K2 HHSH TEE L HHARAER Vol.27 No.5
2008 £ 9 A Journal of Food Science and Biotechnology Sep. 2008

W M-S :1673-1689(2008)05-0102-06

4 PRI A EE A PR 5 S BT EL AR

kKBEYE, XKV, E£X5V, ot
A, THAY TUYEYB AR EHELLRE, L% £4 214122, 2. THA¥ £ H TR ¥K,
ILH X4 214122)

# E: AAMEZAMRBEREHSSPME) AL ABR(GCMD ik MERBFHELRRT
B E4HRBETEAMNE II3HBELARERST . L X L0  AERBCW F L9HF,ZHE
(LW) (KB (PW) A & 4408 (MW) F 5 3140 2 th 40 # .49 # .51 #HiL o4, AL REF. A
0L HRAFRBFTEAGRI;ECW T IHRLARAN AR IFARTIHIRE
LW.PW A MW ##@l th S Rk B A LS W RARBEIEZA5 A ARBEHOIERILREX,
KEgW: BHKERGARRAERE:;ZRBE ANEREHE

A4 HS .0 656,21 XwkERIRE: A

Comparison of Volatile Compounds in Four Fruit Wines
Using Headspace Solid Phase Microextraction (HS-SPME)
Followed by Gas Chromatography - Mass Spectrometry (GC-MS)
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Abstract; The volatile compounds in four fruit wines were rapidly determined using headspace
solid phase microextraction ( HS-SPME) coupled to capillary gas chromatography mass
spectrometry (GC-MS). A total of 113 volatiles were detected in seven fruit wines, and 80
volatile compounds were identified by GC-MS. There were 49, 40, 49 and 51 kinds of volatile
compounds identified in cider wine (CW), lichee wine (LW), pawpaw wine (PM), and mulberry
wine (MW), respectively. And 20 compounds were in common in all samples. 9 compounds were
specific to CW, and 4, 5, and 9 were only identified in LW, PW and MW. respectively, The
esters and alcohols were the main volatile groups. The compounds, which had higher contents,
had a great difference in four fruit wines,
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Fig.1 GC - MS total ionic chromatogram of volatiles in (a)

cider, (b) lichee wine, (c) pawpaw wine, (d) mul-

berry wine

ME1FTLLE S,k A HS-SPME f1 GC - MS
BARZE 4 FRE LR W th 80 FIE R MR L F 438
RERS, FEMIE 14 FEFL.29 FIEER.3 H R
B8 .10 MR .3 FiB 2K .15 MEEMA MR TR

THRA S FuRmA LR L M. & CW.LW,

PW #1 MW 43 51 % & 49.40,49 F1 51 FhiE R

YRS F 8 RS .

HR 2 Bm, B BRMBRER 4 FRERE

ERES BREMBRAF LIRS,

£1 EAHS - SPMEM GC - MSRARE4HRBERBAMNMBREAS
Tab,1 The identification of volatile compounds in four fruit wines using HS-SPME and GC - MS

o/b

RTx HANE K wEnk  — BB L

2K acids
1445 Z B acetic acid MS, RI, RIL 0.30 1.21 0.41 3.56
1556 2-F R PIB 2-methylpropanoic acid MS, RI, RIL 0.04 ND 0.08 0.10
1840 C. ® hexanoic acid MS, RI, RIL 0.92 0.48 0.49 2.35
1962 Bi# heptanoic acid MS, RI, RIL ND ND 3.68 0.10
2051 ¥ M octanoic acid MS, RI, RIL 5.76  1.89 0.63 0. 64
2142 th 5L B8 sorbic acid MS 0.09 0.15 ND 11. 37
2264 Z% B decanoic acid MS, RI, RIL 1.27 0.31 2.22 0. 40
2246  F B M benzoic acid MS, RI, RIL  0.03 0.04 0.09 0.07
2467  HA#H® dodecanoic acid MS,RILRIL ND ND 0.11  0.07
2682 #% 58 B8 hexadecanoic acid MS, RI, RIL ND ND 0.09 0. 05

® 2 alcohols
1029 1-}A 8¢ 1-propanol MS, RI, RIL 0.30 1.10 0.35 0.22
1091 2-H B-1-T 8 2-methyl-1-propanol MS, RI, RIL 0.78 2.37 4,16 0.35
1138 1-T ® 1-butanol MS, RI, RIL  0.10 ND ND ND
1076 2-B &-1-T ® 2-methyl-1-butanol MS, RI, RIL ND 2.09 3.71 0.71
1078 3-B -1-T B 3-methyl-1-butanol MS, RI, RIL 9.55 11.75 21.50 3.53
1034 1-2 # 1-hexanol MS, RI, RIL 0.25 0.07 0,08 0.09
1352 R-3-2#-1-8 (E)-3-hexen-1-ol MS, RI, RIL . ND ND ND 0.12
1371 Mi-3-C#-1-8 (Z)-3-hexen-1-ol MS, RI, RIL ND ND ND 1.62
1483 2-Z #-1-C B¥ 2-ethyl-1-hexanol MS, RI, RIL ND 0.15 ND 0.16
1515 2,3,4-=§ X-3-# 2,3,4-trimethyl-3-pentanol Ms 0.04 ND ND ND
1532 2,3-T —® 2,3-butanediol MS, RI, RIL 0.03 0.64 ND 0.14
1548 1-¥# 1-octanol MS, RI, RIL 0.10 0.15 o0.11 ND
1861 3 H B benzyl alcohol MS, RI, RIL 0.01 0.13 0.02 0.07
1898 B-# Z B p-phenylethyl alcohol MS, RI, RIL 1,26 4.07 6.30 2,94

B esters
892 Z. MR B ethyl acetate MS, RI, RIL 2.35 7.58 3.93 7.03
915 N # Z B ethyl propanoate MS, RI, RIL ND ND 13.10 ND
1032 T 88 Z. B ethyl butyrate MS, RI, RIL 0.36 0.44 0.26 0.57
1037 2-F 3 T B Z B ethyl 2-methylbutyrate MS, RI, RIL 0. 38 ND 0. 26 0. 31
1051 3-H 3 T M Z A5 ethyl 3-methylbutyrate MS, RI, RIL 0.26 ND 0.34 0.21
1113 L. BR-3-F 2 T B 3-methylbutyl acetate MS, RI, RIL 1,05 2,11 1.34 0.71




54 AY¥EFARRBFPHELRRS I K 105
Z%1
X E 8/ %0

RTx HEYER #E A W LW PW MW
1228 C 8 2 B ethyl hexanoate MS, RI, RIL 4.14 0.13 ND 7.00
1262 Z. B C BE hexyl acetate MS, RI, RIL 0.39 ND ND 0.14
1289 3-C 4B Z B ethyl 3-hexenoate MS, RIL 0.01 ND 0.32  ND
1326 BEBR Z B ethyl heptanoate MS, RI, RIL 0.03 ND 0.03 ND
1329 2-C B Z B ethyl 2-hexenoate MS, RIL ND ND ND 0.22
1331 2-B RN M Z M ethyl 2-hydroxypropanoate MS, RI, RIL ND 0.04 0.18 1.07
1424  ¥MZ K ethyl octanoate MS, RI, RIL 42,57 17.36 10.94  1.42
1467 4-¥ MM Z PR ethyl 4-octenoate MS, RIL ND ND 0.11 ND
1501 2,4-C " # 8 Z. B85 ethyl 2,4-hexadienoate MS, RI, RIL 0.10 0.11 0.17 9.25
1521 F M Z K ethyl nonanoate MS, RI, RIL 0.03 ND ND ND
1550 MR T A8 isobutyl actanoate MS, RIL 0.12 ND ND ND
1628 T M B8 butyrolactone MS, RI, RIL 0.04 ND ND 0.09
1630 LM Z 85 ethyl decanoate MS, RI, RIL 9.64 2.51 2.40 0.19
1647 # B M Z BE ethyl benzoate MS, RI, RIL 1.39 0.59 2.40 0.14
1662 T =8 — Z # diethyl succinate MS, RI, RIL 0.38 2.50 4,42 1.04
1685 9-Z # B Z B ethyl 9-decenoate MS, RI, RIL 0.69 ND 0.46 ND
1757 2-P R K P K P BE methyl 2-hydroxybenzoate MS, RI, RIL ND 0.09 0.08 ND
1766 B-# Z. 8 Z. B ethyl B-phenylacetate MS, RI, RIL 0.09 ND 0.09 ND
1805 ~ Z M B-# Z B B-phenylethyl acetate MS, RI, RIL  0.16 0.44 0.11 ND
1835 A E:M Z BE ethyl dodecanoate MS, RI, RIL ND ND 0.02 ND
1878 # I M 2 85 ethyl benzenepropanoate MS, RI, RIL ND ND ND 0.17
2162 PHMZEE ethyl cinnamate MS, RI, RIL  0.03 0.04 0.06 0.05
2250 12 ® Z B ethyl hexadecanoate MS, RI, RIL 0.04 0.07 0.05 0.09

B M2 aldehydes and ketones
1378 2-FM 2-nonanone MS, RI, RIL ND ND  0.06 ND
1502 % H®¥ benzaldehyde MS, RI, RIL 0.22 ND 0. 14 0. 67
1570 2-+—M 2-undecanone MS, RI, RIL 0,06 ND ND ND

TEHE LK FIPE 2 B %, —# terpenes and norisoprenoids
1201 d-# ¥ #§ d-limonene MS, RI, RIL ND 0.22 ND ND
1369 RA-BHREIY trans-rose oxide MS, RIL ND 0. 20 ND ND
1553 BB linalool MS, RI, RIL ND 1.28 ND ND
1593 4-¥5 7 B¥ 4-terpinenol MS, RI, RIL ND ND 0.05 0.14
1606  B-IFFrHKME B-cyclocitral MS, RIL ND ND ND 0.22
1736 o %% & B¥ oterpinenol MS, RI, RIL ND 1.41 0.41 0.19
1713 2% naphthalene MS, RI, RIL ND 0.24 0.15 0.09
1729 i;ezt;‘ji;lh,ti;f;ilﬁiﬁ(TDN) Lo2-dihydro-l, 1.6-tri- g Ry RIL  0.10 ND  0.09 ND
1780 B-& ¥ B B-citronellol MS, RI, RIL ND 3.07 ND ND
1811 B-KE M B-damascenone MS, RI, RIL 0.12 ND ND ND
1824 1-F 2% 1-methylnaphthalene MS, RIL 0.01 ND ND ND
1848 o P 2 M aionone MS, RIL ND ND ND 0.12
1924 B-% % 2 M B-ionone - MS, RI, RIL ND ND ND 0.29
2023 B LA nerolidol MS, RI, RIL 0.09 ND ND ND
2203 #kH B -eudesmol MS, RIL ND ND 0.14 ND

B2 & phenols
2006 % ® phenol MS, RI, RIL ND 0.04 ND 0.09
2178 4-Z. EHF B 4-ethylphenol MS, RI, RIL ND ND ND 0.24
2187  4-Z 4 MAIKE 2-methoxy-4-vinylphenol MS, RI, RIL 0.04 ND ND ND
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HAY sulfides
937 ZH R dimethyl sulfide MS, RI, RIL ND 1. 85 ND ND
Bk ¥ furans

1453 R furfural

1611 2-BK B3 2 B ethyl 2-furoate
1649 2-Bk I B¥ 2-furanmethanol
1987 2,5-%k M /¢ 2,5-furfurdial

2199 5-(EH E)-2-8® 5-(hydroxymethyl)-2-furfural

MS, RI, RIL 0.38 1.23 0.46 ND
MS, RI, RIL ND 0.15 o0.12 0.19
MS, RI, RIL ND ND ND 0.22
MS, RI, RIL 0.04 ND ND 0.17

MS 0.17 ND ND 0.29
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Fig.2 Histogram of compound contents in four fruit wines
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