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Optimization of wine aroma analysis by solid-phase microextraction

TAO Yong-sheng,.I Hua, WANG Hua

(College of Enology . Northwest A & F University ,Yangling Shaanxi 712100, China)

Abstract: In order to get the optimal extracting time and the best salt concentration of solid-phase mi-

cro-extraction (SPME) for wine aroma compounds extraction,4 extraction times (20,30,40,50 min) and 4

salt concentrations were compared in analysis of 9 aroma compounds in model wine by SPME-GC-MS.

From MS signals (peak area),there was no interaction between extraction time and salt concentration. In

the condition of 30—40 min and 2 g/1. NaCl, MS signal of each compound was highest and the correlation

coefficient (r) of regression equation between concentration and peak area for 9 compounds was from 0. 964

to 0. 995. Therefore,30~40 min and 2 g/1. NaCl were chosed as the best extracting time and the best salt

concentration of solid-phase micro-extraction (SPME) for wine volatiles extraction.
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Fig. 1 TIC of 9 aroma compounds in synthetic solution
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Table 1 Peak area of 9 aroma compounds in synthetic solution
Y] 0 g/L NaCl 1.0 g/L NaCl
Compound 20 min 30 min 40 min 50 min 20 min 30 min 40 min 50 min
T 2.1 Ethyl butyrate 9.32 12. 06 11.56 12.07 14.03 15. 64 17. 41 17. 25
% B b s T _
S;Ef’*ﬂzgﬁlsom“ylace 20.11 25. 67 25.71 25. 39 29. 34 32. 46 33.02 33.06
S %2 Tsoamyl alcohol 16. 95 20. 04 22.39 26. 59 30. 63 27. 64 30. 98 31. 26
3-3 [ 3-octanol 29. 21 29. 64 30. 94 31.05 35.45 10.18 43.53 44.01
¥R 215 Ethyl octanoate 185. 36 200. 91 202. 25 203. 26 203. 56 236.12 237.02 235.61
ISR 78 Ethyl decanoate 549. 06 543. 31 546. 06 550. 56 555. 69 612. 37 613. 54 610. 92
iy e 1=} N N
LB LB Phenyl ethyl 56. 32 85. 29 86. 04 86. 91 81.03 99. 36 100. 56 98.67
acetate
W Octanoic acid 18. 64 23.22 24. 38 24.71 19. 65 24. 38 24.53 24. 39
2% Decanoic acid 96. 28 110. 33 110. 56 112. 11 98. 88 111.32 108. 01 109. 43
ey 3.0 g/L NaCl 2.0 g/L NaCl
Compound 20 min 30 min 40 min 50 min 20 min 30 min 40 min 50 min
T 218 Ethyl butyrate 16.13 18. 34 19. 69 19.18 16. 32 18.19 18. 67 18.31
5 B i i T -
fiifF%Dzﬁﬁlsom“ylace 30.11 33.97 35.93 36.51 30. 87 35. 62 34.03 36. 22
SR Isoamyl alcohol 30. 20 33.10 33.23 33.41 27.31 30. 26 31.02 29. 47
3-3 ¥ 3-octanol 0. 92 45.97 16. 66 47.58 39. 89 16. 21 16. 56 16. 39
S 2. Ethyl octanoate 210. 34 249. 44 246. 49 246. 03 220. 98 236. 48 240. 31 240. 16
S 2,158 Ethyl decanoate 650. 32 694. 30 695. 36 694. 93 580. 21 623. 24 625. 83 625. 38
7 WA 7 fiL
LA LRt Phenyl ethyl 90. 76 107. 45 107. 89 106. 57 93. 65 105. 31 104. 65 104. 92
acetate
W Octanoic acid 18. 89 23.78 24. 60 25. 67 19. 69 24.98 23.75 26. 67
7% Decanoic acid 95.97 107. 03 110. 74 112. 26 100. 09 113. 06 112.01 112.76

T B SR TR /105 BT A BE 3 O 2 WO SRS .

Note: Data in the table are the peak area/10°,and data are the average of duplicates.
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Fig. 2 Normalization of peak area of four extraction time

2.0 F13.0 g/L 4 Ff NaCl J5z & ¥ BE 0 B #1775 Ul
IYHIZERURCR RS, B 2.2 S Hrah B, R AL 40
min Bf AR NaCl T 6 vk B2 9 28 JORCH 4617 L3
W32 1zt o Bl AT 0 — AR AL BRAE AL TR &L 45



RE 3 Fron. mE 3 Al WL BR T R A %S IR Ab
NaCl 5 & B X A 0l o3 (1 A6 BOSUR A BB 2 1
2 g/ L NaCl b BS540 7 0 7 0B 19 26 BUk

1.10

1.00

W T AR U5 — o B

Normalization of peak area

0.90

0.80

0.70

-

Isoamyl
alcohol

TMZE ZRRRE 3-FM

Ethyl Isoamyl

butyrate acetate

3-octanol

BT 1030 /L AEH, NI #E 2 g/1 NaCl
AR g ] 5 T A OB o3 A8 BORE B9 NaClL s i 5t & 3k
1:38

BogL: E.1.0g1L; B 20gL; E30gL

FRLE MM ZBREZE ¥R %2R
Ethyl Ethyl Phenyl ethyl Octanoiac Decanoic
octanoate decanoate acetate acid acid

B3 40 min X B ) A AN [A] NaCl 5 v B 22 TR 7 A 4 0 1wl AR H — A (B

Fig. 3
2.4 EHEBERRELFEAOBIERIE

i DA b 3250 B0 43 A %) [ AR sk 25 BRODG Ak 2% A7F i
AT A HULTA Hh O ol 4 4 T A A48 0 40 A L
ARARIX 9 T AR SRS B VR B I A O R B Sk Ok
F o BRI 9 Fh A SRS 0 BT S vk e RO AE A
2] TP 08— PR BT U RV B T . AR AU BT R TR
FEC 4 AT AN & 3 S8 BB A R &
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Table 2 Linear range of nine aroma components in synthetic wine detected by SPME-GC-MS
o R E/(mg - L) ] PR

Compound Concentration range Regression equation
TR £ Tig Ethyl butyrate 0.159 8~0.639 0 0. 982 Y= —0.059 28+0.039 58X
R 5+ ). BiE Tsoamyl acetate 0.169 1~0.676 3 0.983 Y= —0.031 024+0.020 2X
S Tsoamyl alcohol 0.056 9~0.227 5 0. 964 Y= 0.000 83+0. 006 63X
3-3 % 3-octanol 0.250 0~1.000 0 0.995 Y=0.000 0440.021 57X
iR L Tig Ethyl octanoate 0.137 2~0.548 8 0. 984 Y=—0.032 69+0.002 38X
418 £ 15 Ethyl decanoate 0.153 1~0.612 5 0. 994 Y=0.012 53+0.000 81X
R % Z Bk Phenyl ethyl acetate 0.172 2~0.688 8 0.993 Y=—0.013 85+0. 006 56X
1% Octanoic acid 0.153 4~0.613 8 0. 980 Y= —0.003 71+0.024 67X
%R Decanoic acid 0.155 9~0.623 8 0.991 Y= —0.015 54-+0.005 9X

T XN A SR W T AR/ 10° 5 Y O 48 S 20 7 DL Hh A I R (mg /L)

Note: X is (peak area)/10°;Y is the concentration of aroma compounds in synthetic wine(mg/L).
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