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Rapid Determination of Aroma Components in Apple Wine by
Head Space Solid-Phase Microextraction HS-SPME
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Abstract A rapid and simple method was developed for determination of aroma components of apple
wine by head space solide-phase microextraction HS-SPME coupled to capillary gas chromatography-
mass spectrometry  GC-MS . Four parameters including fiber coatings extraction time
concentration of salt and extraction temperature were optimized. 2-Octanol was used as an internal
standard for accuracy improvement. The method was characterized by the good linearity within the
concentration range of common aroma components presented in apple wines with satisfactory
recoveries.
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Solid Phase Microextraction

SPME 20 90

SPME
SPME/HPLC
SPME
Poly-
acrylate PA Polyethylene glycol
PEG Poly-
dimethylsiloxcane PDMS .
Head Space Solid
Phase Microextraction HS-SPME 3-10
HS-SPME HS-
SPME
GC-MS
HS-SPME—GC-MS
1
1.1
1.1.1 Fuji
1.1.2 Saccharomyces cerecisi-
ae ! .
1.1.3 Pectinex SXL  Novo
Nordisk 2- 2-Octanol  Sigma
1.1.4 HS-SPME 1
SPME 100 pm PA 85 pm

PDMS
Supelco. Co
Trace MS Finigon
SPMEF #
PR /,:ﬁéﬂ,
Bpr
1 HS-SPME
Fig.1 Commerical HS-SPME device made by supelco
1.2
1.2.1 2002
12% ' .
1.2.2
1 SPME PA  PDMS
PA .PA
PA
PA PDMS
275 C 5
h 250 C 3 h.
1h 30 min.
PA 15 mL
2.5 g NaCl 10 mL 0.1 mL
2- 0.5 mg/mL 50 C 10 min
PA 50 C 40 min GC 2 min
GC-MS
PDMS 15 mL
2.5 ¢ NaCl 10 mL 0.1
mL 2- 0.5 mg/mL 30 C 10
min PDMS 30 C 15 min GC
2 min GC-MS
2 GC MS
GC 1 L.
OV1701 30 m . 45 C 1 min
5 C/min 190 C 25 min.
He 1 mL/min.
250 C 250 C.
MS EI 70 eV
0.25 mA. 1 500 V.



33~450 AMU. 200 C.
3 Xcalibur 2
NIST 2.1
library 107 k compounds ~ Wiley library 320 k “
compounds version 6.0 . K PA
800 1000 . PDMS
2- .
4.94 mg/L 12 PA PDMS
2- .
PA 25 g/dL NaCl
30 min 40 C PDMS 25 g/dL NaCl
15 min 40 C
2- 1
1 PA PDMS
Tab.1 Comparison of aroma components extracted by PA- and PDMS-coated fibers
PA PDMS PA PDMS
N, N, 2 3- N, V
N/ N/ N N
N, N 2- N, N,
-2- NG NG N/ N
N/ N/ 2 -4- N/ N
N N N N
N N N
N, N, 2- N, v
N/ N/ N/ N/
N/ N/ N/ Vv
N N N, N
N/ N
N/ N/ 1 1- N/ N/
N/ N/ 2- -3 2H - N
J J 6 5 -2- N
N/ N
2- -1 N N 2 3- N
N/ N/ N/ N/
N,
1 PA PDMS 4 -2-
32 PDMS 3 2H - 6- -5- -2- 2 3-

PA PA PDMS . PA
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Tab.2 Linear range used for apple wine aroma components

determination using PA-coated fiber

mg/L R?
0.0200 ~ 4.184 0.9121 270008
0.2510~50.192  0.9503 7233080+
0.0477 ~9.528 0.9621 )7 O
0.8968~179.368  0.9676 1 32312% "
0.0476 ~9.512 0.9935 (9)'.33;‘1-307“
2- 0.3132~62.752 0.9923 {.:65555-611“
0.1910 ~ 38.012 0.9259 g)';gf;“g“
0.0151 ~3.032 0.9573 g)'.z797~f“6x+
0.0194 ~ 3.872 0.9866 705 AP
0.01616~3.232  0.9468 ) 22302%~
0.0282~5.640 0.9718 F 218

2- x
2z y

mg/L .
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Tab.3 Recovery of some aroma components added to Fuji

apple wine using PA-coated fiber

/ / o /
mg/L mg/L ?
3.14 2.43 77.58
37.61 43.26 115.04
7.15 8.18 114 .47
134.52 154.50 114.85
7.13 6.77 94.90
2- 47.06 47.71 101.38
10.66 12.77 119.87
2.27 2.53 111.47
2.42 2.57 105.84
4.23 3.34 78.91
2.6
4
4. 4
57 160 500766 1356 1793 2235
4.4
10.68
ar 2.35
3F $6.00 13.07 26.04
2.50
2r 5.64 29.21
hos 24.03
Ly L\ 21766 37
UU- 15.66
0 1 " : ! L
0 5 10 15 20 25 30
B [A)/min
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Fig.4 Total ion current chromatogram of aroma Com-
ponents in Fuji apple wine
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28.1% 40.6%
3 10
219.0 42.9 95.66%
6.5 mg/L 81. 6% 2- -1-
16.0% 2.4%. 10 53.6%
2- -1- 2- -1-
4
Tab.4 Content of aroma components of Fuji apple wine identified by HS-SPME
/ / / /
min mg/L min mg/L
3.61 7.28 2- 14.02 4.94
3.69 31.76 -2- -3 2H - 14.40 0.01
2- -1- 5.00 39.73 15.66 0.51
I 1- 5.72 0.02 17.15 0.02
5.89 11.09 17.93 2.15
6.54 1.28 18.35 14.54
2- -1- 7.66 144 .33 20.04 3.41
7.97 0.23 -2- 20.62 1.99
8.44 T 22.35 0.93
10.00 0.61 2- -4- 22.88 0.01
-2- 10.08 T 2 3- 22.97 0.02
2 3- 10.68 0.48 24.03 0.91
10.97 2.11 25.64 2.28
2- 12.28 0.42 27.66 0.34
13.07 0.69 29.21 1.62
13.56 0.33 30.78 T
6- -5- -2- 13.64 0.01 269.11
T
3 R*  0.9121
~0.9935 77.58% ~119.87%
77 %
94% ~ 115%
PA
7 40 min 50 C 25 ¢/dL

2 min.
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