15 # 4% % B 2 EX - SR BX L4 4T ( SBSE — GC/MS)
HEHABESSMPHEAR’

wEW, X, RS EH, 2RH
HCPARE RS RAHESERTRER, LR, 100083)2( F64 H X HHHRAH BT, K% ,300402)

W OE RARHBAMER(SBSE) A HE#/ K#(COMS)RARR, 4L TEHGEBEELALRR T
HE L EE WEEFATTRC.ERZV . ZETHHER L h 4 ARRRAFARS AU RVENE
ERER, W ARG AN BAFARDIHOH RPCEBLXDBH REL S BWAN R EHL2H,1
REAUBEBME RARAKK T E HEBF RSN AIRGEHARNERRLHE,

XKW HHBER HED,FA A6/ RERA

FEERVFHEAHASEN - EENREER.
HEBSFEYRNEHL S/ BRAEREZAHN
HEERAREEHEANRERR, ENENRES
HRENFERE R EHAEARKAMALR
#HU, BECAHMHIRRE SEANEIKYE
800 Z#HYT, X LY FEANKKER, MAEMNZ
6] % 38 i RAnYE RS o 61 4E 43 B9 4 A LA R 0 o 4
A% FESTEALY,. BRAFFHFERANES
BB % FEAKAMESE (purge and trap) , BEE
B (liquid-liquid extraction, LLE ) , [ 48 2 Bk ( solid
phase extraction, SPE ) , [ 48 13 % B 3 ( solid phase mi-
cro-extraction, SPME) LA Jif JLAEA H M HEE
BRI (stir bbar sorptive extraction ,SBSE) H A!* %, #
HEXR AR BH R - B 25 €5 (polydimethylsi-
loxane,PDMS) 3% E B H # B F # & s HATHEH R
ML ERRBREELEMTEMEEER(SPME) B
R_HRERELS (PDMS) S BHHEBiTH T SPME
EB, B ERE AT KB LEYHRT, R
B RAEUSAL, HEAEREAMN P, B
ERENATERS HEGRY -FLPBARRS
B, LI, SBSE 247 SE 45 % (KL S M 4 8
RAER AERFRNEEH", AXETEHRT
SBSE 5 GC-MS X FEM B EER YR A F @
HRL AR, 3 B S B AT T IR

1 #B5F%
1.1 ##

B—eE WAL (ERENERER).
» BERARFEESFBT A (30671442)
SRS H #1:2009 - 01 - 04, 3 Il € $3 :2009 - 02 - 16

FH¥THHEBR(TRAETHHEmES
FR/A T ,2007 4EERH) .

1.2 SBSE &#

SBSE R A @t H K 10mm, X% 2 PDMS &
B O0.5mm, F &N Sul(Gerstel A7, HE), AT
F 0 B 3 B (Gerstel A7), #H) 1k 60 min,
REFRETHHEERE 0L, EF20 oL 5
FOBMABBEER, BRMEAKRS BULBEE A
Bkt BHEERT KA, Bt EEER IR
i B} 25 B R R B, 3 A GC-MS,

1.3 #MBEL(TDS) &4

AowER, VAR 30C, 2% 1 min,30C/
min F 3 250C ,{£ % 10 min,
1.4 HHERZ(CIS) &4

BEHE, -S0OC, A ERBFEH -50CEHF 1
min, 12°C/min # 3| 250C /£ 8 3 min,
1.5 GC-MS &%

S M- B X (Agilent 6890 - 5975, £ H
Agilent 7)) KR El 1 B ¥E , L T HE R K 70eV, H
T 45 ~S00AMU, & 8 DR E X 280°C , B F iR
BE 230C, H5 K He, 3 1 mL/min,

E M E HE: INNOWAX (60m x 0.25mm x
0.25um, EH J&W A7),

B R &K :40°C R 5 min, L 4C/min )
HEEFAZE 220C , 4% 5 min,

1.6 EHFHZE
SHTEERE Fl NISTOS IR EA TR B EH,
2 R 50

2.1 ¥DHAMNFELSERRROER
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AL L 15 min .30 min .60 min.90 min 4 4+
Bt A6 R, 2K BB B 30°C , B M EIANERE, M 4
MR ERN AN EHEXRGEEEFSLRIN
Em EXRNETHEEPEEFSRS SRR
WELERWAE 1 PR,

2.5e+9

2.0e+9

A 1 ATLAE , R E & A4HR, EBREER
R824 T, A 15 ~30 min, B & X BB R A RE K , 3
BAMEFESRS S ERILZEHM,30 ~90 min K
FPE1S 30 min 90 min Ao REHRERTE,60
min 1 90 min A3 EE A E R B /M, E 8 60 min
B ARSI REEHEPHEILST .

2.2 BENERYRNEW

EFEREEMRMLLE S %EF 27, 30%€,
40°C ,50°C Pu A6 B AT L3 , 2 BN 60 min, GBS E
3NMNER., EERBRETANERBAF TR 61

W S EARAE 2 B,
2.5¢+9 2
: B }
’ _
00 /4%//%
20 30 40 30

H2 ARANERBETHHEFFRYLHEER

ME 2 a1 & i, ) 20 ~40°C, B & IR K # 7H 5,
ERFMESHAS SR OHENRS , HRENAERE
N FESOCHERANEIR I ARBREE IR
B FHEERENT R, FLRPERAY TR
HEIRSRE, A RBERET - EFEFRFNER,
AT 0820 T 7K AR # B R TR PR, 0 B e T R B B 49
BABY  F—HAARBENHHELS LAY
W, 2EHEPRYREETL BERBRA TFHE
BESKT. BEKE, BENEREREWE
MN20CEABOCEREAFTERERAEE,

154 | 2009 Vol. 35 No. 4 (Total 256)

S0C/EBEMRMK, BATRERZTRER,

2.3 fm#i X} SBSE ZEHHEHEMN
ALRERME R 0% .15% 30% =/ BEFE#

ER.BMHEINES BEMS BB HER

BESEABRROEW, LREFRNE 3 iR,

Se+9

|

de49

DM

&
B 3e+9
2 a /
T 2049 ’
le+9 %

N\

_

0 15 30

04

B3 AR NaCl W HE T W4T 5 B R4 BB

0k X 45 4 e R B A B o A XU O I R R T
TMAEEMTEFRE, AN TEHESRINEL,
BRETB(RBETESRANRESE), ALE
GRWLEL EEME RO M, HHEERA M
ESBSHERE, AALRPREMERIREERT
MEERSEBRERREE M ERMERGE
BEBESEANS MM EEFRE, FFEIRIE
VRPN Z A8 S0 B B i, 38 m T P
B H &, X5 Marin £ AR A —3, K56
STBREE S-F AR A AIAR 4-FRAMAR 4-2
EAUAR.TFER. TERSEHRBRE.EREWmM
HIFREEH#EEFR SRR, XTS5 HH
REHBFNFTERFOERERFFB, EHR R
MEFEHEHFARESELEAS, B EH
AFERNRR B AERTE PR ms: FR,
AN 30%,

SBSE BB {:%&M4%,10 L THEFHEEH,
Ehvk 7 30% , IR T 2B 60 min, 3 GC/MS 447, BF
BEETROEENE4, ERERINEL TR

bwdace

1000000
X0
SO0
TN
600000
S0O0000
400000
300000
200000 |
OO
o000 hulil Ji NALN
500 15.00 25 (X 33.00 5.0
18] /min
4 SBSE AMTETHHEHHESIRS CO/MS
o8- S k]



%1 (THAGHEESH S SBSE-GC/MS ST 4R

gs U en Bk o 4 B BERE LR
1 9.482 C,HO  Ethyl alcohol M BE 946
2 10.343  C;H;,0  2-Pentanol 2-RM - 724
3 14.522 C,H,,0  1-Propanol, 2-methyl- 2-FX-1-FM bk 23 894
4 15.691 C;H,,0,  1-Butanol, 3-methyl-, acetate ZHMRE Fog 2203 922
5 17.104 CHg B-Pinene B-H i BAFESK 37
6 17.461 C,H,,0,  Acetic acid, pentyl ester ZHMERE - n7
7 17.672  CyHyq Isoterpinolene RS ME - 790
8 18.359 C,H, Limonene Lig. 1 HEES 835
9 18.710 C4H,,0 1-Butanol, 3-methyl- J-FR1-TH .13 910
10 19.842 C;H, 0, Hexanoic acid, ethyl ester CHMIE HBEES 916
11 20.098 C,oHy 1,6-octadiene,2 ,6-dimethyl- 2,6-HE16-F MM —~ 633
12 20.197 CHy B-terpinene B-#E A 72 it T/ Sal - 831
13 20.384 C,oHy Ocimene Bk KEKTEEX 887
14 20.82 CgH;30,  Butanoic acid, 3-methylbutyl ester TE3-FETR PREHKRES 834
15 21.084 CgHig0,  Acetic acid, hexyl ester ZBE® HNE KRE 885
16 21.484 C,Hyg ( +)-4-carene (+)4-% S AR 8 Sk 839
17 22.188 C,H,0, 2-butanone ,3-hydroxy 3-BR2-TH PHmES 673
18 22.332 CzH,0, 3-Hexen-1-ol, acetate, (Z)- ZB-3-CHE * BHEE FEEKE 876
19 22.656 CgH,,0, 4-Hexen-1-ol, acetate ZB4A-CHmE — 805
20 22.767 C, Hy 0, Linalyl butyrate THERE BENES
21 22.834 C4H,0 (S)-( +)-3-Methyl-1-pentanol IR W - 413
22 23.202 CyH;30,  Heptanoic acid, ethyl ester RERZE ELEBRAAFTNKRES 776
23 23.395 CgH,O0 5-Hepten-2-one, 6-methyl- 6-BE-5-HE-2-H XKOMENES ERNHKEEK 701
24 23.540 CyH,,0;  Propanoic acid, 2-hydroxy-, ethyl ester LN ¥ PmE KRAPHES 915
BHGEBEHSBM
25 23.753 CeH, O 1-Hexanol =Y. 4 REESS 923
26 23.905 C,,H;3s0  trans-Rose oxide R -HB% HRES 811
27 24.146 CzH,0 3-Hexen-1-ol, ( trans) - RA-3-C4#-1-% FHHENES 832
28 24.619 CyoH,  2.,4,6-Octatriene, 2,6-dimethyl- e FHAE 822
29 24.870 CgH,,0  3-Hexen-l-ol, cis- Wi -3-CH-1-8 BAMHEFFNFRETSE 722
30 25.147 CyH,40,  Octanoic acid, methyl ester FXMP R BRIHEES 741
31 25.326 CyoH;30 Nonanal = HEBES
32 26.913 CigHyu0,  Octanoic acid, ethyl ester ¥MIEE ggz:zﬁﬂﬁ# 894
33 27.005 CgH,,0 Cyclohexanol, 3,5-dimethyl- 3I5-_HERCH - 713
34 27.360 C,H,0,  Acetic acid 8 B 848
35 27.456 €, H;;0, Isopentyl hexanoate CHMRRE BEEEARES 721
36 27.822 CsHyy Furfural 1. ] RHEENSE 847
2H-Pyran, 3,6-dihydro4-methyl-2- 3,6-—F4-Fx2
n 27932 CuHie0 (2-methyl-1-propenyl ) - (2-F B-1-N &) -2H-mkwg - u
38 28.046 CH;s0  cis-Geraniol E2ud- REMNWHEREES 649
39 29.143 CgH,,0,  2,4-Hexadienoic acid, ethyl ester WA WHE REREBESK 902
40 29.553 C;oH,;30; nonanoic acid,2-oxo-, methylester 2-METHMPEE — 827
41 29.812 C,H0 Benzaldehyde R EHC® 775
42 30.198 C,H; g0  Linalool PR HELE 894
43 30.452 CgH, g0 1-Octanol £ .4 FRHAEL BAAEEF 906
44 30.991 C,H,0, Propanoic acid, 2-methyl- BRTR TRk 757
45 31.735 C;;Hp,0, Decanoic acid, methyl ester 28R BN KRES 752
46 31.884 CgHy Cyclohexanol, 1,3-dimethyl-, cis- 1,3-“FRRC K - 667
) ¥HF AF RE,
47 32029 C,H,0  (-)-Terpinend-ol Wi, FHETESS e
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g%

1

as BN pex XX 4B XA BERE nRE
1,5,7-Octatrien-3-ol,
43 32.128 CyH,0 ) L5217 KRB 833
3,7-dimethyl-
49 32.820 C,H;0,  Butanoic acid TR 78 W 47 3 B SR 927
50 32.907 C,H,(0, Butyl sorbate IWRMTER - 583
51 33.104 Cy H,0, Decanoic acid, ethyl ester RRZE NEHARRABRENESR 902
52 33.539  CgHy0  1-Nonanol s HMAMEENREES 690
53 33.623 Cj3Hy0, Octanocic acid, 3-methylbuty] ester IMRERE HOKRER 799
54 33.850 CysHy, Famesene EERE E HEENEXRRES 671
55 34.051 C,H,,0,  Hexanoic acid, 2-methyl- 2-HRE-O8 HEES 663
56 34.192  C4H,,0, Butanedioic acid, diethyl ester ToZR=-Z& BMBERSAMBROKRES 885
57 34.575 C;;Hy;0,  Ethyl 9-decenoate I-REME — 717
58 34.801 CyH;0  a-Terpineol o R [2E-1:3 884
5 34.942° CoHyy0 2-Cyclohexene-1-methanol 2,6,6-—HX-1.5 _ 617
2,6,6-trimethyl- B-2- IR0 %
60 35.748 C,;H;,0,  Vinyl decanoate EMZEE - 517
61 35.969 C,,H;30, Epoxylinalol B2X -2 1.0 - 738
62 36.160  CaHyO, 2,6-Octadienoic acid,3, EH M2 _ 122
7-dimethyl-, ethyl ester
63 36.290 C,H,,0,  Propyl 2,4-hexadienecarboxylate 2,4-C IR K - 562
64 36.477 C,HpO  1-Decanol 1. HOBRIREER 888
65 36.604 C, H,O Citronellol E¥W WEK, TEHELEE ERE 893
66 37.105 CyH,0, Pentanedioic acid, diethyl ester R_M_ZK - 720
T-BE3-PIHES
67 37.236  CoH;30  6-Octen-1-ol, 7-methyl-3-methylene- 1 — 578
68 37.327 CH0, Domeic wid: Thydooy, 2-BEXBTE  — 876
methyl ester
69 37.448 C,,H,,0, Benzeneacetic acid, ethyl ester XIMZEE BERANRENES 741
70 38.290 C,H,;;0, Acetic acid, 2-phenylethyl ester ZMELE HRENEUBRRNES 894
71 38.440 C,3H;;0 Damascenone K5+ wE MATFH 854
72 38.925 C4H,,0,  Hexanoic acid st T BB FHEHS 865
73 40.300 Cy H,gO;, 2-Octenocic acid, ethyl ester 2-FHMZE - 518
74 40.792 CgH,;0  Phenylethyl Alcohol *¥78 ERNBREENES 952
75 41.560 C;3H0  B-lonone B-RF LW MOLRBERRY ZHMNER 762
76 41.722 C,H,,0,  Heptanoic acid 3 R0 R R RSBk 649
71 42.175 C¢H,;0, cis-3-Hexenoic acid Wi-3-CEm T8 &5 RENE 508
1,6,10-Dodecatrien-3-0l, 3, EMER 54 HH
8 43994 CisHa0 7,11-trimethyl- BiLAE HHBLEES 620
79 44.546  CyH 0,  Octanoic Acid £ TR 909
80 45.408 C,sH30;  Tridecanoic acid, 3-hydroxy-, ethyl ester 3-BX+=MZ8 — 775
81 46.590 CoHz0,  Sorbic Acid fITE-T. ] — 907
82 47.147 C,H;,0,  Eugenol TFE® TFEH 620
83 47.818 CyH,i0,  2-Methoxy<4-vinylphenol 4-ZIBERUAR BE 75
84 49.517 CigHy0, n-Decanoic acid .4 BEMEHES 909
85 50.889 CioH,c0, Geranic acid Fr e RHREF 847
86 51.758 C,;H;;0, Undecanoic acid +—® - 782
87 53.332 C;3;H;0, 2H-Pyran-2-one, 6-heptyltetrahydro- + & - 751
88 54,576 C,,;H,,0, Dodecanoic acid +& £ Rk 871

R Fl SBSE-GC/MS BX #4347 By 7 B 70 47 £ 8 2%
FUEHE, TEHEY0MFEFRS, EhaEm
KB BRELRH BEEINMBEHELA B UR
EREMEEL, BAFSOMHWBELERRELH
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R X3 FRK R EA LR RS
PREYE EHEFSHES, UK SBSE FXAH
WHAY BEHFSRIOERRR, BRKEH
BH. TPFTAHFERHBEAFT BESWHNRAEF
HEEE, TRERLRBHNEARLET FEFNE
¥ROUBUEFSHLE, A EETHAXTAEE
TP MGG BEHE KSR 2P =K.
BHAMSERHFSAMBRARS AR . BS
SFHWRATE R FERSKROFISE, HHA
ENMREYETEMBRES®R . EFRLS. BiL,6C/
MS (BT SREMNMBRERRIET AXRHTR
3 i SBSE-GC/MS J7 ikt A B bk, W A 5 8 7T A
REATHETHHEE PN IERS. BRI BT
UATOHEEMNTS SRR EE FEEMRRA
R,

8 % x &
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The Volatile Compounds in Medium Dry White
Wine Analyzed by SBSE-GC/MS
Yang Lili', Wang Fang®, Zhang Dai®, Wang Wei’, Li Jingming'

1 College of Food Science & Nutritional Engineering, China Agricultural University, Beijing 100083
2 Sino-French Joint-Venture Dynasty Winery Ltd. , Tianjin 300402

ABSTRACT The volatile compounds of medium dry white wine were analyzed by stir bar sorptive extraction ( SB-

SE) followed by GC/MS. In this study, the influences of time, temperature and salt concentration on the exiraction

were investigated. The optimized conditions were 10 mL wine with NaCl to a final concentration 30 % (wPv), extrac-

ted by stir bar at room temperature for 60 min. At this condition, 88 volatile compounds in wine were isolated effec-

tively, including alcohols 13, esters 31, acids 12, terpenes 21 , volatile phenols and ketones.

Key words

stir bar sorptive extraction, wine, aroma, GC/MS
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