - - - - 299 262 12.1 24.7 0.76 939 152 10.8
10 2-pentanone - - - - 1.00 0.84 0.41 1.87 2.05 1.76 0.20 1.88
11 2-pentanal - - - - 0.90 0.54 0.16 0.67 - 0.94 0.63 0.57
12 dimethyl disulfide - - - - 0.31 - - - - 0.09 - -
13 toluene - - - - 327 6.83 0.28 7.28 1.75 5.10 0.50 2.89
14 hexanal - - B - 0.97 0.60 0.47 2.01 0.41 0.94 2.03 0.89
15 2-heptanone - - - - 2.07 2.26 0.51 7.08 4.70 3.70 0.30 3.93
16 heptanal - - - - 0.20 0.18 0.07 0.32 0.15 0.14 0.08 -
17 benzaldehyde - - - - 0.18 0.08 0.05 0.19 - - - -
18 dodecane - - - - 2.10 0.10 7.35 0.47 0.58 1.52 5.00 1.65
19 2-nonanone - - - - 1.20 0.16 0.27 1.36 1.62 221 0.84 2.15
20 undecane - - - - 14.9 245 5.62 1.96 624 127 13.7 10.7
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Fig. 1. Chromatograms of volatile flavor compounds in commercial milk by static headspace.
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Fig. 2. Chromatograms of volatile flavor compounds in commercial milk by purge and trap.
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Fig. 3. Chromatograms of volatile flavor compounds in commercial milk by SPME.
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